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Review

Clinical effect of platelet rich plasma in the
treatment of periodontal intrabony defects.
Systematic review and meta-analysis.

Heber Arbildo,"*? Luis Gamarra,*> Sandra Rojas,’
Edward Infantes,»*¢ César Lamas’ & Herndn Vdsquez.®

Abstract: Introduction: One of the consequences of periodontitis is
periodontal intrabony defects (PID). Various biomaterials have been used
for its treatment, but there is still no biomaterial considered as the gold
standard. Current research is focused on the use of platelet-rich plasma (PRP)
for the treatment of PID. Objective: To determine the clinical effect of PRP
in the treatment of PID through a systematic review with meta-analysis.
Materials and Methods: A literature search was conducted until February
2017 in the biomedical databases: Pubmed, Embase, Scielo, Science Direct,
SIGLE, LILACS, IBECS, and the Cochrane Central Register of Clinical Trials.
The criteria for the selection of the studies, which were randomized clinical
trials, were the following: articles or papers published in the last 5 years,
reporting clinical effects, with a follow-up time equal to or greater than
6 months, and a sample size equal to or greater than 10 patients reporting
the use of PRP as a treatment for PID. The methodological quality of the
studies was analyzed using the Cochrane Handbook of Systematic Reviews
of Interventions as a reference. Results: The search strategy yielded nine
articles reporting a reduction in probing depth and gingival recession, and an
increase in clinical insertion level when using PRP alone or in combination
with another biomaterial. Conclusion: The reviewed literature suggests that
the use of PRP in the treatment of PID has a positive clinical effect.

Keywords: Platelet-rich plasma; periodontitis; review; meta-analysis.

INTRODUCTION.

Periodontal disease is a multifactorial and complex condition that
affects the periodontium. It is characterized by the loss of collagen
membrane with the subsequent destruction of the periodontal tissues.'?
If not treated, the condition will lead to a premature loss of teeth.**

The main objectives of periodontal treatment are to eliminate the
inflammatory process, prevent the progression of periodontal disease,
maintain natural dentition in optimal health and function, and
regenerate the lost periodontal tissues.">* The therapeutic modalities
currently used to restore periodontal tissues, such as conventional open
flap debridement (COFD), have shown limited potential to achieve the
desired results. These techniques fail to regenerate the tissues affected
by the disease. In addition, current regenerative procedures offer limited
potential for complete periodontal restoration.*’

One of the consequences of periodontal disease (periodontitis) is
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the appearance of periodontal intrabony defects (PID)
(proximal and/or marginal bone loss). Various biomate-
rials, based on endogenous regenerative technology, have
been used for treatment, in addition to using autogenous
and allogeneic bone grafts. However, there is not any
biomaterial considered as the gold standard yet for the
treatment of PID.>>7#

The key to tissue regeneration is to produce a cascade
of coordinated curative events that can stimulate
tissue formation. Such modulators include the use of
growth factors (GFs), the application of extracellular
matrix proteins, binding factors and the use of bone
morphogenetic proteins.>>'” The potential role of GFs
in periodontal regeneration is currently the focus of
research. In recent years, there has been an increase in the
scientific evidence that demonstrates their effectiveness
in periodontal regeneration.?>""!

GFs are present in platelet alpha granules, which upon
release allow the multiplication and development of vascular
endothelial cells, smooth muscle cells and fibroblasts.
In addition, they induce multiple effects on cellular
remodeling and modulate the inflammatory reaction in the
healing and tissue regeneration processes.">>!%1418

GFs include the platelet-derived growth factor
(PDGF) and transforming growth factor g (TGF-p).
These factors are the most studied in terms of
periodontal regeneration. They are known to facilitate
bone regeneration after bone grafting by increasing
neoangiogenesis,  cellular  chemotaxis,  mitosis,
promoting stem cell proliferation and increasing
osteoconduction.>'*%1? Other GFs, such as endothelial
growth factor, vascular endothelial growth factor
(VEGF), and type 1 insulin-growth factor, have been
shown to have the potential to improve and accelerate
the regeneration of hard and soft tissues.”>'"

There is a growing interest in the use of platelet-rich
plasma (PRP) for the treatment of PID since it is a con-
centrated source of autologous platelets enriched with
several GFs.>>'%" However, there is a high heterogenei-
ty among the studies that have evaluated the effect of
PRP in the treatment of PID.*!%20-22

The aim of this article was to evaluate the clinical
effect of PRP in the treatment of periodontal intrabony

defects.
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MATERIALS AND METHODS.

This review was carried out according to a research
protocol previously developed following the guidelines
established in the PRISMA standards.*

Search methodology.

Abroadsearch strategy was conducted in the biomedical
databases Pubmed, Embase, Scielo, Science Direct, SIGLE
(System of Information on Grey Literature in Europe),
LILACS, IBECS, and in the Cochrane Central Register
of Clinical Trials. A manual search was also conducted
in high impact journals of periodontology such as:
Periodontology 2000, Journal of Clinical Periodontology
and Journal of Periodontology up to February 2017; using
a combination of topic or thematic headings with the
following keywords: (“plasma rico en plaquetas” OR
“platelet rich plasma” OR “PRP” OR “plasma rich in
growth factors”) AND (“defecto intradseo” OR “defecto
periodontal” OR “intrabony defect” OR “infrabony
defect” OR “periodontal defect”).

Selection criteria.

The following inclusion criteria were considered:
articles reporting the use of PRP in the treatment of PID;
articles reporting clinical effects (reduction in probing
depth, increase in clinical insertion level and reduction
in gingival recession) when using PRP in the treatment
of PID; articles published in the last 5 years, because
the most current research is also the most rigorously
conducted and contains the most relevant data; articles
reporting a follow-up time equal to or greater than 6
months, whose sample sizes are equal to or greater than
10 patients, because the longer the follow-up period
and the larger the sample size, the more representative
the results will be, reducing the margin of error and
increasing the level of confidence; articles reporting
clinical trials without language restriction.

The following exclusion criteria were considered:
articles reporting the use of PRP as a control group;
articles published in non-indexed journals.

Process of selection and extraction of data.

The titles and abstracts of all the articles were
reviewed. Full texts of the articles that appeared to meet
the selection criteria were obtained.

A checklist was made in duplicate to evaluate the

studies and to extract the information of interest. Two
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reviewers (LG and EI) independently performed the
evaluation of the articles regarding title, author, year of
publication, type of study, number of patients, age of
patients, follow-up time, country where it was conducted,
number of areas treated per group, number of patients
per group, type of PID treated, reduction in probing
depth, increase in clinical insertion level, reduction in
gingival recession, number of centrifugations, activators
used, post-surgical medication and risk of bias. For the
resolution of any discrepancy between the reviewers, they
met and discussed with a third reviewer (SR) in order to
reach an agreement.

Assessment of the methodological quality and risk of
bias of the studies

For the assessment of the methodological quality
and risk of bias, each study was analyzed according
to the Cochrane Handbook of Systematic Reviews of

Interventions.?*

J Oral Res 2017; 6(4):97-104. doi:10.17126/joralres.2017.028

Analysis of results

Data from each study were placed and analyzed with

RevMan 5.3 (Cochrane Group, UK).

RESULTS.

The initial search yielded a total of 112 titles; Figure 1
shows the selection flowchart. Table 1 also shows the
characteristics and variables considered in the nine selected
articles. Figure 2 shows the analysis of the methodological
quality and the risk of bias of the studies.

Figure 3 presents the forest plot for the reduction
in probing depth when using PRP in the treatment of
periodontal intrabony defects. Figure 4 shows the forest
plot for the increase in clinical insertion level when using
PRP in the treatment of periodontal intrabony defects.
Figure 5 presents the forest plot for the reduction in gingival
recession when using PRP in the treatment of periodontal

intrabony defects.”

Figure 1. Article selection flowchart.

Articles identified in electronic
searches (database) and journals.
n=112

Articles excluded for being repeated.

Articles selected for title reading.
n=99

n=13

Articles excluded after evaluating their titles.

Articles identified for abstract evaluation.
n=36

n=63

Articles excluded after evaluating their abstracts.
n=25

Studies conducted on animals (n=9)

Articles identified for full text reading
n=11

Bibliographic Reviews (n=1)
Systematic Reviews (n=7)
Case reports (n=7)

Articles excluded after evaluating the full text.

Articles included in the review
and meta-analysis.
n=9
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Full text was not available (n=1)
Reporting only medians (n=1)
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Figure 2. Risk of bias of the articles.

rRandom sequence generation (selection blas).

Allocation concealment (selection blas).
Blinding of participants and personnel (performance blas).
Blinding of outcome assessment (detection blas).
Incomplete outcome data (atrtrition blas).
Selective reporting (reporting blas).
r +Other blas.

Agarwal 2014

Agarwal 2016

Dori 2013

Gamal 2016

Gupta 2014

Hassan 2012

Khosropanah 2015

Pradeep 2012

Shukla 2016

Figure 3. Forest plot of the event “Reduction of probing depth when using PRP
in the treatment of periodontal intrabony defects”.

PRP

Control Mean difference

Mean difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IVRandom, 95% Cl  Year IV Random, 95% ClI
1.1.1 only PRP

Pradeep 2012 377 107 17 297 093 17 12.8% 0.80(0.13,1.47) 2012

Agarwal 2016 486 212 10 269 137 9 5.2% 217 (0.58,3.76) 2016 T
Subtotal (95% Cl) 27 26  18.0% 1.29 (0.00, 2.57) -
Heterogeneity: Tau’=0.55; Chi*=2.42, df:W (p=0.12); I’=59% -
Test for overall effect: Z=1.96 (p=0.05)

1.1.2 PRP combined with another biomaterial

Hassan 2012 497 072 6 438 096 6 9.6% 0.59 (-0.37, 1.55) 2012

Dori 2013 49 203 12 5 239 12 44% -010 (-187,167) 2013 —+—
Gupta 2014 34 197 10 19 187 10 4.8% 1.50 (-018, 3.18) 2014 R
Agarwal 2014 365 063 24 365 052 24 16.8% 0.00 (-0.33,0.33) 2014 I
Khosropanah 2015 46 14 12 42 122 12 8.8% 0.40 (-065, 1.15) 2015 4+

Gamal 2016 43 036 10 38 042 10 16.6% 0.50 (0.16,0.84) 2016 N
Shukla 2016 37 1 20 405 11 20 13.0% -0.35 (-1.00, 0.30) 2016 -
Agarwal 2016 488 112 9 269 137 9 7.9% 2.19(1.03,3.35) 2016 o

Subtotal (95% Cl) 103 103  82.0% 0.44 (-0.01, 0.89)

Heterogeneity: Tau’=0.22; Chi*=21.12, df:9 (p=0.004); I’=67% PS

Test for overall effect: 7Z=1.91 (p=0.06)

Total (95% CI) 130 129 100.0% 0.59 (0.16, 1.01)

Heterogeneity: Tau’=0.26; Chi’=28.34, df:9 (p=0.0008); I’=68%

Test for overall effect: 7=2.68 (p=0.007) L 4

Test for subgroup differences: Chi?=1.49, df =1 (p=0.22); I’=32.7% 4 ) 2 4
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Figure 4. Forest plot of the event “Increase in clinical insertion level when using PRP

in the treatment of periodontal intrabony defects”

PRP Control Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV Random,95% Cl Year IV Random, 95% Cl
1.2.1 only PRP
Pradeep 2012 293 108 17 283 091 17 12.8% 0.10 (-0.57,0.77) 2012 —
Agarwal 2016 41 147 10 127 089 9 9.7% 2.83(1.75,391) 2016 —
Subtotal(95% Cl) 27 26 22.5% 143 (-1.24,4.11) —al—
Heterogeneity: Tau?=3.25; Chi*=17.69, df=1 (p=<0.0001); I’=94%
Test for overall effect: Z=1.05 (p=0.29)
1.2.2 PRP combined with another biomaterial
Hassan 2012 381 077 6 294 11 6 9.7% 0.87(-0.20, 1.94) 2012 —r—
Dori 2013 43 219 12 43 22 12 5.9% 0.00 (-1.76, 1.76) 2013 —_—
Gupta 2014 3.05 228 10 1.3 186 10 5.6% 1.75 (-007, 3.57) 2014 +—
Agarwal 2014 315 05 24 24 061 24 15.2% 0.00 (043, 1.07) 2014 -
Khosropanah 2015 37 171 12 35 174 12 7.8% 0.20 (-1.18, 1.58) 2015 —
Gamal 2016 2 058 10 1.8 05 10 14.3% 0.20 (-0.27,0.67) 2016 —
Shukla 2016 562 148 20 5 146 20 11.0% 0.62 (-0.29, 1.53) 2016 —
Agarwal 2016 426 185 9 127 089 9 8.0% 299 (1.65,4.33) 2016 _—
Subtotal (95% Cl) 103 103 77.5% 0.80(0.30, 1.30) &
Heterogeneity: Tau?=0.25; Chi’=18.00, df =7 (p=0.01); I’=61%
Test for overall effect: 7Z=3.13 (p=0.002)
Total(95% ClI) 130 129 100.0% 0.94 (0.40, 1.47) ¢
Heterogeneity: Tau’=0.46; Chi’=36.06, df =9 (p=<0.0001); ’=75% r v T 1

Test for overall effect: 7=3.43(p=0.0006)

Test for subgroup differences: Chi?=0.21, df:1 (p=0.65); ’=0%

Favours
(Control)

Figure 5. Forest plot of the event “Reduction in gingival recession when using PRP

in the treatment of periodontal intrabony defects”.

Favours

(PRP)

PRP Control Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IVRandom,95% Cl Year IVRandom, 95% ClI
1.3.1 only PRP
Pradeep 2012 01 o061 17 -0.27 058 17 24.4% 0.37 (-0.03,0.77) 2012 -
Agarwal 2016 2.04 115 10 331 054 9 15.1% 1.27 (0.47,2.07) 2016 .
Subtotal(95% Cl) 27 26 39.6% 0.75(-0.12, 1.62) >
Heterogeneity: Tau?=0.30; Chi’=3.93, df =1(p=0.05); ’=75%
Test for overall effect: 7=1.69 (p=0.09)
1.3.2 PRP combined with another biomaterial
Dori 2013 -06 191 12 -0.7 184 12 6.6% 0.10 (-1.40, 1.60) 2013 I
Agarwal 2014 -054 059 24 -123 047 24 269% 0.69 (0.39,0.99) 2014 -
Khosropanah 2015 04 14 12 -09 106 12 11.8% 0.50 (-0.49, 1.49) 2015
Agarwal 2016 -145 108 9 331 054 9 15.2% 1.86 (1.07, 2.65) 2016 T
Subtotal (95% Cl) 57 57 60.4% 0.88(0.21,1.55) ’_'_
Heterogeneity: Tau’=0.28; Chi’=8.63, df =3 (p=0.03); I’=65%
Test for overall effect: 7=2.56 (p=0.01)
Total(95% Cl) 84 83 100.0% 0.82(0.38, 1.25)
Heterogeneity: Tau’=0.16; Chi*=13.66, df=9(p:0.02); 1’=63% ¢
Test for overall effect: Z=3.70(p=0.0002) V) T

Test for subgroup differences: Chi?=0.05, df

DISCUSSION.

=1(p=0.82); P=0%

Favours
(PRP)

Favours
(Control)

PRP was combined with another biomaterial.

Results revealed that the use of PRP in the treatment

of PID produced an increase in the clinical insertion
level, a reduction in probing depth and a reduction in
gingival recession significantly greater than the control
treatment. Subgroup analysis showed that all these

clinical effects were the same if only PRP was used or if

102

In this study, a random effects model for the meta-
analysis was used. It was found that there was no difference
if the randomized controlled trial (RCT) had a parallel
or cross-over design, since the studies showed positive
clinical effects for the use of PRP in the treatment of PID.

This is similar to the findings reported by Smail ez a/.,**
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who performed a meta-epidemiological study that did not
provide sufficient evidence for the systematic differences
in estimates of the effect of interventions between split-
mouth and parallel-arm RCTs for continuous or binary
data. In contrast, Hou ez 4/.,” stated that different study
designs are not equally effective in assessing the clinical
efficacy of PRD.

In relation to the use of PRP in the reduction of gingival
recessions, there are conflicting results. Del Fabbro ez /.,
and Gao ez al.,”" suggest that PRP does not produce signif-
icant results in gingival recessions. However, Fu e al.,> re-
port that the systematic review and meta-analysis performed
by Del Fabbro et al.,* contained a significant number of
inconsistencies and therefore determined that their level of
evidence was 2. The same observations are applicable for
Gao er al”'. For this reason, one of the strengths of this
review is to have taken into account the suggestions of
Fu et al.,” for higher reliability results.

However, the present review also has limitations.
Some RCTs with a high risk of bias were included. In
addition, there is variability in obtaining PRP due to
the different protocols currently in existence and to the
different commercially available systems.

Despite these limitations, more than half of the
REFERENCES.

1. Nazar Majeed Z, Philip K, Alabsi AM, Pushparajan S, Swa-
minathan D. Identification of Gingival Crevicular Fluid Sampling,
Analytical Methods, and Oral Biomarkers for the Diagnosis and
Monitoring of Periodontal Diseases: A Systematic Review. Dis Mar-
kers. 2016;2016:1804727.

2. Hou X, Yuan J, Aisaiti A, Liu Y, Zhao J. The effect of plate-
let-rich plasma on clinical outcomes of the surgical treatment of pe-
riodontal intrabony defects: A systematic review and meta-analysis.
BMC Oral Health. 2016;16(1):71.

3. Preeja C, Arun S. Platelet-rich fibrin: Its role in periodontal re-
generation. Saudi J Dent Res. 2014;4:117-22.

4. Sander L, Karring T. Healing of periodontal lesions in monkeys
following the guided tissue regeneration procedure. A histological
study. J Clin Periodontol. 1995;22(4):332—7.

5. Shah M, Deshpande N, Bharwani A, Nadig P, Doshi V, Dave D.
Effectiveness of autologous platelet-rich fibrin in the treatment of
intra-bony defects: A systematic review and meta-analysis. J Indian
Soc Periodontol. 2014;18(6):698—-704.

6. Panda S, Ramamoorthi S, Jayakumar ND, Sankari M, Varghe-
se SS. Platelet rich fibrin and alloplast in the treatment of intrabony
defect. J Pharm Bioallied Sci. 2014;6(2):127-31.

7. Chen FM, Zhang J, Zhang M, An Y, Chen F, Wu ZF. A review
on endogenous regenerative technology in periodontal regenerative
medicine. Biomaterials. 2010;31(31):7892-927.

8. Calzada-Bandomo A, Calzada-Bandomo A, Mora-Pérez C. Te-

ISSN Online 0719-2479 - www.joralres.com © 2017

J Oral Res 2017; 6(4):97-104. doi:10.17126/joralres.2017.028

studies showed a low risk of bias. Consequently, the
results obtained from this systematic review and meta-
analysis are reliable. The conclusions and the results of

the systematic reviews that have been carried out on

this topic,”'*?*?"%¢ confirm that using PRP produces

a positive clinical effect in the treatment of PID, such
reviews covered RCTs published in years prior to those
included in this study.

However, these results cannot be generalized due to
two reasons. First, most RCTs compared in all systematic
reviews had high heterogeneity. Second, all RCTs are
from European and Asian countries, but each continent
and country has its own culture and type of food. These
factors can significantly influence the PRP preparation and
its clinical effects. It is recommended to carry out well-

designed RCTs dealing with this issue in other countries.

CONCLUSION.

The clinical effect of PRP in the treatment of PID is
positive used either alone or in combination with another
biomaterial. This clinical effect was significant in reducing
probing depth, reducing gingival recession and increasing
clinical insertion level, regardless of whether the RCT has

a parallel or cross-over design.

rapia periodontal regenerativa: antecedentes y perspectivas. Medi-
sur. 2013;11(5):518-26.

9. Cochran DL, Wozney JM. Biological mediators for periodontal
regeneration. Periodontol 2000. 1999;19:40-58.

10. Mihaylova Z, Mitev V, Stanimirov P, Isaeva A, Gateva N, Ish-
kitiev N. Use of platelet concentrates in oral and maxillofacial sur-
gery: an overview. Acta Odontol Scand. 2017;75(1):1-11.

11. Darby IB, Morris KH. A systematic review of the use of
growth factors in human periodontal regeneration. J Periodontol.
2013;84(4):465-76.

12. Shirakata Y, Takeuchi N, Yoshimoto T, Taniyama K, Noguchi
K. Effects of enamel matrix derivative and basic fibroblast growth
factor with p-tricalcium phosphate on periodontal regeneration in
one-wall intrabony defects: an experimental study in dogs. Int J Pe-
riodontics Restorative Dent. 2013;33(5):641-9.

13. Maeda H, Wada N, Tomokiyo A, Monnouchi S, Akamine A.
Prospective potency of TGF-f1 on maintenance and regeneration of
periodontal tissue. Int Rev Cell Mol Biol. 2013;304:283-367.

14. Rosell6-Camps A, Monje A, Lin CH, Khoshkam V, Cha-
vez-Gatty M, Wang HL, Gargallo-Albiol J, Hernandez-Alfaro F.
Platelet-rich plasma for periodontal regeneration in the treatment
of intrabony defects: a meta-analysis on prospective clinical trials.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2015;120(5):562-74.
15. Amable PR, Carias RB, Teixeira MV, da Cruz Pacheco I, Corréa
do Amaral RJ, Granjeiro JM, Borojevic R. Platelet-rich plasma pre-

103



Arbildo H, Gamarra L, Rojas S, Infantes E, Lamas C & Vasquez H.

Clinical effect of platelet rich plasma in the treatment of periodontal intrabony defects. Systematic review and meta-analysis.

paration for regenerative medicine: optimization and quantification
of cytokines and growth factors. Stem Cell Res Ther. 2013;4(3):67.
16. Babbush CA, Kevy SV, Jacobson MS. An in vitro and in vivo
evaluation of autologous platelet concentrate in oral reconstruction.
Implant Dent. 2003;12(1):24-34.

17. Prakash S, Thakur A. Platelet concentrates: past, present and
future. J Maxillofac Oral Surg. 2011;10(1):45-9.

18. Giannini S, Cielo A, Bonanome L, Rastelli C, Derla C, Corpaci
F, Falisi G. Comparison between PRP, PRGF and PRF: lights and
shadows in three similar but different protocols. Eur Rev Med Phar-
macol Sci. 2015;19(6):927-30.

19. Bae JH, Kim YK, Myung SK. Effects of platelet-rich plasma on
sinus bone graft: meta-analysis. J Periodontol. 2011;82(5):660-7.
20. Del Fabbro M, Bortolin M, Taschieri S, Weinstein R. Is platelet
concentrate advantageous for the surgical treatment of periodontal
diseases? A systematic review and meta-analysis. J Periodontol.
2011;82(8):1100—11.

21. Gao YF, Guo LW, Zhou J, Li SM. Platelet-rich plasma for the
treatment of periodontal intrabony defects: a meta-analysis. Chin J
Evidence-Based Med. 2013;13(6):741-6.

22. Peeran SW, Alsaid FM. Platelet Rich Plasma, Is It Of Use
In Human Intrabony Periodontal Defects? Int J Scien Tech Res.
2013;2(3):5-10.

23. Urrutia G, Bonfill X. [PRISMA declaration: a proposal to im-
prove the publication of systematic reviews and meta-analyses].
Med Clin. 2010;135(11):507—11.

24. Higgins JPT, Green S. Cochrane Handbook for Systematic Re-
views of Interventions. UK: The Cochrane Collaboration; 2011.

25. Shukla S, Chug A, Mahesh L, Grover HS. Effect of Addition of
Platelet-rich Plasma to Calcium Phosphosilicate Putty on Healing at
9 Months in Periodontal Intrabony Defects. J] Contemp Dent Pract.
2016;17(3):230—4.

26. Agarwal P, Chatterjee A, Gokhale S, Singh HP, Kandwal A.
Evaluation of platelet-rich plasma alone or in combination with de-
mineralized freeze dried bone allograft in treatment of periodontal
infrabony defects: A comparative clinical trial. J Indian Soc Perio-
dontol. 2016;20(1):42—7.

27. Gamal AY, Abdel Ghaffar KA, Alghezwy OA. Crevicular Fluid
Growth Factors Release Profile Following the Use of Platelet-Rich
Fibrin and Plasma Rich Growth Factors in Treating Periodontal

104

J Oral Res 2017; 6(4):97-104. doi:10.17126/joralres.2017.028

Intrabony Defects: A Randomized Clinical Trial. J Periodontol.
2016;87(6):654—62.

28. Khosropanah H, Shahidi S, Basri A, Houshyar M. Treatment of
Intrabony Defects by DFDBA Alone or in Combination with PRP:
A Split-Mouth Randomized Clinical and Three-Dimensional Radio-
graphic Trial. J Dent. 2015;12(10):764-73.

29. Gupta G. Clinical and radiographic evaluation of intra-bony
defects in localized aggressive periodontitis patients with platelet
rich plasma/hydroxyapatite graft: A comparative controlled clinical
trial. Contemp Clin Dent. 2014;5(4):445-51.

30. Agarwal A, Gupta ND. Platelet-rich plasma combined with
decalcified freeze-dried bone allograft for the treatment of non-
contained human intrabony periodontal defects: a randomized
controlled split-mouth study. Int J Periodontics Restorative Dent.
2014;34(5):705-11.

31. Dori E, Arweiler N, Huszar T, Gera I, Miron RJ, Sculean A.
Five-year results evaluating the effects of platelet-rich plasma on the
healing of intrabony defects treated with enamel matrix derivative
and natural bone mineral. J Periodontol. 2013;84(11):1546-55.

32. Hassan KS, Alagl AS, Abdel-Hady A. Torus mandibularis bone
chips combined with platelet rich plasma gel for treatment of in-
trabony osseous defects: clinical and radiographic evaluation. Int J
Oral Maxillofac Surg. 2012;41(12):1519-26.

33. Pradeep AR, Rao NS, Agarwal E, Bajaj P, Kumari M, Naik
SB. Comparative evaluation of autologous platelet-rich fibrin and
platelet-rich plasma in the treatment of 3-wall intrabony defects in
chronic periodontitis: a randomized controlled clinical trial. J Perio-
dontol. 2012;83(12):1499-507.

34. Smail-Faugeron V, Fron-Chabouis H, Courson F, Durieux P.
Comparison of intervention effects in split-mouth and parallel-arm
randomized controlled trials: a meta-epidemiological study. BMC
Med Res Methodol. 2014;14:64.

35. FulJH, Wang HL. Platelet-rich plasma has no additional benefit
during guided tissue regeneration procedure to significantly impro-
ve clinical attachment gains in the treatment of periodontal intra-
bony defects. J Evid Based Dent Pract. 2012;12(1):5-7.

36. Panda S, Doraiswamy J, Malaiappan S, Varghese SS, Del Fab-
bro M. Additive effect of autologous platelet concentrates in treat-
ment of intrabony defects: a systematic review and meta-analysis. J
Investig Clin Dent. 2016;7(1):13-26.

ISSN Online 0719-2479 - www.joralres.com © 2017



