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Background. The aim of this systematic review and meta-analysis was to evaluate the benefit of 
platelet rich plasma (PRP) in oral surgery. 

Materials and methods. We performed a systematic search of the literature. The GRADE system 
was used to assess the certainty of the body of evidence.

Results. We found 21 randomised controlled trials that met our inclusion criteria: 12 studies 
included patients with periodontal defects, five studies focused on healing of extraction sockets, 
three studies on sinus lift augmentation, and one study on periapical osseous defects. However, for 
the quantitative synthesis (meta-analysis), we evaluated "periodontal defects" studies only, since 
for other clinical contexts the number of studies were too low and the procedural heterogeneity was 
too high to allow pooling of data. PRP-containing regimens were compared to non-PRP-containing 
regimens. Primary outcomes for the evaluation of periodontal defects were probing depths, clinical 
attachment level, gingival recession, and radiographic bone defect.  It is not usually clear whether 
or not the use of PRP compared to controls affects "probing depth" at long-term follow up; the 
between group differences were small and unlikely to be of clinical importance (i.e., very low 
quality of evidence). For the other outcomes analysed ("clinical attachment levels", "gingival 
recession", "bony defect"), we observed a very slight marginal clinical benefit of PRP compared 
to controls. The available evidence for these comparisons was rated as low quality as most of the 
studies selected showed inconsistency, imprecision, and risk of bias. 

Discussion. Evidence from a comparison between the use in oral surgery of PRP-containing 
regimens compared to other regimens not-containing PRP was of low quality. The results of the 
meta-analysis, limited to studies in patients with periodontal defects, document that PRP was slightly 
more effective compared to controls not-containing PRP.
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Introduction
Platelet-rich plasma (PRP) is defined as an autologous 

concentration of platelets in a small volume of plasma. 
It is considered to be a rich source of autologous growth 
factors1. It is produced from a patient's whole blood 
through a 2-phase centrifugation process: the first 
centrifugation for the separation of blood components 
and the second for the final PRP production. There are 
currently more than 40 commercial systems that have 
been developed to concentrate autologous whole blood 
into a platelet-rich substance1. Besides platelets, PRP 
contains some inflammatory cells (i.e., monocytes and 

polymorphonuclear neutrophils) and large numbers 
of proteins, including platelet-derived growth factor 
(PDGF), transforming growth factor beta (TGF-β), 
vascular endothelial growth factor (VEGF), epithelial 
growth factor (EGF), and adhesion molecules (i.e., 
fibrin, fibronectin, and vitronectin). Such growth 
factors and cells have been shown to promote cell 
recruitment, proliferation and angiogenesis, which 
may be implicated in tissue regeneration and healing2-4. 
A number of investigators have studied the Patient 
Blood Management (PBM) strategies5-23 and thanks 
to the biological regenerative properties of PRP, it 
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could be possible to hypothesise a role of PRP in the 
implementation of PBM strategies. On the other hand, 
the potential clinical benefit of PRP has been studed 
in a wide range of clinical conditions ranging from 
dermatological disorders to orthopaedic, oral and 
maxillofacial surgery24-29. The first report on the topical 
application of PRP in the field of dentistry dates back 
to 1998 and the work of Marx et al. who described 
the use of PRP in combination with autologous bone 
grafts for reconstruction of mandibular defects30. Since 
then, a large number of randomised clinical trials 
(RCTs) have been published on the use of PRP (alone 
or in combination with bone or bone substitutes) in 
different dental procedures, including periodontal, 
dentoalveolar, implant and reconstructive surgery31-51. 
A number of systematic reviews and meta-analyses52-57 
have attempted to perform pooled analyses of the 
results from these RCTs. However, in spite of this, 
the possible effect of PRP in tissue healing and bone 
regeneration in this clinical setting remains unclear. In 
order to throw some light on this controversial issue, 
we carried out a systematic literature review and meta-
analysis on the efficacy of PRP in oral surgery. 

Materials and methods
Search strategy and search terms

A computer-assisted literature search of the 
MEDLINE (through PUBMED), EMBASE, SCOPUS, 
OVID and Cochrane Library electronic databases was 
performed (last access May 30, 2019) to identify studies 
on the use of autologous PRP in oral surgery. The focus 
was on the hypothesis that PRP could have a potentially 
positive effect on bone regeneration. A combination of 
the following text words was used to maximise search 
specificity and sensitivity: "platelet concentrate" AND 
"platelet-rich plasma" AND "platelet gel" AND "PRP" 
AND "oral surgery" AND "dentistry" AND "dental 
surgery" AND "periodontal surgery" AND "maxillofacial 
surgery" AND "dentoalveolar surgery" AND "intrabony 
defects" AND "bone regeneration" AND "bone healing" 
AND "tooth extraction" AND "socket preservation" 
AND "alveolar ridge preservation" AND "sinus floor 
augmentation" AND "dental implant". In addition, a 
manual search was made of the bibliographies of the 
studies included and of other reviews in order to identify 
potentially eligible studies not captured by the initial 
electronic literature search. 

Study selection and inclusion/exclusion criteria
Studies were selected independently by two 

reviewers (MF and MC), and a consensus was reached 
through discussion and the opinion of a third reviewer 
(CM). Eligibility assessment was based on the title or 
abstract and, if required, on the full text. Articles were 

considered eligible for this systematic review and meta-
analysis if the use of PRP in oral surgery was reported 
either in the title or in the abstract. The other inclusion 
criteria required that the article should be: (i) original, (ii) 
concerned with RCTs performed in adult patients, (iii) 
published in full in English in the last 20 years (1999-
2019). Studies enrolling less than 20 patients and with 
less than 2 months of follow up were excluded. In this 
systematic review, in order to render the collected data 
homogeneous, and to allow a comparison to be made 
between them, studies evaluating other platelet-derived 
concentrates (i.e., platelet-rich fibrin [PRF]) and the use 
of PRP in bisphosphonate-related osteonecrosis of the 
jaw (BRONJ) were not included.

Data extraction 
The review was conducted according to the PRISMA 

statement for the reporting of systematic reviews and 
meta-analyses. For each RCT included in the systematic 
review31-51, the following data were extracted by two 
reviewers (MF and MC) independently: first author, 
year of publication, study design, sample size, median 
age and range, sex distribution, treatment modality, test 
group, control group, the follow-up period, and the main 
results of the study evaluated. As far as the evaluation of 
the main results of the study is concerned, clinical and 
radiological parameters were recorded for each study 
during the treatment period in order to allow pooling of 
data for meta-analysis. Disagreement was resolved by 
consensus and on the opinion of a third reviewer (CM), 
if necessary. The clinical context of the studies included 
in this systematic review included: periodontal defects, 
healing of extraction sockets, sinus lift augmentations, and 
periapical osseous defects. However, for the quantitative 
synthesis (meta-analysis), we evaluated "periodontal 
defects" studies only, since for other clinical contexts 
the number of studies was too low and the procedural 
heterogeneity was too high to allow pooling of data.

Outcomes
The unit of analysis was the defect. Measures of outcome 

for the evaluation of periodontal defects were the following:
-	 probing depths, a measure of the depth of a sulcus 

or periodontal pocket determined by measuring the 
distance from a gingival margin to the base of the 
sulcus or pocket with a calibrated periodontal probe;

-	 clinical attachment level, a measure of the 
position of the base of the pocket in relation to 
the cemento-enamel junction;

-	 gingival recession, the distance of the gingival 
margin from the cemento-enamel junction;

-	 radiographic bony defect, measured in various ways, 
implying procedural and numerical heterogeneity. 
These measures were expressed in mm; a negative value 
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for the differences of the means of these measures favoured 
the test treatment (PRP) arm compared to the control arm. 
All the outcomes we evaluated concerned bony defect 
healing. Other measures such as plaque index, gingival 
index, and bleeding on probing, healing of soft tissues after 
surgical intervention, pain, quality of life, and short-time 
outcomes were not considered for quantitative analysis. 

Assessment of risk of bias in included studies 
Two review authors (MF, MC) independently 

assessed the risk of bias of each study included following 
the domain-based evaluation described in the Cochrane 
Handbook for Systematic Reviews of Interventions58. 
They discussed any discrepancies and achieved 
consensus on the final assessment. The Cochrane "Risk 
of bias" tool addresses six specific domains: sequence 
generation, allocation concealment, blinding, incomplete 
data, selective outcome reporting, and other issues 
relating to bias. For the selective reporting domain, we 
added an item for the outcome "adverse events" because 
reporting was inadequate only for this outcome. We have 
presented our assessment of risk of bias using two "Risk 
of bias" summary figures: 1) a summary of bias for each 
item across all studies; and 2) a cross-tabulation of each 
trial by all of the "Risk of bias" items. 

"Summary of findings" tables
We used the principles of the GRADE system to 

assess the quality of the body of evidence associated 
with specific outcomes, and constructed a "Summary 
of findings" table using REVMAN 5. These tables 
present key information concerning the certainty of the 
evidence, the magnitude of the effects of the interventions 
examined, and the sum of available data for the main 
outcomes. The "Summary of findings" tables also include 
an overall grading of the evidence related to each of 
the main outcomes using the GRADE approach, which 
defines the certainty of a body of evidence as the extent 
to which one can be confident that an estimate of effect 
or association is close to the true quantity of specific 
interest. The certainty of a body of evidence involves 
consideration of within-trial risk of bias (methodological 
quality), directness of evidence, heterogeneity, precision 
of effect estimates, and risk of publication bias.

When evaluating the "Risk of bias" domain, we 
down-graded the GRADE assessment when: 1)  we 
classified a study as being at high risk of bias for 
one or more of the following domains: selection, 
attrition, performance, detection, reporting, and other 
bias; or 2) when the "Risk of bias" assessment for 
selection bias was unclear (either for the generation 
of the randomisation sequence or the allocation 
concealment domain). We have presented the following 
outcomes in the "Summary of findings" table: probing 

depths, clinical attachment, gingival recession, and 
radiographic bony defect.

Statistical analysis 
All studies reporting a continuous outcome had 

to provide a mean and a standard deviation (SD). If 
the studies provided median and interquartile range, 
this was fixed using a pre-established procedure59. If 
the study provided median and range (minimum and 
maximum), the method of Hozo et al. was adopted60. 

When the outcome variables were continuous, the 
unstandardised (weighted) mean difference (MD) 
between the test arms and the control arm was 
calculated by meta-analytical pooling. The studies 
were weighted with the inverse variance method. The 
heterogeneity χ2-squared was also calculated, as the 
I2 for the variation due to heterogeneity. If significant 
heterogeneity was detected, a random effect (RE) 
method of study weight calculation was performed 
(DerSimonian-Laird method)61. The related forest plots 
were also generated. Since the measures of outcome 
and  their definitions, and the acronyms employed for 
bony defect were heterogeneous, we also calculated 
the standardised mean differences (SMD). 

Results
Twenty-one original RCTs were selected to 

perform a systematic review on the possible 
therapeutic applications of autologous PRP in 
dentistry. The main characteristics of the included 
studies are summarised in Table I. The study 
flow chart is summarised in Figure 1. Twelve 
studies31,34-36,38,40-42,45-48 were focused on periodontal 
defects, 5 studies32,33,37,39,44 on healing of extraction 
sockets, 3 studies49-51 on sinus lift augmentations, and 
1 study on periapical osseous defects43. The clinical 
context and related surgical approach influenced the 
nature of the diagnostic work-up and the types of the 
outcome measures. Some studies used a split-mouth 
design, where the number of observations concerned 
the defects, whereas other studies counted the patients 
(one defect per patient). In the majority of the cases, 
both the control arm and the test arm were subjected 
to active modes of treatment (a surgical procedure 
plus, e.g., bone graft or β-tricalcium phosphate), but 
this did not hamper the evaluation of the PRP effect as 
the between-arm difference of the outcome variable 
after the post-surgical observation period. The 
majority of the studies concerning the periodontal 
defects reported probing depths (11 studies) and 
clinical attachment level (11 studies). Nine studies 
reported gingival recession, and 6 studies reported the 
bone defect. Outcomes were reported at a medium-/
long-term follow-up period. 
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Table I - Characteristics and main results of the included randomised controlled trials on the use of platelet-rich plasma in oral surgery.

Study
(year)ref

Study design Patients
(N)

Males/
females

Mean age, 
years 

(range)

Treatment Test group
(N)

Control 
group

(N)

Follow-up Main results

Agarwal 
(2014)31

RCT 
(split-mouth)

24 10/14 NR 
(30-65)

Intrabony 
periodontal 

defects

FDBA, PRP 
(24)

FDBA 
(24)

12 months Statistically significant changes in all clinical 
and radiological parameters in the 
PRP-treated group

Alissa 
(2010)32

RCT 
(parallel)

23 8/15 30.5 
(20-52)

Tooth extraction PRP
(12)

None
(11)

3 months Statistically significant improvement in 
soft/bone tissue healing and reduction of 
post-operative pain and complications in 
PRP-treated group

Arenaz-
Búa
(2012)33

RCT 
(split mouth)

82 37/45 23 
(18-45)

Tooth extraction PRP
(34)

None
(34)

3-6 
months

PRP did not accelerate bone formation or 
improve clinical symptoms

Bajaj
(2013)34

RCT
(parallel)

42 22/20 39.4 
(NR)

Treatment of 
furcation defects

PRP, OFD 
(14)

OFD
(14)

9 months All clinical and radiographic parameters 
showed statistically significant improvement 
in PRP versus control group

Döri
(2008)35

RCT
(parallel)

26 12/14 NR 
(32-56)

Intrabony 
periodontal 

defects

EMD, NBM, 
PRP
(13)

EMD, 
NBM 
(13)

12 months No adjunct benefit with the use of PRP

Döri
(2009)36

RCT
(parallel)

30 9/21 NR 
(28-65)

Intrabony 
periodontal 

defects

ABB, PRP 
(15)

ABBM 
(15)

12 months No adjunct benefit with the use of PRP

Dutta
(2015)37

RCT
(parallel)

60 29/31 34.5 
(18-50)

Tooth extraction PRP
(30)

None
(30)

4 months PRP improved bone regeneration and soft 
tissue healing

Eskan 
(2014)38

RCT
(parallel)

28 14/14 NR 
(19-75)

Alveolar ridge 
augmentation

CAN, PRP
(14)

CAN
(14)

4 months PRP enhanced bone regeneration

Geurs
(2014)39

RCT
(parallel)

41 12/29 52
(NR)

Tooth extraction PRP, FDBA, 
TCP, collagen 

plug (12)

Collagen 
plug
(9)

2 months Inclusion of PRP accelerated bone graft 
turnover

Harnack
 (2009)40

RCT
(split-mouth)

22 NR NR Intrabony 
periodontal 

defects

PRP, TCP
(22)

TCP
(22)

6 months PRP did not improve results in the treatment 
of intrabony defects

Keceli
(2008)41

RCT
(parallel)

40 10/30 38
(16-60)

Root coverage CTG, PRP
(20)

CTC
(20)

12 months No difference between PRP and control 
groups

Menezes 
(2012)42

RCT
(split-mouth)

60 30/30 37.7
(NR)

Intrabony 
periodontal 

defects

FDBA, PRP
(60)

FDBA
(60)

48 months Addition of PRP led to a statistically 
significant clinical improvement in 
intraosseous periodontal defects

Nakkeeran
(2018)43

RCT
(parallel)

20 12/8 24 
(NR)

Osseous defects 
of the jaw

PRP, CS, 
ABG(10)

None 
(10)

5 months PRP use was associated with a more rapid 
bone formation

Ogundipe
(2011)44

RCT
(parallel)

60 25/35 24.7
(19-35)

Tooth extraction PRP
(30)

None 
(30)

4 months PRP group versus control group: statistically 
significant reduced pain, not statistically 
significant improvement in bone density, 
swelling, trismus

Okuda
(2005)45

RCT
(parallel)

70 21/49 55.5 
(NR)

Intrabony 
periodontal 

defects

PRP, HA
(35)

HA, 
saline
(35)

12 months Statistically significant more favorable 
clinical improvement in PRP group

Piemontese
(2008)46

RCT
(parallel)

60 31/29 NR 
(47-72)

Intrabony 
periodontal 

defects

PRP, FDBA
(30)

FDBA, 
saline
(30)

12 months No adjunctive benefit with the use of PRP

Pradeep
(2009)47

RCT
(split-mouth)

20 10/10 42.8
(NR)

Treatment of 
furcation defects

PRP 
(20)

OFD
(20)

6 months PRP group versus control group: statistically 
significant difference in all the clinical and 
radiologic parameters. 
No complete closure of furcation defects

Saini
(2011)48

RCT
(parallel)

20 8/12 40.3
(22-50)

Intrabony 
periodontal 

defects

PRP, TCP
(10)

TCP
(10)

9 months Clinical and radiographic improvement with 
the use of PRP

Schaaf
(2008)49

RCT
(split-mouth)

53 NR NR Maxillary sinus 
augmentation

PRP, ABG
(34)

ABG
(34)

4 months No positive effect of PRP in bone volume

Torres
(2009)50

RCT
(split-mouth)

87 40/47 NR 
(52-78)

Maxillary sinus 
augmentation

PRP, ABB
(87)

ABB
(87)

24 months The use of PRP increase bone regeneration

Wiltfang
(2003)51

RCT
(parallel)

35 8/27 46
(32-64)

Maxillary sinus 
augmentation

PRP, TCP
(17) 

TCP
(18)

6 months Statistically significant increased bone 
formation in the PRP group 

RCT: randomised clinical trials; FDBA: freeze-dried bone allograft; PRP: platelet-rich plasma; OFD: open flap debridement; EMD: enamel matrix protein derivative; 
NBM: natural bone mineral; ABB: anorganic bovine bone; CAN: cancellous allograft; TCP: tricalcium phosphate; CTG: connective tissue graft; CS: calcium sulfate; 
ABG: autologous bone graft; HA: hydroxyapatite; NR: not reported.
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Risk of bias in included studies
Thirteen (61.9%) studies were at high risk of 

bias for one or more domains, and 7 studies (33.3%) 

Figure 2 - 	Risk of bias graph: review authors' judgements about each risk of bias item 
presented as percentages across all included studies.

Figure 1 - Flow chart of the selection of the studies.

were at unclear risk of bias for 1 or more domains; 
one study47 was judged at low risk of bias in all the 
domains (Figures 2 and 3).
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at high risk of selection bias. For the random sequence 
generation, the reports of another 5 studies were at 
unclear risk of bias, while 11 studies were judged at 
low risk (Figure 3). For allocation concealment, 13 
studies were judged at unclear risk of bias, 4 at high 
risk of bias, and 4 studies at low risk of bias.

Blinding
Eleven (52.3%) studies were open label, and they 

were graded as high risk of performance bias (blinding 
of participants and personnel). Six studies were graded 
at unclear risk of performance bias because they did 
not provide the information needed for "high" or "low" 
risk of bias related to the blinding of participants and 
personnel to be judged. Four studies were judged at 
low risk of performance bias since both patients and 
investigators were masked to group of intervention 
allocation. Thirteen studies were graded at low risk 
of detection bias because the assessor was blinded to 
treatment allocation; the remaining nine studies were 
graded at unclear risk of detection bias due because 
they did not provide the information needed for "high" 
or "low" risk of bias related to the blinding of outcome 
assessors to be judged.

Incomplete outcome data
Two studies were judged at high risk of attrition bias 

because there was a high proportion of withdrawals 
and/or missed data. Other eight studies were judged at 
unclear risk of bias. The remaining studies were judged 
at low risk of bias.

Selective reporting
Although the protocols of the studies were not always 

available on prospective registers of clinical trials, we 
judged the large majority of the included studies at low 
risk of reporting bias because the outcomes reporting 
was complete. Two studies were judged at unclear risk 
of reporting bias because reported information was not 
sufficient to allow review authors to extract usable data1. 

Other potential sources of bias
We judged one study to be at high risk for other 

sources of bias because of unbalance at baseline44. 

Effects of interventions
A summary of findings for the main comparison 

is presented in Table II, Figures 4-7 and Online 
Supplementary Figures S1-S4. As previously reported, 
a quantitative analysis was applied only to the 12 studies 
on periodontal defects.

Probing depths
Pooled data from 11 trials showed no clear 

Figure 3 - Risk of bias summary: review authors' judgements 
about each risk of bias item for each included study.

Sequence generation and allocation concealment
Randomisation depends on two important aspects: 

adequate generation of the allocation sequence 
and concealment of the allocation sequence until 
assignment occurs. We assessed four studies as being 
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Table II - Platelet-rich plasma (PRP) in oral surger: summary of findings.

Patient or population: with periodontal defects; Settings: outpatient; Unit of analysis: periodontal defect; Intervention: regimens containing PRP; 
Comparison: regimens not containing PRP.

Outcomes Illustrative comparative risks* (95% 
CI)

Relative 
effect: mean 
difference
(95% CI)

N. of 
participants 

(studies)

Quality of 
the evidence
(GRADE)

Comments

Assumed risk Corresponding risk

PRP Controls

Probing depth (PD) 
in mm

Follow-up: 
6-48 months

The mean score 
PD ranged across 

control groups 
from 1.52 to 5.85 

The mean score 
in the intervention 
groups was 0.39 

lower (0.80 lower 
to 0.02 higher)

−0.39
(−0.80/0.02)

566
(11 studies)

⊕⊝⊝⊝1

very low
On average, it is unclear whether or 
not use of PRP compared to controls 
affects the PD at long-term follow- 
up. Between group differences were 
small and unlikely to be of  clinical  
importance.

Clinical attachment 
level (CAL)

Follow-up: 
3-48 months

 The mean score 
ranged across 
control groups

from 2.02 to 11.81

The mean score 
in the intervention 

groups 
was 0.57 lower 

(0.93 to 0.20 lower)

−0.57
(−0.93/−0.20)

566
(11 studies)

⊕⊕⊝⊝2 
low

Very marginal clinical benefit of 
PRP compared to controls. On 
average, compared to controls, PRP 
decreases CAL by 0.57.

Gingival recession 
(GR)
 
Follow-up: 
6-48 months

The mean score 
ranged across 
control groups 

from 0.76 to 4.75

The mean score 
in the intervention 

groups 
was 0.46 lower 

(0.77 to 0.15 lower)

−0.46
(−0.77/−0.15)

482
(9 studies)

⊕⊕⊝⊝2 
low

Very marginal clinical benefit of 
PRP compared to controls. On 
average, compared to controls, PRP 
decreases GR by 0.57.

Bone defect (BD)

Follow-up: 
9-12 months

The mean BD 
ranged across 
control groups 

from 1.90 to 3.78

The mean score in 
PRP group was 0.67 

lower 
(1.19 to 0.15 lower)

−0.67
(−1.19/−0.15)

306
(6 studies)

⊕⊕⊝⊝2 
low

Very marginal clinical benefit of 
PRP compared to controls. On 
average, compared to controls, PRP 
decreases BD by 0.67.

*The basis for the assumed risk is the control group risk across studies.  The corresponding risk (and its 95% confidence 
interval [CI]) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
GRADE: Working Group grades of evidence. High quality: further research is very unlikely to change our confidence in the estimate of effect. Moderate 
quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. Low quality: further 
research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. Very low quality: we are 
very uncertain about the estimate. 
1Down-graded for imprecision (95% CI includes line of no effect), for inconsistency (due to substantial heterogeneity, I2 =80-89%) and because of high risk 
of bias or unclear risk of bias in some of the included studies. 2Down-graded for inconsistency (due to substantial heterogeneity, I2=80-89%) and because 
of high risk of bias or unclear risk of bias in some of the included studies.

Figure 4 - 	Periodontal defects: forest plot for probing depths. 
	 MD: mean difference; 95% CI: 95% confidence interval.

differences between the test study arm and the control 
arm: MD: −0.39; 95% confidence interval (CI): 
−0.80/0.02; p-value=not significant (very low quality 
evidence, down-graded for serious risk of bias, for 

inconsistency [due to substantial heterogeneity, 
I2=88.6%] and for imprecision [95% CIs include line 
of no effect]). (See summary of findings in Table II 
and Figure 4). 
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Clinical attachment level 
Pooled data from 11 trials showed a slight decrease 

in clinical attachment level in the PRP group compared 
to the control arm: MD: −0.57; 95% CI: −0.93/−0.20; 
p=0.002 (low quality evidence, down-graded for serious 
risk of bias and for inconsistency [I2 = 79.8%]) (Figure 5). 

Figure 7 -	 Periodontal defects: forest plot for bone defects. 
	 MD: mean difference; 95% CI: 95% confidence interval.

Figure 6 -	 Periodontal defects: forest plot for gingival recession. 
	 MD: mean difference; 95% CI: 95% confidence interval.

Gingival recession 
Pooled data from 9 trials showed a slight decrease 

in gingival recession in the PRP group compared to the 
control arm: MD: −0.46; 95% CI: −0.77/−0.15; p=0.0035 
(low quality evidence, down-graded for serious risk of 
bias and for inconsistency [I2 = 80.0 %]) (Figure 6). 

Figure 5 -	 Periodontal defects: forest plot for clinical attachment level. 
	 MD: mean difference; 95% CI: 95% confidence interval.
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Bony defect 
Pooled data from 6 trials showed a slight decrease in 

bony defects in the PRP group compared to the control 
arm: MD: −0.67; 95% CI: −1.19; −0.15; p=0.01 (low 
quality evidence, down-graded for serious risk of bias 
and for inconsistency [I2 = 89.1 %]) (Figure 7). 

The SMD method was always inferentially consistent 
with MD (Supplementary Online Figures S1-S4).

Discussion
This systematic review aimed to assess the available 

scientific evidence for applying PRP in oral surgery. 
In the qualitative analysis, we included 21 RCTs that 
evaluated treatment regimens containing PRP (test 
group) vs treatment regimens not containing PRP (control 
group). The clinical context of the studies evaluated in 
this systematic review included: periodontal defects, 
healing of extraction sockets, sinus lift augmentations, 
and periapical osseous defects. However, we limited 
the quantitative synthesis (meta-analysis) to 11 studies 
evaluating PRP in the treatment of "periodontal defects" 
since for other clinical contexts the number of studies 
was too low and the procedural heterogeneity was too 
high to allow pooling of data.

The available evidence for all the comparisons was 
rated as low or very low quality due to inconsistency, 
imprecision, and risk of bias in most of the selected 
studies. The heterogeneity was high, probably because 
studies used different criteria for patient recruitment, 
different length of observation time after surgery, 
different devices to measure the periodontal defects, 
and because they included disease of variable severity. 
One study only was judged at low risk of bias in all 
the domains considered, while 13 (61.9%) studies 
were at high risk of bias for one or more domains, and 
7 studies (33.3%) were at unclear risk of bias for 1 or 
more domains. As regards the quantitative analysis on 
periodontal defects, on average, it is unclear whether 
or not the use of PRP compared to controls affects 
"probing depth" at long-term follow up. The between 
group differences were small, and unlikely to be of 
clinical importance. For the other outcomes analysed 
("clinical attachment levels", "gingival recession", "bony 
defect"), we observed a very marginal clinical benefit 
of PRP compared to controls (i.e., always <1 mm). 
This pooled analysis reflects the discordance arising 
from the evaluation of the single studies. Two RCTs42,48 
investigating the efficacy of PRP combined with 
other graft materials in the treatment of intraosseous 
periodontal defects reported a significantly more 
favourable clinical improvement in periodontal sites 
treated with the combination of PRP and the graft 
material than in those treated with the graft material 
alone. In contrast, other studies concluded that the use 

of PRP failed to improve on the results obtained with 
the use of the graft material alone35,36,46.

Periodontal tissues have a hard tissue (bone) 
component and a soft tissue component. There is 
some evidence to suggest that PRP improves the 
intrabony periodontal defect, without affecting bone 
regeneration44. This would imply a net positive effect 
of PRP on soft tissue. On the contrary, other authors 
reported a bone gain under PRP37,43. One of these studies 
used a histomorphometric method not reported by other 
studies in the periodontal context38. On the whole, these 
statements are isolated cases and are not suitable for 
quantitative evaluation, but point to the need for further 
investigation. Future research in this field should be 
directed toward the implementation of well-designed, 
adequately powered RCTs. The results of such trials will 
help to elucidate the role of PRP in periodontal and other 
oral surgical settings.
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