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The aim of this course is to review the available evidence regarding the efficacy of platelet concentrates in enhancing soft- and hard-tissue healing in
periodontal therapy and establish best protocols for their implementation
in dental practices.
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2. Discuss the effect of platelet concentrates on the different cells involved
in periodontal regeneration.
3. Select the appropriate preparation protocol to achieve good and predictable results with platelet concentrates in periodontal regeneration.
4. Determine which specific cases are appropriate to achieve good and predictable results with platelet concentrates in periodontal regeneration.
5. Discern differences in outcomes between using platelet concentrates
alone or as an adjunct with available biomaterials.
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INTRODUCTION
Periodontitis is a highly prevalent oral disease among US adults; approximately 42%
of individuals in the US over 30 years of
age have destructive periodontitis.1 Periodontitis is caused by initial exposure to
microorganisms and their by-products in
bacterial plaque biofilm, which results in
the progressive destruction of the supporting soft and hard tissues around the teeth
due to the resultant host immuno-inflammatory response.2 The aim of regenerative periodontal therapy is the functional
regrowth of hard and soft tissues of the
periodontium destroyed by the inflammatory disease.3 Periodontal regeneration is
defined histologically as the formation of
new alveolar bone, functionally oriented
periodontal ligament, and cementum at a
previously diseased root surface. Achieving
true periodontal regeneration following traditional regenerative procedures is dependent upon patient and site-related factors,
and, in many cases, complete regeneration
of all destroyed tissue is not predictable
due to the complexity of the wound-healing events and stabilization of the tissues.4
Platelet concentrates (PCs) obtained
from autogenous blood extraction followed by a centrifugation process have
emerged as potential regenerative biomaterials. These PCs include plateletrich plasma (PRP) and platelet-rich fibrin
(PRF).5 Because these tissues are produced
from the patient’s own blood harvested
after venipuncture, the availability and
patient acceptance of PCs has drawn significant interest. These materials generally contain increased concentrations of
the growth factors and cytokines that are
present at physiologic levels in platelets
in vivo. These materials may contain biological scaffolds that can induce release of
such growth factors and cytokines, including platelet-derived growth factor (PDGF),
transforming growth factor- (TGF- ),
bone morphogenetic protein-2 (BMP-2),
vascular endothelial growth factor (VEGF),
and others. Additionally, PCs may act as
carriers for particulate bone materials.6,7
Different techniques, preparation protocols, and centrifugation processes for PCs
have been developed in the last 20 years,
and their usage has become confusing for
DentalAcademyOfCE.com
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clinicians due to the high number of products available.
Periodontitis results in the destruction
of the periodontal apparatus, resulting in
loss of cementum, periodontal ligament,
and alveolar bone. Regenerative therapy
allows the reconstitution of lost components of the periodontal attachment
apparatus and function that was lost due
to periodontal tissue destruction.8 Over
the past decades, several clinical studies
have been focused on the development of
innovative methods and products for the
correction of periodontal defects. Various
biomaterials based on endogenous regenerative technology in addition to autogenous and allogenic bone grafts have been
used for periodontal regeneration,9 but
there is not a single graft or regenerative
material that is considered a gold standard
in the treatment of all periodontal defects.
Over the last 20 years, PCs have been
developed as a potential autologous
regenerative material to enhance tissue
engineering, used alone or as a scaffold for
other graft materials.5 PCs are autologous
blood extracts obtained by centrifugation. First-generation PCs included platelet-rich fibrin plasma and plasma rich in
growth factors (PRGF). These materials
have been used in various medical fields,
but may have some limitations, including complex preparation that requires
anticoagulants that lead to rapid fibrin
polymerization and a resultant weak
fibrin network.6 Second-generation PCs
were introduced in the 2000s by Choukroun and coworkers, and include PRF,
which does not require any anticoagulant
or additives in the preparation, thus making it simpler and less expensive to use.
PRF is a bioactive construct rich in leukocytes that may stimulate stem cells in the
local environment through differentiation
and proliferation.7 Because PRF includes
a fibrin network allowing for extended
release of growth factors and cytokines
during the initial healing phase, it has
been used in oral regenerative procedures
to enhance healing.10,11 As preparations,
properties, and regenerative potential of
PCs differ considerably, it is important
for clinicians to be able to differentiate
between these products and understand

the advantages of introducing platelet
concentrates into their practices.

PERIODONTAL
REGENERATION THERAPY
What is true periodontal regeneration?
Periodontal regeneration is defined histologically as the complete restoration
of the destroyed attachment apparatus,
including formation of new bone, cementum, and functionally oriented periodontal ligament on a previously diseased root
surface,8 in order to improve tooth stability, reduce disease progression, and provide resistance to subsequent periodontal
tissue breakdown.3 Periodontal regeneration requires selective cell repopulation
of the root surface and neighboring areas
to allow for the formation of the required
tissues.12 It is generally thought that pluripotent stem cells within the periodontal ligament give rise to a granulation
tissue with the potential to form new
cementum, periodontal ligament, and
alveolar bone.13
What types of cells participate in
the wound-healing process? Periodontal regeneration is a complex process
that requires highly coordinated molecular and biological orchestration, involving a number of different cell types and
cell-stromal interactions. It occurs as a
result of the ability of cementoblasts,
periodontal ligament cells, and osteoblasts to form a new periodontium. 14
Growth factor molecules are involved in
the regeneration of periodontium. They
act on specific receptors at specific time
periods during wound healing, activating signaling cascades that lead to cell
proliferation, differentiation, and tissue
synthesis.15 Melcher postulated that periodontal healing at root surfaces could
be dependent on the four possible cell
types that predominate the wound site.16
The downgrowth of epithelial cells (E)
results in a long junctional epithelium
attachment. The proliferation of connective tissue (CT) may result in connective
tissue adhesion and root resorption. The
predominance of bone cells (B) as osteoblasts results in root resorption and/
or ankylosis. The ingress of periodontal
ligament (PDL) mesenchymal stem cells
3

D ENTA L

ACA D EM Y

OF

CON TIN U IN G

ED U CATION

and perivascular cells from the bone may
result in true periodontal regeneration.

formation.9,13

REGENERATIVE TECHNIQUES

Platelets are indispensable for hemostasis
and are a source of growth factors. Their
alpha granules contain PDGF, VEGF, insulin-like growth factor (IGF), and TGF- .20,21
Historic and current use in medical
and dental applications: PCs were originally used in transfusion medicine in the
1970s to treat and prevent hemorrhage
due to severe thrombocytopenia.22,23 Subsequently, the first-generation PC, PRP
was used as a fibrin glue that could seal
wounds and stimulate healing, but its use
was limited due to the complexity of preparation and financial considerations.23 In the
1990s and early 2000s, it was recognized
that PCs were a reservoir for growth factors
and might aid in stimulating cell proliferation, matrix remodeling, and angiogenesis.
While widespread use of PCs has been
seen across many disciplines of medicine,
an excellent example of the potential of
PCs to improve postoperative healing is
derived from their use in the treatment
of nonhealing wounds.23,24 Observational
studies have shown a significant improvement in nonresponsive wounds (such as
diabetic ulcers) actively healing due to PRP
therapy.25 Furthermore, the use of PCs for
orthopedic treatment at minimally vascularized sites—such as tendinopathies,
chondropathies, and osteoarthritis—demonstrates their capacity to potentially modulate inflammation and angiogenesis.26
The use of PCs has widely expanded in
the field of dentistry for oral reconstruction procedures. These include extraction
socket preservation, osseous regeneration,
periapical surgery, intrabony defect repair,
furcation defect repair, guided bone regeneration, sinus floor elevation, implant therapy,
and gingival recession. They have also been
used to treat osteonecrosis of the jaw.25,26

Myriad techniques have been successfully
employed to achieve periodontal regeneration. Some of the most used techniques
include guided tissue regeneration (GTR),
bone-replacement grafts, and biologically
active regenerative materials.17 Bone grafts
are often used alone or in conjunction with
GTR as they act as a space maintainer
and a scaffold, providing a framework for
migration of cell types required for regeneration. Bone substitutes include autografts
( from the same patient), allografts ( from
another individual of the same species),
xenografts ( from a source of a different
species), or alloplastic materials ( from an
inert synthetic source).18
GTR allows for the exclusion of epithelial cell downgrowth, prioritizing repopulation of the defect with mesenchymal
stem cells from the periodontal ligament.
This is achieved through the use of barrier
membranes for cell occlusion to exclude
epithelial cells that proliferate at a faster
rate than mesenchymal cells. Specifically,
membranes allow for the differentiation
and proliferation of periodontal ligament
stem cells and their subsequent migration
and repopulation of the various cell types
into the defect and subsequent regeneration of lost tissue types.19
Growth factors—i.e., biomimetic materials—may be used as adjunctive means to
achieve regeneration. Some growth factors
used in periodontal regeneration include:
recombinant platelet-derived growth factor-BB (rhPDGF-BB), bone morphogenetic
proteins (recombinant bone morphogenetic protein-2 [rhBMP-2] and BMP-7),
enamel matrix derivatives (EMD), fibroblast growth factor 2 (FGF-2), and PCs.9
PCs differ from individual growth factors
used in regeneration in that they contain
numerous physiologic growth factors that
are normally present during wound healing and superphysiologic concentrations.
These growth factors bind to specific
receptors on the cell surface to activate
transcription factors that enhance cell
growth, migration, and differentiation, as
well as stimulation of new blood vessel
4
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to treat patients with thrombocytopenia.27
Subsequently, PRP has been used in various medical fields and for oral surgical
applications.28 Additionally, the interest
in the application of PRP in dermatology
for tissue regeneration and wound healing has increased.29 PRP contains a high
concentration of platelets but a minimal amount of natural fibrinogen. The
granules within PRP release growth factors
for approximately three to five days of
platelet activation, which sustain their
stimulation of the proliferative phase for
seven days after release.23
Harvest technique: Venous blood is
drawn from the patient, and sodium citrate
dextrose is added as an anticoagulant to
avoid platelet activation and degranulation. The tube is first spun in a centrifuge at
a lower speed (soft spin), resulting in three
distinct layers. From bottom to top, these
layers include: 1) red blood corpuscle layer
constituting 55% of total volume; 2) buffy
coat or PRP, which contains platelet concentration and constitutes 5% of volume;
and 3) the acellular plasma layer designated platelet-poor plasma (PPP), resulting
in the remaining 40% of volume and made
up mainly of fibrinogen. The top two layers are then transferred to a tube without
anticoagulant, and a second centrifugation
is performed at higher speed (hard spin),
1st Centrifugation
3 distinct
layers obtained

2nd Centrifugation
Platelet concentration
at the bottom

FIRST GENERATION OF
PLATELET CONCENTRATES: PRP
What is PRP? PRP is a biological product
defined as a portion of the plasma fraction of autologous blood with a platelet
concentration above the baseline that was
created by hematologists in the 1970s. It
was initially used as a transfusion product

Acellular
plasma (PPP)

PRP

Red blood
corpuscles

FIGURE 1: Platelet-rich plasma preparation
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obtaining three layers ( figure 1).
The PRP layer is then extracted and
mixed with bovine thrombin and calcium
chloride at the time of application. The
addition of thrombin results in polymerization and then a fibrin matrix with hemostatic and adhesive properties.6
Advantages of PRP: PRP brings cytokines and growth factors to the treated
site. It enhances osteoprogenitor cells in
the host and bone graft and may mitigate
inflammation and facilitate early tissue
healing. It is highly biocompatible, with
no risk of transmissible disease due to its
being autologous.
Limitations of PRP: PRP has a complicated preparation process that requires
anticoagulants or additives that lead to
rapid fibrin polymerization and a resultant
weak fibrin network and limited length of
growth factor activation.

SECOND GENERATION OF
PLATELET CONCENTRATES: PRF
What is PRF? PRF is an autogenous material that was first developed in France by
Choukroun and coworkers in 2001 for specific use in oral and maxillofacial surgery.
It has been shown to accelerate soft- and
hard-tissue healing in intraoral applications.6 Its advantages over PRP are ease of
preparation/application, minimal expense,
and lack of biochemical modification—
i.e., bovine thrombin or anticoagulant is
not required in preparation.6 PRF is also
called leukocyte- and platelet-rich fibrin
(L-PRF) due to the high number of leukocytes found in this biomaterial.
Harvest technique: The PRF protocol is
simplified and requires fewer exogenous
materials when compared to preparation
of PRP. Briefly, a blood sample is taken without anticoagulant in 10 ml tubes, which are
immediately centrifuged at 2,700–3,000
rpm for 12–15 minutes.
The absence of anticoagulant results
in the activation in a few minutes of most
platelets within the blood sample in contact with the tube walls, and the release of
the factors responsible for coagulation cascades. Fibrinogen is initially concentrated
in the upper portion of the tube before the
circulating thrombin transforms it into
fibrin. A fibrin clot is then obtained in the
DentalAcademyOfCE.com
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Acellular
plasma (PPP)

Fibrin
Clot

Red blood
corpuscles

FIGURE 2: Platelet-rich fibrin resultant

FIGURE 3: Platelet-rich fibrin membrane

middle of the tube, just between the red corpuscles at the bottom and acellular plasma
at the top ( figure 2). This clot contains stabilized healing and immunity-promoting
factors that are present in the initial blood
harvest.6 It can be used as a clot or after
compression as a membrane ( figure 3).
Advantages of PRF: PRF results from
a natural and progressive polymerization occurring during the centrifugation
process and does not require any anticoagulant/additive in the preparation, making it simpler and less expensive to use
than first-generation PCs. The increased
incorporation of circulating leukocytes
and cytokines that may stimulate stem

cells’ differentiation and proliferation into
the fibrin matrix provides a better structural integrity and has a positive effect in
accelerating the healing process.7 Its natural fibrin architecture may result in slow
release of growth factors and matrix glycoproteins (e.g., thrombospondin, fibronectin, vitronectin) for seven or more days.20
PRF can be used as a clot or formed as a
membrane capable of covering and protecting the wound site, as well as to entrap
active molecules and cells.20
Limitations of PRF: Reported limitations
of PRF include low quantity and a required
immediate use after preparation, because it
can lose the structural integrity by shrinkage

TABLE 1: ADVANTAGES AND LIMITATIONS OF PRP AND PRF
PRP advantages

PRF advantages

• Promotes cytokines and growth
factors at site of surgery
• Autologous retrieval, promotes
angiogenesis and quicker
wound healing
• Multiple commercially available
PRP concentrating systems
• Relatively less expensive than
other biomaterials

• Low cost, quick preparation
process (<15 minutes),
easy handling
• No need for bovine thrombin and
anticoagulants, has fibrin matrix
• Promotes favorable healing due to
slow polymerization
• Aids in hemostasis, supportive
effect to immune system due to
containment of leukocytes
• Gradual release of growth factors

PRP limitations
• Potential for infection transmission/allergic reaction due to use of
bovine thrombin/calcium chloride
• Requires preparation time (>30
minutes) with multiple steps
• Rapid release of growth factors
rather than gradual release

PRF limitations
• Amount available can be low due
to autologous blood
• Speed in handling is critical
after collection to avoid premature clotting

5
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due to dehydration.30 The leukocytes that
are present may adversely alter its biologic
properties, and bacterial contamination
occurs on storage.7
Table 1 summarizes the advantages and
limitations for clinical use of each of these
classes of PCs.
Clinical indications of PCs in oral and
maxillofacial surgery: PCs have been
widely used in the dental surgical practice.
PRP demonstrated significant increases in
bone regeneration in a clinical experiment
by Marx et al. in 1998.18 Since then, many
clinical studies have been conducted to
reveal the effects of PRP and PRF on tissue
regeneration in the oral and maxillofacial
regions. The indications of PRF are numerous, including, for example, improvement
in soft-tissue healing31 and bone graft protection and remodeling.32 It has shown
promising results when used during a
ridge-preservation procedure after tooth
extraction, soft-tissue grafting, sinus augmentation and ridge augmentation prior
to dental implants, as a membrane protection, or in combination with other biomaterials in stimulating tissue regeneration.33

REVIEW OF PCS IN
PERIODONTAL REGENERATION
PCs have been used in various surgical
procedures and showed promising results.
Because of the potential of improvement
in soft- and hard-tissue healing, PCs
were also used for the treatment of periodontal defects.
PCs—cellular-level effects for regeneration: Growth factors released by PCs play
an important role in wound healing.20,24 The
main growth factors released are: PDGF,
TGF- , VEGF, epithelial growth factor (EGF),
insulin-like growth factor (IGF-1), and basic
fibroblast growth factor (bFGF), as well as
blood proteins known to act as cell adhesion molecules for osteoconduction (e.g.,
fibrin, fibronectin, vitronectin).20,21 The
results of in vitro studies on the effects of
PCs are controversial, demonstrating equivocal effects of PCs on the proliferation and
differentiation of fibroblasts34 and osteoblasts.35,36 More recently, osteoprotegerin
(OPG), which inhibits osteoclast formation, was found to be upregulated by PRF
in vitro, and alkaline phosphatase (ALP)
6
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expression was elevated in the presence of
PRF. These findings may indicate that PRF
could contribute to the differentiation of
PDL fibroblasts into osteoblasts.27 PRF has
also been shown to increase PDL cell, gingival fibroblast, and osteoblast proliferation.28
PCs may have antimicrobial properties: PRP
and PRF were shown to inhibit the bacterial growth of P. gingivalis and A. actinomycetemcomitans for more than 24 hours in
vitro.37 Preliminary research suggests that
PRP may suppress long-term expression of
pro-inflammatory cytokines and therefore
limit chronic inflammation.38
Efficacy of PRP versus PRF: First-generation PCs (introduced in the 1970s) have
been used for a longer period of time than
the second-generation PCs (introduced in
2001), thus more research was performed
on first-generation PCs.
PRP is considered more expensive, timeconsuming, and harder to manipulate
than L-PRF, and the dense fibrin network
in L-PRF provides a resistant matrix with
increased biomechanical properties30 that
enables L-PRF to be used as a sole material
in periodontal regeneration, whereas PRP
can be used only as a surgical adjuvant.
Moreover, the platelet count in L-PRF is
significantly higher than the one in PRP, and a
high number of platelets in PRP can have an
inhibitory effect on cell growth and a cytotoxic effect, whereas there was no reported
cytotoxicity of PRF in in vitro studies.39,40
Finally, growth factor availability is different between first- and second-generation PCs. PRP will release multiple growth
factors for seven days (with the majority
of the release on the first day), while PRF
will release growth factors for 21 days (with
the peak at the seventh day).23 It should
be noted that differences have also been
seen between the qualities of platelet concentrates dependent upon preparation
techniques. The importance of utilizing
a calibrated centrifuge and following protocols for the individual PC material chosen is critical to achieving optimal results
and outcomes.41
Further studies should focus on the
biological and clinical effects of secondgeneration PCs, but available literature
suggests that L-PRF might provide some
advantages over PRP.

TREATMENT OF INTRABONY DEFECTS
PC alone versus PC as an adjunct to traditional regenerative procedures: Multiple
studies evaluated and compared the clinical
outcomes of PCs alone or as an adjunct to
traditional regenerative procedures.5 L-PRF
and PRP alone have been compared to openflap debridement (OFD). L-PRF and PRP
both demonstrated statistically significant
reduction in probing depth, clinical attachment level (CAL) gain, and radiographic
bone fill when compared to OFD.5,42 When
combined with other grafting materials,
PRP and L-PRF demonstrated improved
CAL gain, probing depth (PD) reduction,
and radiographic bone fill.5,33 However,
when PCs were used as adjunctive biomaterials with GTR and bone replacement
grafting, L-PRF demonstrated additional
benefit whereas PRP did not.5 It should
be noted that enamel matrix derivatives
(EMD) were shown to be superior to L-PRF
with regard to radiographic defect resolution.43 A recent systematic review concluded
that PCs can be beneficial as an adjunct to
treatment of intrabony defects except when
GTR or EMD are performed; however, site,
patient, and PC characteristics may influence outcomes.44

TREATMENT OF FURCATION DEFECTS
PC alone versus PC as adjunct to traditional regenerative procedures: A limited
number of studies have evaluated the clinical advantage of using PCs for the treatment of furcation defects.
PRP and L-PRF alone have been compared
to OFD for the treatment of class II furcations. Both showed a small but significant
improvement in horizontal CAL gain, vertical CAL gain, and PD reduction compared to
OFD alone, but the gingival margin did not
show any improvement with the use of PCs.45
When combined with bone grafting
materials, PRP and L-PRF demonstrated
a significant improvement only in the horizontal CAL. However, a slight improvement
of the vertical CAL was detecte, and no
changes in PD were found.46

PC USE IN SINUS GRAFTING
Various grafting materials have been successful in sinus augmentation. Histologic
studies demonstrating new bone formation
DentalAcademyOfCE.com
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after initial healing and bone-to-implant
contact have demonstrated improved outcomes when adjunctive PCs are used in
combination with bone allografts.47,48

PC USE IN LATERAL RIDGE
AUGMENTATION AND SOCKET
GRAFTING/RIDGE PRESERVATION
PCs have been used to augment soft- and
hard-tissue healing during lateral ridge
augmentation and ridge preservation after
tooth extraction.49,50 The use of autologous PCs has demonstrated improved
volumetric bone fill when compared
to natural healing in extraction sockets
after tooth extraction.49 Furthermore,
the adjunctive use of PCs has demonstrated improved early healing compared
to graft alone in both socket healing and
for lateral ridge augmentation.51,52 Of particular interest, an emerging technique
utilizing an L-PRF block technique with
particulated L-PRF-derived membrane
has demonstrated significant volumetric gain with minimal resorption rates.53,54
Lastly, patient-reported postoperative outcomes demonstrate a patient preference
for adjunctive PC use, indicating a role in
initial postoperative healing.49,55

ACA D EM Y

OF

CON TIN U IN G

ED U CATION

Periodontol 2000. 2012;58(1):37-68.
doi:10.1111/j.1600-0757.2011.00415.x
3. Goker F, Larsson L, Del Fabbro M, Asa’ad F.

There has been an increasing interest in
the use and benefits of PCs in the last few
years. They have been shown to improve
the clinical and radiographic outcomes of
regenerative therapy as sole materials or
in combination with bone grafting materials, but there were no discernable benefits when used with GTR or compared
to EMD. Moreover, postsurgical discomfort was reported to decrease with the use
of PCs. Standardization of the protocol
is needed to obtain optimal results, and
long-term studies are needed to validate
specific treatment options.

REFERENCES
1. Eke PI, Thornton-Evans GO, Wei L, Borgnakke

doi:10.1902/jop.2001.72.2.215
13. Tonetti MS, Pini-Prato G, Cortellini P. Periodontal

Gene delivery therapeutics in the treatment

regeneration of human intrabony defects.

of periodontitis and peri-implantitis: a state of

IV. Determinants of healing response. J

the art review. Int J Mol Sci. 2019;20(14):3551.

Periodontol. 1993;64(10):934-940. doi:10.1902/

doi:10.3390/ijms20143551
4. Reynolds MA, Kao RT, Nares S, et al. Periodontal
regeneration — intrabony defects: practical
applications from the AAP Regeneration
Workshop. Clin Adv Periodontics. 2015;5(1):2129. doi:10.1902/cap.2015.140062
5. Castro AB, Meschi N, Temmerman A, et al.
Regenerative potential of leucocyte- and
platelet-rich fibrin. Part A: intra-bony defects,

jop.1993.64.10.934
14. McCulloch CA. Basic considerations in
periodontal wound healing to achieve
regeneration. Periodontol 2000. 1993;1(1):16-25.
15. Elangovan S, Karimbux N. Review paper: DNA
delivery strategies to promote periodontal
regeneration. J Biomater Appl. 2010;25(1):3-18.
doi:10.1177/0885328210366490
16. Melcher AH. On the repair potential

furcation defects and periodontal plastic

of periodontal tissues. J Periodontol.

surgery. A systematic review and meta-analysis.

1976;47(5):256-260. doi:10.1902/

J Clin Periodontol. 2017;44(1):67-82. doi:10.1111/
jcpe.12643
6. Dohan DM, Choukroun J, Diss A, et al. Plateletrich fibrin (PRF): a second-generation platelet
concentrate. Part I: technological concepts and
evolution. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2006;101(3):e37-44.
7. Dohan DM, Choukroun J, Diss A, et al. Platelet-

jop.1976.47.5.256
17. Wang HL, Greenwell H, Fiorellini J, et al.
Periodontal regeneration. J Periodontol.
2005;76(9):1601-1622. doi:10.1902/
jop.2005.76.9.1601
18. Marx RE, Carlson ER, Eichstaedt RM, Schimmele
SR, Strauss JE, Georgeff KR. Platelet-rich
plasma: growth factor enhancement for bone

rich fibrin (PRF): a second-generation platelet

grafts. Oral Surg Oral Med Oral Pathol Oral

concentrate. Part II: platelet-related biologic

Radiol Endod. 1998;85(6):638-646. doi:10.1016/

features. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2006;101(3):e45-e50.
doi:10.1016/j.tripleo.2005.07.009

CONCLUSION

a review. J Periodontol. 2001;72(2):215-229.

8. Bowers GM, Schallhorn RG, Mellonig JT.
Histologic evaluation of new attachment in
human intrabony defects. A literature review. J

s1079-2104(98)90029-4
19. Cochran DL, Wozney JM. Biological mediators
for periodontal regeneration. Periodontol 2000.
1999;19(1):40-58. doi:10.1111/j.1600-0757.1999.
tb00146.x
20. Ehrenfest DMD, de Peppo GM, Doglioli P,

Periodontol. 1982;53(8):509-514. doi:10.1902/

Sammartino G. Slow release of growth factors

jop.1982.53.8.509

and thrombospondin-1 in Choukroun’s

9. Bartold PM, McCulloch CA, Narayanan

platelet-rich fibrin (PRF): a gold standard to

AS, Pitaru S. Tissue engineering: a new

achieve for all surgical platelet concentrates

paradigm for periodontal regeneration

technologies. Growth Factors. 2009;27(1):63-69.

based on molecular and cell biology.
Periodontol 2000. 2000;24(1):253-269.
doi:10.1034/j.1600-0757.2000.2240113.x
10. Castro AB, Meschi N, Temmerman A, et al.
Regenerative potential of leucocyte- and
platelet-rich fibrin. Part B: sinus floor elevation,
alveolar ridge preservation and implant

doi:10.1080/08977190802636713
21. Nikolidakis D, Jansen JA. The biology of
platelet-rich plasma and its application in
oral surgery: literature review. Tissue Eng Part
B Rev. 2008;14(3):249-258. doi:10.1089/ten.
teb.2008.0062
22. Alves R, Grimalt R. A review of platelet-rich

therapy. A systematic review. J Clin Periodontol.

plasma: history, biology, mechanism of action,

2017;44(2):225-234. doi:10.1111/jcpe.12658

and classification. Skin Appendage Disord.

11. Ghanaati S, Herrera-Vizcaino C, Al-Maawi S,

2018;4(1):18-24. doi:10.1159/000477353
23. Ehrenfest DMD, Rasmusson L, Albrektsson

WS, Dye BA, Genco RJ. Periodontitis in US adults:

et al. Fifteen years of platelet rich fibrin in

national health and nutrition examination survey

dentistry and oromaxillofacial surgery: how

T. Classification of platelet concentrates:

2009–2014. J Am Dent Assoc. 2018;149(7):576-

high is the level of scientific evidence? J Oral

from pure platelet-rich plasma (P-PRP) to

588.e6. doi:10.1016/j.adaj.2018.04.023

Implantol. 2018;44(6):471-492. doi:10.1563/

leucocyte- and platelet-rich fibrin (L-PRF). Trends

aaid-joi-D-17-00179

Biotechnol. 2009;27(3):158-167. doi:10.1016/j.

2. Laine ML, Crielaard W, Loos BG.
Genetic susceptibility to periodontitis.

DentalAcademyOfCE.com

12. Bunyaratavej P, Wang HL. Collagen membranes:

tibtech.2008.11.009

7

D ENTA L

24. Miron RJ, Zucchelli G, Pikos MA, et al.

ACA D EM Y

OF

CON TIN U IN G

ED U CATION

of human dermal fibroblasts in vitro. Acta

43. Gupta SJ, Jhingran R, Gupta V, Bains VK, Madan

Use of platelet-rich fibrin in regenerative

Dermatovenerol Alp Pannonica Adriat.

R, Rizvi I. Efficacy of platelet-rich fibrin vs.

dentistry: a systematic review. Clin Oral

2007;16(3):105-110.

enamel matrix derivative in the treatment of

Investig. 2017;21(6):1913-1927. doi:10.1007/
s00784-017-2133-z
25. Feigin K, Shope B. Use of platelet-rich plasma
and platelet-rich fibrin in dentistry and oral
surgery: introduction and review of the
literature. J Vet Dent. 2019;36(2):109-123.
doi:10.1177/0898756419876057
26. Andia I, Rubio-Azpeitia E, Martin JI, Abate M.

35. Uggeri J, Belletti S, Guizzardi S, et al. Dosedependent effects of platelet gel releasate on
activities of human osteoblasts. J Periodontol.
2007;78(10):1985-1991. doi:10.1902/
jop.2007.070116
36. Cenni E, Ciapetti G, Pagani S, Perut F,
Giunti A, Baldini N. Effects of activated
platelet concentrates on human primary

periodontal intrabony defects: a clinical and cone
beam computed tomography study. J Int Acad
Periodontol. 2014;16(3):86-96.
44. Del Fabbro M, Karanxha L, Panda S, et al.
Autologous platelet concentrates for treating
periodontal infrabony defects. Cochrane
Database Syst Rev. 2018;11(11):CD011423.
doi:10.1002/14651858.CD011423.pub2
45. Troiano G, Laino L, Dioguardi M, Giannatempo G,

Current concepts and translational uses of

cultures of fibroblasts and osteoblasts. J

platelet rich plasma biotechnology. In: Ekinci D,

Periodontol. 2005;76(3):323-328. doi:10.1902/

Muzio LL, Russo LL. Mandibular class II furcation

ed. InTech. April 15, 2015. doi:10.5772/59954

jop.2005.76.3.323

defect treatment: effects of the addition of

27. Chang YC, Zhao JH. Effects of platelet-rich fibrin

37. Yang LC, Hu SW, Yan M, Yang JJ, Tsou SH, Lin YY.

platelet concentrates to open flap: a systematic

on human periodontal ligament fibroblasts

Antimicrobial activity of platelet-rich plasma and

review and meta-analysis of randomized clinical

and application for periodontal infrabony

other plasma preparations against periodontal

trials. J Periodontol. 2016;87(9):1030-1038.

defects. Aust Dent J. 2011;56(4):365-371.

pathogens. J Periodontol. 2015;86(2):310-318.

doi:10.1111/j.1834-7819.2011.01362.x

doi:10.1902/jop.2014.140373

28. Tsai CH, Shen SY, Zhao JH, Chang YC. Platelet-

38. El-Sharkawy H, Kantarci A, Deady J, et al.

doi:10.1902/jop.2016.160058
46. Panda S, Karanxha L, Goker F, et al. Autologous
platelet concentrates in treatment of furcation

rich fibrin modulates cell proliferation of human

Platelet-rich plasma: growth factors and pro-

defects—a systematic review and meta-analysis.

periodontally related cells in vitro. J Dent Sci.

and anti-inflammatory properties. J Periodontol.

Int J Mol Sci. 2019;20(6):1347. doi:10.3390/

2009;4(3):130-135.

2007;78(4):661-669. doi:10.1902/jop.2007.060302

29. Li ZJ, Choi HI, Choi DK, et al. Autologous

39. Choi BH, Zhu SJ, Kim BY, Huh JY, Lee SH, Jung JH.

ijms20061347
47. Zhang Y, Tangl S, Huber CD, Lin Y, Qiu L, Rausch-

platelet-rich plasma: a potential therapeutic

Effect of platelet-rich plasma (PRP) concentration

Fan X. Effects of Choukroun’s platelet-rich

tool for promoting hair growth. Dermatol

on the viability and proliferation of alveolar

fibrin on bone regeneration in combination

Surg. 2012;38(7 Pt 1):1040-1046.

bone cells: an in vitro study. Int J Oral Maxillofac

with deproteinized bovine bone mineral in

doi:10.1111/j.1524-4725.2012.02394.x

Surg. 2005;34(4):420-424. doi:10.1016/j.

maxillary sinus augmentation: a histological and

ijom.2004.10.018

histomorphometric study. J Craniomaxillofac

30. Khorshidi H, Raoofi S, Bagheri R, Banihashemi
H. Comparison of the mechanical properties

40. Ehrenfest DMD, Diss A, Odin G, Doglioli P,

of early leukocyte- and platelet-rich fibrin

Hippolyte MP, Charrier JB. In vitro effects of

versus PRGF/Endoret membranes. Int J Dent.

Choukroun’s PRF (platelet-rich fibrin) on human

2016;2016:1849207. doi:10.1155/2016/1849207

Surg. 2012;40(4):321-328. doi:10.1016/j.
jcms.2011.04.020
48. Ali S, Bakry SA, Abd-Elhakam H. Platelet-rich fibrin

gingival fibroblasts, dermal prekeratinocytes,

in maxillary sinus augmentation: a systematic

31. Choukroun J, Diss A, Simonpieri A, et al. Platelet-

preadipocytes, and maxillofacial osteoblasts

review. J Oral Implantol. 2015;41(6):746-753.

rich fibrin (PRF): a second-generation platelet

in primary cultures. Oral Surg Oral Med Oral

concentrate. Part IV: clinical effects on tissue

Pathol Oral Radiol Endod. 2009;108(3):341-352.

healing. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2006;101(3):e56-e60. doi:10.1016/j.
tripleo.2005.07.011
32. Simonpieri A, Del Corso M, Sammartino G,

use of leukocyte and platelet-rich fibrin in socket
management and ridge preservation: a split-

impact of the centrifuge characteristics

mouth, randomized, controlled clinical trial. J Clin

and centrifugation protocols on the cells,

Periodontol. 2016;43(11):990-999. doi:10.1111/
jcpe.12612

Ehrenfest DMD. The relevance of Choukroun’s

growth factors and fibrin architecture of a

platelet-rich fibrin and metronidazole during

Leukocyte- and Platelet-Rich Fibrin (L-PRF)

50. Choukroun J, Diss A, Simonpieri A, et al. Platelet-

complex maxillary rehabilitations using bone

clot and membrane. Part 2: macroscropic,

rich fibrin (PRF): a second-generation platelet

allograft. Part II: implant surgery, prosthodontics,

photonic microscopy and Scanning Electron

concentrate. Part V: Histologic evaluations of PRF

and survival. Implant Dent. 2009;18(3):220-229.

Microscopy analysis of 4 kinds of L-PRF clots

effects on bone allograft maturation in sinus lift. J

doi:10.1097/ID.0b013e31819b5e3f

and membranes. POSEIDO J. 2014;2(2):141-154.

33. Panda S, Doraiswamy J, Malaiappan S, Varghese

42. Pradeep AR, Rao NS, Agarwal E, Bajaj P,

Oral Maxillofac Surg. 2006;101(3):299-303.
51. Clark D, Rajendran Y, Paydar S, et al. Advanced

SS, Del Fabbro M. Additive effect of autologous

Kumari M, Naik SB. Comparative evaluation

platelet-rich fibrin and freeze-dried bone allograft

platelet concentrates in treatment of intrabony

of autologous platelet-rich fibrin and platelet-

for ridge preservation: a randomized controlled

defects: a systematic review and meta-analysis.

rich plasma in the treatment of 3-wall

clinical trial. J Periodontol. 2018;89(4):379-387.

J Investig Clin Dent. 2016;7(1):13-26. doi:10.1111/

intrabony defects in chronic periodontitis:

jicd.12117
34. Krasna M, Domanović D, Tomsic A, Svajger U,
Jeras M. Platelet gel stimulates proliferation

8

doi:10.1016/j.tripleo.2009.04.020
41. Pinto NR, Pereda A, Jiménez P, et al. The

doi:10.1563/aaid-joi-D-14-00167
49. Temmerman A, Vandessel J, Castro A, et al. The

a randomized controlled clinical trial. J

doi:10.1002/JPER.17-0466
52. Dragonas P, Katsaros T, Avila-Ortiz G, Chambrone

Periodontol. 2012;83(12):1499-1507. doi:10.1902/

L, Schiavo JH, Palaiologou A. Effects of leukocyte-

jop.2012.110705

platelet-rich fibrin (L-PRF) in different intraoral

DentalAcademyOfCE.com

D ENTA L

bone grafting procedures: a systematic review.
Int J Oral Maxillofac Surg. 2019;48(2):250-262.
doi:10.1016/j.ijom.2018.06.003
53. Cortellini S, Castro A, Temmerman A, et al. L-PRF
block for horizontal bone augmentation, clinical
results, and histology–a prospective case series.
Clin Oral Implants Res. 2018;29(Suppl 17):60.
doi:10.1111/clr.17_13356
54. Cortellini S, Castro AB, Temmerman A, et al.
Leukocyte- and platelet-rich fibrin block for bone
augmentation procedure: a proof-of-concept
study. J Clin Periodontol. 2018;45(5):624-634.
doi:10.1111/jcpe.12877
55. Gurler G, Delilbasi C. Effects of leukocyte-platelet
rich fibrin on postoperative complications
of direct sinus lifting. Minerva Stomatol.
2016;65(4):207-212.

JENNIFER H. DOOBROW,
DMD, FACD, FICD, is a
board-certified periodontist and
owner and CEO of Periodontal
and Implant Associates, Inc.,
located in Cullman, Alabama.
She earned her DMD at the
Medical University of South

ACA D EM Y

OF

CON TIN U IN G

ED U CATION

Carolina and received her certification in
periodontics from the University of Alabama (UAB)
at Birmingham. She serves as a faculty member for
the Pikos Institute, chair of the Alabama Dental
Association Council on Budget and Auditing, and is
a UAB Alumni Executive Council district
representative. Dr. Doobrow is the secretarytreasurer for the Southern Academy of
Periodontology and sits on several committees for
the American Academy of Periodontology. She
holds past-president positions in the Alabama
Society of Periodontists and the Wilson Chenault
Dental Study Club, and she is a director for a Seattle
Study Club located in Cullman, Alabama. In 2012, Dr.
Doobrow was recognized as one of the University
of Georgia’s prestigious 40 Under 40. Most recently,
she was selected as one of the Top 10 Young
Educators in America for 2017 by the Seattle Study
Club and was inducted as a fellow of the
International College of Dentists, as well as a fellow
of the American College of Dentists. She was also
awarded the MUSC School of Dentistry Young
Alumnus Award, the UAB School of Dentistry
Outstanding Young Alumnus Award, and was
featured on Lifetime Network’s The Balancing Act,
as well as on the Dentistry Uncensored podcast.
She has authored numerous publications and
lectures extensively throughout the United States
on dental implants and periodontal regenerative
therapies.

MARIA L. GEISINGER,
DDS, MS, is a professor and
director of advanced education
in periodontology in the
Department of Periodontology
in the University of Alabama at
Birmingham (UAB) School of
Dentistry. Dr. Geisinger received
her BS in biology from Duke University, her DDS
from Columbia University School of Dental
Medicine, and her MS and certificate in
periodontology and implantology from the
University of Texas Health Science Center at San
Antonio. Dr. Geisinger is a diplomate in the
American Board of Periodontology. She has served
as the president of the American Academy of
Periodontology Foundation and on multiple
national and regional organized dentistry
committees. She currently serves as chair of the
American Dental Association’s Council on
Scientific Affairs and as a member of the American
Academy of Periodontology’s Board of Trustees.
She has authored more than 45 peer-reviewed
publications,and her research interests include
periodontal and systemic disease interaction,
implant dentistry in the periodontally
compromised dentition, and novel treatment
strategies for oral soft- and hard-tissue growth.
She lectures nationally and internationally on
topics in periodontology and oral health care.

QUICK ACCES S CO DE

ONLINE COMPLETION

21007

Take this test online for immediate credit. Visit dentalacademyofce.com and sign in. If you have not previously purchased the course, select it from the “Online Courses” listings
and complete your purchase. The exam will then be added to your “Archives” page, where a “Take Exam” link will be provided. Click on this link, complete all questions, and submit your
answers. An immediate grade report will be generated. If you receive a score of 70% or higher, your verification form will be provided immediately for viewing and printing. View and print
forms at any time by visiting the site and returning to your “Archives.”

QUESTIONS
1. True periodontal regeneration
is defined histologically as the
complete restoration of the
destroyed attachment apparatus,
including formation of the
following tissues on a previously
diseased root surface, except:
A. Alveolar bone
B. Dentin
C. Cementum
D. Periodontal ligament

2. Regenerative techniques used in
periodontal defects include:
A. Guided tissue regeneration (GTR)
B. Biologically active materials
C. Bone graft replacement + GTR
D. All of the above
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3. All of the following are true about
platelet concentrates (PCs), except:
A. PCs are obtained from
autogenous blood extraction.
B. PCs may contain biological scaffolds that
can induce release of such growth factors.
C. PCs include large amounts of all blood
components, including red blood cells.
D. PC preparation requires
venipuncture and centrifugation.

4. Which of the following are growth
factors that are released by PCs?
A. Platelet-derived growth factor (PDGF)
B. Transforming growth factor- (TGF- )
C. Vascular endothelial growth
factor (VEGF), and others
D. All of the above

5. Which of the following is in the first
generation of platelet concentrates?
A. FGF
B. PRP

C. PRR
D. PRF

6. Platelet-rich plasma (PRP)
requires approximately how
much time for preparation?
A. 5 minutes
B. 15 minutes

C. 30 minutes
D. 60 minutes

7. The second generation of platelet
concentrates was described by:
A. Marx in 1980
B. Choukroun in 2001
C. Dohan in 2010
D. Melcher in 1976
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QUESTIONS

8. All of the following are true about
platelet-rich fibrin (PRF) except:
A. PRF is rich in leukocytes.
B. PRF membranes demonstrate
cell-occlusive properties.
C. PRF may stimulate stem cells in
the local environment through
differentiation and proliferation.
D. PRF includes a fibrin network
allowing for extended release of
growth factors and cytokines.

9. Which platelet concentrate
requires anticoagulant or
additives in the preparation?
A. PRF
B. PPP

C. PRP
D. FGF

10. Platelet-rich plasma requires
transfer of which layers of the
initial centrifugation product to
an anticoagulant-free tube?
A. Red blood corpuscle layer
B. Buffy coat
C. Acellular plasma layer
D. B and C

11. How many centrifugation cycles
are needed to prepare PRF?
A. Two
B. One

C. Three
D. None

12. After centrifugation of PRF, the
absence of anticoagulant results in:
A. Activation of platelets in
contact with the tube walls
B. Release of the factors responsible
for coagulation cascades
C. Fibrin clot formation in the
central portion of the tube
D. All of the above
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13. All of the following are noted
advantages of PRF except:
A. Increased incorporation of
cytokines, leukocytes, and stem
cells in the fibrin matrix
B. Slower release of growth factors
C. Can be stored and used for several days
D. May improve soft-tissue healing

14. PRF is noted to have all of the
following characteristics except:
A. Low cost and relatively quick
(<15 minutes) preparation
B. Promotes a rapid release
of growth factors
C. Preparation does not use
thrombin or anticoagulants
D. Relatively slow polymerization

15. The limitations of PRF include:
A. Low quantity of material produced
B. Bacterial contamination can
occur during storage
C. Dehydration may affect structural
integrity and cause shrinkage
D. All of the above

16. In vitro studies demonstrate that
PCs decrease proliferation and
differentiation of fibroblasts. PRF
has demonstrated upregulation
of osteoprotegerin (OPG) and
alkaline phosphatase expression.
A. Both statements are true.
B. The first statement is true;
the second statement is false.
C. The first statement is false;
the second statement is true.
D. Both statements are false.

17. Evidence of antimicrobial
properties of PCs includes:
A. PRP and PRF inhibit bacterial growth
of Pg and Aa for >24 hours in vitro.
B. PRP has demonstrated
virucidal properties.
C. PRF reduces the adhesion and
reproduction of T. denticola in vivo.
D. All of the above

18. Which value was not found to be
improved with the usage of platelet
concentrates in the treatment of
furcation defects as a sole material?
A. Horizontal CAL
B. Vertical CAL
C. PD
D. Gingival margin position

19. When comparing PRP and PRF,
all of the following are differences
between these PCs except:
A. PRP is more expensive and timeconsuming to prepare.
B. PRP has a higher platelet count than PRF.
C. PRF provides a resistant matrix with
increased biomechanical properties.
D. PRF may be used as a sole material
in periodontal regeneration.

20. PRP will release growth factors for
___ days, with the majority of the
release occurring on the first day.
A. 3
B. 5

C. 7
D. 10

21. PRF releases growth factors over
___ days with the peak at day ___.
A. 21, 7
B. 30, 10

C. 45, 21
D. 100, 25
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QUESTIONS

22. At intrabony defects,
when compared to openflap debridement:
A. PRF and PRP demonstrated
a reduction in CAL.
B. PRF and PRP demonstrated
increased radiographic bone fill.
C. PRF and PRP demonstrated
improved CAL gain.
D. All of the above

23. At intrabony defects, when
PCs are added to bone
replacement graft materials:
A. PRF and PRP demonstrated
a reduction in CAL.
B. PRF and PRP demonstrated
a reduction in PD.
C. PRF and PRP demonstrated
increased radiographic bone fill.
D. All of the above

24. At intrabony defect sites treated
with guided tissue regeneration,
PRF but not PRP provided
additional clinical benefit. Enamel
matrix derivative was shown to
be superior to PRF with regard to
radiographic defect resolution.
A. Both statements are true.
B. The first statement is true; the
second statement is false.
C. The first statement is false; the
second statement is true.
D. Both statements are false.

25. A recent systematic review suggests
that PCs may be beneficial as an
adjunctive treatment for intrabony
defects. However, it noted that
outcomes may be influenced by:

26. At class II furcation defects,
the use of PCs compared with
OFD has demonstrated all
of the following except:
A. PRP and L-PRF demonstrated
improvement in gingival margin position.
B. PRP and L-PRF demonstrated CAL gain.
C. PRP and L-PRF demonstrated
vertical CAL gain.
D. PRP and L-PRF demonstrated PD
reduction compared to OFD.

27. At class II and class III furcation
defects, when combined with bone
replacement grafting materials, PRP
and PRF demonstrated significant
improvement in horizontal CAL.
At class II and class III furcation
defects, adjunctive use of PCs
demonstrated improved PD when
compared with bone grafts alone.
A. Both statements are true.
B. The first statement is true; the
second statement is false.
C. The first statement is false; the
second statement is true.
D. Both statements are false.

28. Sinus augmentation is a successful
procedure to facilitate dental
implant procedures. When
PCs are used in conjunction
with bone replacement grafts,
clinical findings include:

29. Histologic studies demonstrating
new bone formation after initial
healing and bone-to-implant
contact have demonstrated
improved outcomes when
adjunctive platelet concentrates
are used in combination
with bone allografts. Patientreported postoperative outcomes
demonstrate patient preference
for adjunctive platelet concentrate
use, indicating a role in initial
postoperative healing.
A. Both statements are true.
B. The first statement is true;
the second statement is false.
C. The first statement is false;
the second statement is true.
D. Both statements are false.

30. Adjunctive use of platelet
concentrates for postextraction
ridge preservation augmentation
has demonstrated all of
the following clinical and
histological outcomes except:
A. Improved volumetric bone fill
B. Early new bone formation
and maturation
C. Increased implant survival at grafted sites
D. Improved initial postoperative healing

A. Improved histologic new bone formation
B. Improved implant survival
C. Improved histologic boneto-implant contact
D. Improved implant placement
torque values

A. Site-specific characteristics
B. Patient-specific characteristics
C. PC-specific characteristics
D. All of the above
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feedback to Aileen Southerland (asoutherland@endeavorb2b.com) and Laura Winfield
(lwinfield@endeavorb2b.com).

COURSE CREDITS AND COST

All participants scoring 70% or higher on the examination will receive a verification form for
three (3) continuing education (CE) credits. Participants are urged to contact their state dental
boards for CE requirements. The cost for courses ranges from $20 to $110.

PROVIDER INFORMATION

Endeavor Business Media is an ADA CERP–recognized provider. ADA CERP is a service of the
American Dental Association to assist dental professionals in identifying quality providers of
continuing dental education. ADA CERP neither approves nor endorses individual courses
or instructors, nor does it imply acceptance of credit hours by boards of dentistry. Concerns
about a CE provider may be directed to the provider or to ADA CERP at ada.org/gotocerp.

Endeavor Business Media is designated as an approved provider by the American Academy
of Dental Hygiene Inc. #AADHPNW (January 1, 2020 - December 31, 2021). Approval does not
imply acceptance by a state or provincial board of dentistry. Licensee should maintain this
document in the event of an audit.

Endeavor Business Media is designated as an approved PACE program provider by the
Academy of General Dentistry. The formal continuing dental education programs of this
program provider are accepted by the AGD for fellowship, mastership, and membership
maintenance credit. Approval does not imply acceptance by a state or provincial board of
dentistry or AGD endorsement. The current term of approval extends from 11/1/2019 to
10/31/2022. Provider ID# 320452. AGD code: 490.

Endeavor Business Media maintains records of your successful completion of any exam for a
minimum of six years. Please contact our offices for a copy of your CE credits report. This report,
which will list all credits earned to date, will be generated and mailed to you within five business
days of receipt.

Dental Board of California: Provider RP5933. Course registration number CA code: 03-593321007. Expires 7/31/2022. “This course meets the Dental Board of California’s requirements
for three (3) units of continuing education.”

Customer Service | Call (800) 633-1681

RECORD KEEPING

CANCELLATION AND REFUND POLICY

Participants who are not 100% satisfied can request a refund by contacting Endeavor Business
Media in writing.

IMAGE AUTHENTICITY

The images in this educational activity have not been altered..
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