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Platelet concentrates: 

- release large amounts of 
growth factors

- Trigger tissue healing and 
recall progenitor cells

- promote the formation of 
a 3D fibrin mesh
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Recent evolution of platelet concentrates

Year N. CF tubes Anticoag rpm min RCF
PRP (L-PRP)

/PRG

1997 2 glass Y 1300x10’+2000x10’

>20 different protocols
PRGF (P-PRP) 1999 1 glass Y 1800 8’ 580g
PRF (L-PRF) 2000 1 glass N 2700/3000 12’/10’ 400g
CGF 2006 1 glass N Alternate speed tot 12’
A-PRF 2013 1 glass N 1500 14’ 208g
T-PRF 2013 1 titanium N 2800 12’ ~400g
i-PRF / i-PRF M 2014 1 plastic N 700 3’ 100g
A-PRF+ 2016 1 glass N 1300 8’ 180g
i-PRF+ 2015 1 plastic N 700 3’ 100g
S-PRF 2017 1 plastic N 1300 14’ 180g
C-PRF 2020 1 plastic N 2000 8’
E-PRF 2020 1 plastic N 700 8’



Research topics (for laboratory)

VARIABLES
• centrifugation protocol (time, speed, RCF, 

acceleration/deceleration)
• tube material (glass, plastic, titanium)
• inclination during centrifugation
• centrifuge features (vibration)

OUTCOMES
• Cell (platelet/WBC) concentration
• Cell distribution
• Growth factor concentration
• Pattern of growth factor release
• Growth factors activity cell cultures
• Mechanical/biophysical properties of the final product



2018





2017



Osteoblast proliferation

Human gingival fibroblast proliferation

2020



PRF produced at low RCF (200g), respect to high RCF (700g):

• contained higher conc. of evenly distributed platelets

• secreted higher conc. GFs over 10 days

• were smaller in size

independent of the centrifuge used.

The type of tube also has a significant impact on the size and 
quality of the PRF clot

2020



2019



PRF produced via horizontal centrifugation accumulated a 
higher number and concentration of platelets/leukocytes 

when compared to either fixed-angle centrifugation.



Research question (for clinics)

Which is the best protocol?

How to know? What to measure?



Research question (for clinics)

Which is the best protocol?

MAIN OUTCOMES
• Hard tissue healing
• Soft tissue healing
• Incidence of complications/adverse events
• Control of infection
• Patient’s quality of life/satisfaction for 

esthetics/function
• Facilitation of operative procedures

How to know? What to measure?



Focused questions (for clinics)

Which is the «most effective» 
product?

We need clinically relevant
QUESTIONS 

and evidence-based
ANSWERS !

Do platelet concentrates work?



WELL-BUILT CLINICAL QUESTION

PICO(S) question:

1. Patient or Population

2. Intervention

3. Comparison

4. Outcome

5. (Study design)

Examples

Absolute effect

“In patients suffering from XX bone 
defects is the adjunct of platelet 

concentrates beneficial respect to 
standard treatment in terms of 

defect reduction? " 

Relative effect

“In patients with XX defect, is the 
use of PRP or PRGF as effective as 
PRF in terms of tissue healing (any 

healing parameter)? ”



Two ways:

1. Perform evidence-based studies

2. Scan the literature

How to answer to the focused questions ?





DIPARTIMENTO DI SCIENZE BIOMEDICHE 

CHIRURGICHE ODONTOIATRICHE

The best evidence from the literature: 

systematic reviews & meta-analyses

• transparent methods (search, selection, 

evaluation)

• objective evaluation

• quality assessment of the studies

• results based on “filtered” evidence

• identification of the certainness and of 

the limits of the current available

evidence

• recommendations for the clinical practice

• indications for future research

• upgradable as new evidence appears

• THE OUTCOME OF SYSTEMATIC 

REVIEWS DEPENDS ON THE QUALITY 

OF THE AVAILABLE STUDIES



Overview of the recent literature

What is the popularity of platelet
concentrates in the different fields of 

medicine?

What is the strength of evidence?

A                             Journey

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjymN2p49TWAhXBcBoKHRD2CHQQjRwIBw&url=https://sites.google.com/site/scienza20/pubmed&psig=AOvVaw3wNU5ZI-tt5zIfj2mCXAb4&ust=1507131178081441


N=27000 articles since 1970s

Exponential growth LAST 20y

R² = 0,984
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Oral and craniofacial surgery
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Dermatology- Plastic surgery
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Vascular Surgery
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Orthopedics & Traumatology



Traditionally, PCs in dentistry have been used for 

• maxillary sinus augmentation

• intrabony periodontal defects

• post-extraction ridge preservation



Maxillary Sinus 

augmentation



Clin Impl Dent Rel Res 

2015;17:708-716

The adjunct of PRGF reduces pain, swelling and other 

symptoms during the first week after maxillary sinus 

floor augmentation



6 split-mouth patients

6 months

CTR (DBBM alone)

Vital bone %:

22.72 ± 9.21%

TEST(DBBM+PRGF)

Vital bone %:

30.70 ± 7.89%

Implant Dentistry 2015



CIDRR 2013

Systematic reviews could not find a clear advantage of platelet concentrates 
for improving bone healing.

Advantages in graft handling, perforation management, pain and symptoms 
reduction, and shortening graft maturation time were reported.

Standardization of the experimental design and procedures is necessary to 
understand the true effect of platelet concentrates

Suárez-López del Amo & Monje

JOP 2022 in press

“Histomorphometric outcomes were positively influenced by the use of biologics.»

JCM 2022 BMR Int 2020



2020 - NMA

The adjunct of growth factors 
had the best effect among all
biomaterials on new bone 
formation in a <6m follow-up



Periodontal

defects



• 38 RCTs included, 1016 pts, 1402 teeth(defects)
• (22 split-mouth, 16 parallel)
Outcomes: DPD, DCAL, RX filling

RESULTS
1. APC+OFD alone vs OFD alone (7 RCTs)

evidence of advantage using APC

2. APC+OFD+BG vs OFD+BG (17 RCTs)
evidence of advantage using APC

3. APC+GTR vs GTR alone (5 RCTs)
NO evidence of advantage using APC

4. APC+EMD+OFD vs EMD+OFD (2 RCTs)
NO evidence of advantage using APC

2018

24 further RCTs (and 19 SRs/MAs) published 
since publication of this Cochrane review

Is an update required ?



Orthodontics





9 studies included
(6 cleft palate reconstr.)
- Greater amount of bone 
formation
- improved alveolar cleft
reconstruction
- Accelerated orthodontic
tooth movement



TMJ disorders



Endodontic

surgery



J Endod 2012

PAIN ANALGESICSRANDOMIZED TRIAL:

• 18 test patients (+PRGF)

• 18 control patients

• endodontic surgery

• questionnaires

• first 7 days post-op

• symptoms

• function

• daily activities



2016



2020

34 patients treated, 32 evaluated
2D success: 93.7% PRP, 93.7% control
3D success: 87,5% PRP, 50% control 

A significantly higher percentage reduction in the lesion volume was documented in the PRP group 
than the control group. Resected plane, apical area, and cortical plate indexes revealed a significantly 
higher scoring at the resected plane and cortical plate parameter in the PRP group.



Tooth extraction

ridge preservation



Post-extraction sites

CLINICAL APPLICATIONS IN ORAL SURGERY

14 d



• This updated review on one side confirmed the benefits of 
autogenous platelet concentrates in many aspects, on the other 
side, emphasized the wide range of outcome variables used to 

assess the efficacy of such bioproducts and the wide differences
among protocols (PRPs, PRFs, PRGF)

• PRGF® is the only technology that underwent minimal changes 
since its introduction, which guarantees repeatability and 

comparability among studies using this product

JOMS 2017

IJOMS 2011 Del Fabbro et al. EJOI 2014



JEBDP 2018 

(PRGF only)

CONCLUSIONS:

PRGF may bring advantages in some 

relevant clinical and radiographic 

outcomes, eg bone density, soft tissue 

healing. It could also represent a useful 

tool for reducing adverse events, 

complications and patients’ discomfort

8 studies (5 RCTs) included

338 patients, 614 extractions

Outcome variables:

- Post-op pain

- Complications

- Hard tissue healing

- Soft tissue healing



• Split-mouth study

• L-PRF Vs. CGF

• 45 patients with bilateral extraction

• Pain, socket closure, healing index

• There was no clinically relevant
difference in outcomes between
CGF and L-PRF groups

2020 One of the few clinical
studies comparing 2 APCs



• 74 RCTs included for dimension change, 45 for NBF

• Platelet concentrates resulted the best material for 
promoting new bone formation in studies with 
histomorphometric data 2-4 months after extraction

COI 2022 - NMA



Patients with 

systemic conditions



2015

the results of this review, though based on low-evidence level studies,

suggest that the use of platelet concentrates as an adjunct to oral surgery

procedures may have a beneficial effect for preventing the postsurgical

occurrence or recurrence of BRONJ in patients under bisphosphonate

therapy.

Surgical removal of necrotic bone –

per patient analysis – APC vs ctr



MRONJ prevention & treatment
18 studies included

TREATMENT

PREVENTION

2018



recent studies on PRF,PRP,PRGF /oral field
Authors Country Type of Study

Systemic 

Condition/drug
PRF Result

Conclusion

Shahram Ghanaati 

(2018)
Germany Systematic Review -dentistry, OMFS Favours PRF

Significantly improves bone and soft 

tissue regeneration.

Srinivas B (2018) India Split mouth 
-(Socket Healing)

Favours PRF
Better healing index and increase in 

bone density 

Yuce E (2019) Turkey RCT -alveolar osteitis Favours PRF
Better hard and soft 

tissue healing and in reducing pain.

Sarkar S (2019) India Not Mentioned
Antiplatelet 

Therapy
Favours PRF

Shortens the clotting time

Del Fabbro M (2019) Italy Systematic Review (Socket Healing) Favours PRGF
Bone and soft tissue healing is 

improved

Giudice A (2019) Italy RCT
Antiplatelet 

Therapy
Favours PRF, A-PRF+ Bleeding management is good

Asaka T (2017) Japan RCT Bisphosphonates Favours PRF Useful in MRONJ

Simonpeiri A (2012) South Korea Review
Reconstructive 

Surgery
Favours PRF Positive outcome

Mauceri R (2018) Italy Longitudinal Study BRONJ Favours PRP Positive outcome

Stellar D (2019) Germany InVitro Bisphosphonate Favour PRF and PRP Positive outcome

Cardoso CL (2019) Brazil - Bisphosphonate Favours PRP Positive Outcome

Stellar D (2019) Germany - Bisphosphonate Favours PRF/PRP Positive Outcome

Valente NA (2019) Italy Retrospective MRONJ Favours L-PRF Positive Outcome

Mahajan M (2018) India RCT
Oral Mucosal 

Lesions
Favours PRF Positive Outcome

Pathak H (2015) India Case-series
Oral Mucosal 

Lesions
Favours PRF Positive Outcome

Maluf G (2018) Brazil Case-Series MRONJ Favours L-PRF Positive Outcome

Nørholt SE (2016) Denmark Prospective ONJ Favours PRF Positive Outcome

EL‐Komy MH (2015) Egypt Pilot Study
Pemphigus 

Vulgaris
Favours PRF Accelerates Healing

Asmael HM (2018) Iraq Controlled study Smokers Favours PRF Accelerates Healing



• 99 medically compromised patients
• Diabetes, osteoporosis, rheumatoid arthritis, LES
• 224 dental implants
• 5-year survival = 94.6% 
• Mean MBL change = 0.45mm
• Only transient complications, no adverse effect

2021

Using P-PRP and implants with Ca-modified
surface, outcomes in medically compromised 

patient are comparable to those of healthy ones 



Dermatology

Esthetic medicine

Orthopedics

«musculoskeletal medicine»

Reproductive apparatus

Obstetrics and Gynecology

Difficult ulcers

Ophtalmology



2020



intrauterine administration of PRP, irrespective of study design and study

population, increases the clinical pregnancy rate in women experienced

frozen-thawed ET cycle.

Further prospective, large, and high quality randomized controlled trials

(RCTs) are needed to identify the sub- population that would most benefit

from PRP.

2020



• Assisted reproductive technology (ART) is used 
to enhance pregnancy in infertile women.

• Only RCTs
• Outcomes: Clinical pregnancy rate,
• Implantation rate, biochemical pregnancy rate, 

live birth rate and miscarriage rate

PRP therapies might be an effective 
treatment in cases of poor responsiveness 

to conventional ART.

2023



Platelets concentrates can be helpful for 
patients and clinicians!

However, they are not magic!



Conclusions
• Platelet concentrates represent a useful tool in oral surgery and 

many fields of medicine

• Acceleration of soft tissue closure/wound healing and 
epithelization, which may also protect and promote healing of 
underlying hard tissues

• Better control of post-op symptoms (pain, swelling)

• Help in post-op infection control

• Improved handling of grafts due to adhesive/cohesive properties

• Helpful to promote healing in medically compromised patients

• Unclear if one product is better than others

• The clinical impact of newest protocols needs evidence

• Bureucracy in Italy still needs improvement in order to facilitate 
the use of such valuable tools



THANK YOU FOR YOUR KIND 

ATTENTION !

massimo.delfabbro@unimi.it
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