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Abstract
Platelet-rich-growth-factors (PRGF), a modification of fibrin glue made from autologous blood, is being 
used to deliver growth factors in high concentration to sites requiring osseous grafting. Growth factors 
released from the platelets include platelet-derived growth factor(PDGF), transforming growth factor-beta 
(TGF-ß), platelet-derived epidermal growth factor (PDGF), platelet-derived angiogenesis factor, insulin-like 
growth factor 1(IGF1), and platelet factor 4. These factors signal the local mesenchymal and epithelial cells 
to migrate, divide, and increase collagen and matrix synthesis. Anitua et al in 2001 introduced the concept of 
PRGF and since then it has been used for a variety of purposes in the field of dentistry and oral implantology 
for proper wound healing and regeneration of periodontal tissues. This review aims to give a brief idea 
about the various uses of PRGF and the possibility of utilization in the future taking into consideration many 
studies that have been done. The main advantage of using PRGF is that it lacks the leukocyte content thus 
preventing damage to the tissues during healing due to the acid hydrolases and proteases released from the 
neutrophils. It has been previously used for treating intrabony defects, to increase the implant-bone contact 
area, for recession coverage etc. In other fields of medicine, it has been used to cure osteoarthritis, to treat 
chronic ulcers as well. Therefore, PRGF is a very effective blood concentrate with a high concentration of 
growth factors and its use should be increased in the clinical practice.
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Introduction

The field of dentistry is evolving to provide 
techniques that are minimally invasive and biologically 
accelerated which reduces patient morbidity and results 
in improved healing. Healing in dentistry is broadly 
related to repair and regeneration, both of which are 
two different terminologies. Regeneration refers to 
the complete restitution of the injured tissues with 
their proper architecture and normal function whereas 
repair is the type of healing that occurs in response 

to injury for normal functioning. The requirement of 
regeneration has given rise to many new biomaterials 
that have been used in dentistry. However, the 
disadvantage of the cost-effectiveness is persistent with 
these biomaterials. Recently the use of platelet-rich 
treatments has revolutionized the field of regenerative 
dentistry, specifically in the field of periodontics and 
oral implantology.1 It has been able to do so due to the 
repair potency of the growth factors and the proteins 
released by the platelets.2 

Megakaryocytes derived cell platelets have an 
intense tubular structure which helps in the eviction 
of the growth factors and the proteins. Thus they are a 
very good source for different types of growth factors 
and proteins that are required for regeneration. Platelets 
when activated, release various growth factors from 
the α granules. The justification for the utilization of 
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platelets was to reinstate the clot with platelets which 
on stimulation or activation releases various growth 
factors like Platelet-Derived Growth Factor (PDGF), 
Transforming Growth Factor-β(TGF- β), Vascular 
endothelial Growth Factor(VEGF), Insulin-like Growth 
Factor(IGF), Thrombospondin, etc which help in the 
process of regeneration.2 One advantage of using Plasma 
rich in growth factors is the exclusion of the RBC’s and 
the WBC’s resulting in accelerated wound healing with 
minimal post-operative complications. Furthermore, 
it can be easily be prepared from the patient’s blood 
followed by its centrifugation thus it is cost-effective as 
well as saves a lot of time clinically. 

PREPARATION OF PRGF 

Anitua et al in 1999 affirmed the concept of PRGF.1 
It is completely autologous and biologically compatible 
and obtained by a single centrifugation process utilizing 
sodium citrate (anticoagulant) and calcium chloride 
(platelet activator). The beneficial effects of PRGF are 
dependent on the amount of growth factors, rate of 
release of the peptides and the centrifugation procedural 
considerations like the speed.3 

PRGF Endoret technology for the collection of 
PRGF gel is the most effective techniques to obtain 
PRGF with maximum beneficial attributes and has 
provided clinical development in the field of Periodontics 
and Oral Implantology.4 

  
Figure 1 – Fractions obtained following 

centrifugation

Protocol includes – 

·	 Venous blood should be collected from a healthy 
donor into 10 ml tubes that contains 3.8% sodium citrate 

·	 Single centrifugation process should be 
performed in the PRGF Endoret system at a speed of 
580g for around 8 minutes 

·	 Fraction(F3) just above the buffy coat 
(collection of white blood cells) as shown in Figure 
1 should be pipetted out carefully and transferred to a 
separate disinfected tube or a petridish 

·	  Addition of 10% CaCl2 (Calcium Chloride) 
should be done for the stimulation of platelets to get 
activated (Around Fifty microlitre per ml of PRGF)

·	 Incubation for 60 minutes in the PRGF Endoret 
activator needs to be done at a temperature of 37ºC to 
obtain the PRGF in a gel consistency.

There are many techniques by which the platelets 
can be separated from the blood which includes 
gravitational platelet sequestration process, standard 
cell separators and plateletpheresis. However, the 
gravitational technique which utilizes the gravitational 
force to separate contents of blood is the most useful 
since it has a yield of 78% platelets with minimum 
RBC’s and WBC’s.5

ROLE OF GROWTH FACTORS IN TISSUE 
REPAIR & REGENERATION

The growth factor is a generalized term used for a 
group of proteins that function together in the body to 
promote the migration of the cells and carry out specific 
metabolic activities.6 Following tissue injury, there are a 
series of events that occur at the cellular and molecular 
level which includes several stages of inflammation.7–9 
The events include proliferation and migration of various 
cells, the appearance of new blood vessels, formation 
of granulation tissue, etc. These events are initiated by 
the virtue of certain growth factors and cytokines that 
are released due to the process of platelet activation 
which occurs as a part of the healing process to injury. 
The primary clot is the most important since it acts as 
a scaffold to hold all types of growth factors and cells 
that would help repair the wound later on in the healing 
process.10
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·	 PLATELET DERIVED GROWTH FACTOR 
(PDGF) – 

  PDGF is the most important growth factor 
responsible for the regeneration of periodontal ligament 
tissues. It has three types of isomers PDGF-AA, PDGF-
BB and PDGF-AB. The concentration of PDGF in 
blood serum is around 15-50 milligrams per milliliter. 
Lynch et al discovered the effectiveness of PDGF in 
the regeneration of components of periodontium that 
includes cementum, bone and PDL.11 The sources of 
PDGF include degranulating platelets, macrophages, 
fibroblasts, endothelial cells and smooth muscles. 

  PDGF is a major factor in the healing of wounds 
since it promotes the division of cells and is responsible 
for the cell to enter into the division cycle from the G0 
quiescent phase. It also has a chemotactic function and 
also prevents apoptosis of cells.

  Major functions include: Angiogenesis, neutrophil 
chemotaxis, improves the function of osteoblasts and 
fibroblasts, helps in secretion of other growth factors and 
mitogenesis.12 

  Platelet-derived growth factor also helps in the 
regeneration of periodontium as per many recently 
conducted studies. Nevins et al in 2012 conducted a 
study to check the effectiveness of using PDGF-BB along 
with tricalcium phosphate over 36 months in correcting 
a localized osseous defect and concluded that hr-PDGF-
BB provides a long term results with stable clinical 
and radiographic parameters.13 In an in-vitro study 
Manoranjan et al in 2012 studied the effectiveness 
of PDGF-AB on PDL fibroblasts and concluded that 
PDGF-AB had maximum mitogenic response on PDL 
fibroblasts at 48hrs.14 In an animal study, Cho Moon et 
al in 1995 compared the efficacy of GTR therapy with 
PDGF and GTR alone and concluded that GTR with 
PDGF provided better results than GTR alone.15 

INSULIN LIKE GROWTH FACTOR(IGF)-

A.K.A erythropoietic factor, they are a family of 
proteins with one chain and consists of two isomers IGF 
I and IGF II which are functionally similar but regulated 
differently. IGF is usually secreted from the liver due to 
the action of growth hormone. Therefore its release and 

action are growth hormone-regulated which is secreted 
from the pituitary gland. It helps in the promotion of cell 
division.8,9,16 

Not only does it encourage cell division but also 
prevents cell apoptosis. In an in vitro study, Xie et al in 
2017 studied the effects of insulin-like growth factor-1 
on the periodontal ligament stem cells and concluded 
that IGF-1 promotes the proliferation of PDLSC by 
binding to its receptor and activating the AKT pathway 
and it also elevates the differentiation of osteoblasts 
and thus can be crucial in periodontal regeneration.17 
Platelets have a high content of insulin-like growth 
factors and are released on their activation. It is also 
released by fibroblasts on activation by PDGF. In an 
animal study, Lynch et al in 1989 studied the combined 
effect of IGF and PDGF when applied after periodontal 
surgery and concluded that the combination accentuates 
the migration of fibroblasts and osteoblasts and also 
stimulates the activity of these cells to lay down collagen 
and new bone thus helping in regeneration of PDL cells. 

TRANSFORMING GROWTH FACTOR(TGF)- 

Transforming growth factor constitutes isomers i.e. 
TGF-α and TGF-β that are both configurationally and 
functionally different. They compete for the epidermal 
growth factor receptor and functionally activate 
epithelial and endothelial cells. TGF- β also has three 
isomers that are TGF β1, TGF β2 and TGF β3. When 
TGF α helps in the proliferation of different types of 
cells, TGF β has a dual-action where it can accentuate or 
minimize the proliferative action of cells.

TGF β has the property of altering the secretion of 
other growth factors like PDGF, EGF, TGF α etc.18 It 
has the property for the proliferation of fibroblasts and 
collagen production and also downgrade the production 
of matrix metalloproteinases. In the process of wound 
healing, TGF β may produce fibrosis due to the excessive 
production of collagen. 

In an animal study with transgenic mice, when TGF 
β was introduced, they were declared dead due to an 
inflammatory syndrome. Thus proving that it regulates 
the immune system. TGF β also augment bone formation 
when injected near periosteal cells.19 
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EFFECT OF PRGF ON THE ALVEOLAR 
BONE 

Bone regeneration has to be one of the challenging 
things to achieve as it involves a cascade of events that 
includes the release of various cytokines, chemokines, 
and growth factors that have to occur. Anitua et al in 
2013 conducted a study in which the primary osteoblasts 
were isolated and tested with PRGF-Endoret and 
concluded that it promotes osteoblast proliferation thus 
can be used to regenerate bone.20 Some of the factors 
that are essential for regeneration of bone include VEGF, 
TGFβ, PDGF-B, Insulin-like growth factor, etc. which 
are known to be secreted by the platelets on activation.21 
Another growth factor known as Hepatocyte growth 
factor(HGF) has been proved to be involved in the 
coupling process and regulates both osteoclasts and 
osteoblasts in an in vitro study by Grano et al in 1996.22 
The HGF released by the PRGF has also been shown to 
lower the expression of the pro-inflammatory Nuclear 
Factor of Kappa B thus allowing for a smooth coupling 
process.23 The cytokines involved in bone resorption 
include TNFα, IL-6 IL beta are secreted by lymphocytes 
and macrophages when they are activated. However, 
due to the lack of leucocytes in PRGF, there is very 
little chance of release of these growth factors.24 It was 
also observed that there was increased expression of 
osteocalcin and alkaline phosphatases which increased 
bone formation process as per the study done by Lin et al 
in 2006.25 In an animal study done by Eda et al in 2014 
on rat cavalria proved that the use of PRGF in new bone 
formation was better than the use of PRP.26 In another 
animal study done by Rivera et al in 2013 proved that 
the combination of PRGF and Simvastatin produced 
better results in regenerating bone than the combination 
of PRP and Simvastatin although the results were not 
statistically significant.27 

PRGF has also been used for the correction of 
intrabony defects as well. As per a study done by 
Khalifehzadeh et al in 2019 Metformin when used in 
combination with PRGF provided better radiographic 
and clinical changes than other groups in patients with 
chronic periodontitis and a localized intrabony defect. 
However, in a split-mouth study done by Ravi et al in 
2017, evaluated the efficacy of the use of PRGF along with 
GTR and concluded that there was no additive effect of 
PRGF when used along with GTR membrane compared 

to GTR alone in terms of clinical and radiographic 
outcomes.28 Also in another study done by Gamal et 
al in 2016 for treating intrabony defects, it was proved 
that although the level of growth factors was higher in 
the PRGF group but it was not statistically significant 
and the use of PRGF though showed improvement in 
clinical parameters in treating intrabony defect but the 
results were not statistically significant.29 According 
to a systematic review done by Panda et al 2016, it 
was concluded that platelet-rich plasma when used 
along with bone grafts had an additive effect in treating 
intrabony defects but was not found to be effective when 
used along with GTR membranes.30 Hence it can be 
established that PRGF definitely would have an additive 
effect in the treatment of bony defects and possesses an 
advantage due to the presence and release of various 
growth factors. 

EFFECT OF PRGF ON SOFT TISSUE 
REGENERATION 

PRGF, as already mentioned before is devoid 
of white blood cells and other pro-inflammatory 
products.31 They also have a rich source of platelet-
derived growth factors that are usually released during 
the healing of a wound on the activation of platelets. In 
an in vitro study done by Anitua et al in 2009 stated 
that the proliferation rate of fibroblasts was increased in 
the presence of PRGF. Vahabi et al in 2015 compared 
the efficacy of PRF (platelet-rich fibrin) and PRGF and 
concluded that PRGF had a strong effect in terms of 
stimulation and proliferation of fibroblasts and epithelial 
cells.32 In a recently conducted human study done by 
Jenabian et al in 2018 it was stated that when PRGF 
along with connective tissue graft for recession coverage 
using coronally advanced flap, the results showed 
significant differences in terms of Recession coverage, 
recession height and width and keratinized tissue width 
(KTW).33 Following soft tissue injury, there is an 
increased expression of smooth muscle actin (α-SMA) 
in the fibroblasts resulting in increased production of 
myofibroblasts resulting in fibrosis, therefore weakening 
tissue characteristics.34 Use of PRGF has shown to 
downregulate transforming growth factor-induced 
α-SMA expression thus reducing the possibility of 
healing by fibrosis and promoting regeneration.35 
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EFFECT OF PRGF ON IMPLANTS AND PERI 
IMPLANT MUCOSA 

The platelet-rich PRGF has shown remarkable 
results in soft tissue regeneration and bone regeneration 
in preparing sites for the placement of implants.1 The 
protocol of implant placement has seemed to evolve with 
time with the use of platelet concentrates in it. Anitua 
et al in 2006 stated that the platelet concentrate PRGF 
could be used to create new bone formation at the border 
of bone and implant, thus enhancing osseointegration by 
placing the implant covering its surface with PRGF.36 
In an animal study conducted by Birang et al in 2012 
stated that PRGF improved not only the healing process 
when placed along with an implant but also improved 
the percentage of Bone implant contact.37 PRGF has 
also been used following extraction at the immediate 
implant placement site and has proved to be beneficial in 
post-extraction healing and prevent bone loss.38 

Conclusion

The main advantage of the use of PRGF is its 
healing property and the fact that it not only heals but 
allows regeneration. In this review, it has summarized 
the various usages of PRGF and their advantages in an 
abridged manner. However many studies are yet needed 
to be done to prove the exact mechanism of how it brings 
about regeneration. As mentioned in this review, PRGF 
can be used in various aspects of Periodontics and should 
be used in clinical practice daily.

Funding Statement: None

Conflict of Interest: None

Ethical Permission: Approved 

References
1. 	 Anitua E. Plasma Rich in Growth Factors: 

Preliminary Results of Use in the Preparation of 
Future Sites for Implants. 2000;7. 

2. 	 Anitua E, Andia I, Ardanza B, Nurden P, Nurden 
A. Autologous platelets as a source of proteins for 
healing and tissue regeneration. Thromb Haemost. 
2004;91:4–15.

3. 	 Leitner GC, Gruber R, Neumuller J, Wagner A, 
Kloimstein P, Hocker P, et al. Platelet content 
and growth factor release in platelet-rich plasma: 
a comparison of four different systems. Vox Sang. 

2006;91:135–9.
4. 	 Anitua E, Sanchez M, Merayo-Lloves J, De la 

Fuente M, Muruzabal F, Orive G. Plasma Rich 
in Growth Factors (PRGF-Endoret) Stimulates 
Proliferation and Migration of Primary Keratocytes 
and Conjunctival Fibroblasts and Inhibits and 
Reverts TGF-β1–Induced Myodifferentiation. 
Invest Ophthalmol Vis Sci. 2011;52:6066.

5. 	 Alsousou J, Ali A, Willett K, Harrison P. The 
role of platelet-rich plasma in tissue regeneration. 
Platelets. 2013;24:173–82.

6. 	 Raja S, Byakod G, Pudakalkatti P. Growth factors 
in periodontal regeneration. International Journal 
of Dental Hygiene. 2009;7:82–9. 

7. 	 Polimeni G, Xiropaidis AV, Wikesjö UME. Biology 
and principles of periodontal wound healing/
regeneration. Periodontol 2000. 2006;41:30–47. 

8. 	 Chatterjee SS, Das AC, Panda S. Platelet Rich 
Fibrin: A Promising Innovation in Periodontics. 
Indian Journal of Public Health Research & 
Development. 2019;10(11):772. 

9. 	 Panda S, Karanxha L, Goker F, Satpathy A, 
Taschieri S, Francetti L, et al. Autologous 
Platelet Concentrates in Treatment of Furcation 
Defects—A Systematic Review and Meta-
Analysis. International Journal of Molecular 
Sciences. 2019;20(6):1347.

10. 	 Werner S, Grose R. Regulation of wound healing 
by growth factors and cytokines. Physiol Rev. 
2003;83(3):835–70. 

11. 	 Lynch SE, de Castilla GR, Williams RC, Kiritsy 
CP, Howell TH, Reddy MS, et al. The effects 
of short-term application of a combination of 
platelet-derived and insulin-like growth factors 
on periodontal wound healing. J Periodontol. 
1991;62(7):458–67. 

12. 	 Marsell R, Einhorn TA. The biology of fracture 
healing. Injury. 2011;42(6):551–5. 

13. 	 Nevins M, Kao RT, McGuire MK, McClain PK, 
Hinrichs JE, McAllister BS, et al. Platelet-derived 
growth factor promotes periodontal regeneration 
in localized osseous defects: 36-month extension 
results from a randomized, controlled, double-
masked clinical trial. J Periodontol. 2013;84(4):456–
64. 

14. 	 Manoranjan S, Faizuddin M, Hemalatha M, 
Ranganath V. The effect of platelet-derived growth 
factor-AB on periodontal ligament fibroblasts: 



3886      Indian Journal of Forensic Medicine & Toxicology, April-June 2021, Vol. 15, No. 2

An in vitro study. J Indian Soc Periodontol. 
2012;16(1):49. 

15. 	 Cho M-I, Lin W-L, Genco RJ. Platelet-Derived 
Growth Factor-Modulated Guided Tissue 
Regenerative Therapy. Journal of Periodontology. 
1995;66(6):522–30.

16. 	 Bennett NT, Schultz GS. Growth factors and wound 
healing: biochemical properties of growth factors 
and their receptors. Am J Surg. 1993;165(6):728–
37. 

17. 	 Xie K, Peng C. Insulin-like growth factor-1 
promotes proliferation, migration and osteoblasts 
differentiation of periodontal ligament stem cells 
via activating PI3K/AKT signal pathway. :9. 

18. 	 Caffesse RG, Quiñones CR. Polypeptide growth 
factors and attachment proteins in periodontal 
wound healing and regeneration. Periodontol 2000. 
1993;1(1):69–79. 

19. 	 Bonewald LF, Mundy GR. Role of transforming 
growth factor-beta in bone remodeling. Clin Orthop 
Relat Res. 1990;(250):261–76. 

20. 	 Anitua E, Tejero R, Zalduendo MM, Orive G. 
Plasma Rich in Growth Factors Promotes Bone 
Tissue Regeneration by Stimulating Proliferation, 
Migration, and Autocrine Secretion in Primary 
Human Osteoblasts. Journal of Periodontology. 
2013;84(8):1180–90.

21. 	 Rendu F, Brohard-Bohn B. The platelet release 
reaction: granules’ constituents, secretion and 
functions. Platelets. 2001;12(5):261–73.

22. 	 Grano M, Galimi F, Zambonin G, Colucci S, 
Cottone E, Zallone AZ, et al. Hepatocyte growth 
factor is a coupling factor for osteoclasts and 
osteoblasts in vitro. Proceedings of the National 
Academy of Sciences. 1996;93(15):7644–8.

23. 	 Bendinelli P, Matteucci E, Dogliotti G, Corsi 
MM, Banfi G, Maroni P, et al. Molecular basis 
of anti-inflammatory action of platelet-rich 
plasma on human chondrocytes: Mechanisms 
of NF-κB inhibition via HGF. J Cell Physiol. 
2010;225(3):757–66.

24. 	 Hardy R, Cooper MS. Bone loss in inflammatory 
disorders. J Endocrinol. 2009;201(3):309–20. 

25. 	 Lin SS, Landesberg R, Chin HS, Lin J, Eisig SB, Lu 
HH. Controlled Release of PRP-Derived Growth 
Factors Promotes Osteogenic Differentiation 
of Human Mesenchymal Stem Cells. In: 2006 
International Conference of the IEEE Engineering 

in Medicine and Biology Society. New York, NY: 
IEEE; 2006. p. 4358–61. 

26. 	 Eda T, Takahashi K, Iwai S, Tomoki R, Okada H, 
Ito K, et al. Effect of Plasma Rich in Growth Factors 
and Platelet-Rich Plasma on Bone Formation in 
Rat Calvaria. Journal of Oral and Maxillofacial 
Surgery. 2014;72(9):e185–6.

27. 	 Rivera C, Monsalve F, Salas J, Morán A, Suazo I. 
Platelet-rich plasma, plasma rich in growth factors 
and simvastatin in the regeneration and repair 
of alveolar bone. Experimental and Therapeutic 
Medicine. 2013;6(6):1543–9.

28. 	 Ravi S, Malaiappan S, Varghese S, Jayakumar ND, 
Prakasam G. Additive Effect of Plasma Rich in 
Growth Factors With Guided Tissue Regeneration 
in Treatment of Intrabony Defects in Patients With 
Chronic Periodontitis: A Split-Mouth Randomized 
Controlled Clinical Trial. J Periodontol. 
2017;88(9):839–45. 

29. 	 Gamal AY, Abdel Ghaffar KA, Alghezwy OA. 
Crevicular Fluid Growth Factors Release Profile 
Following the Use of Platelet-Rich Fibrin and 
Plasma Rich Growth Factors in Treating Periodontal 
Intrabony Defects: A Randomized Clinical Trial. J 
Periodontol. 2016;87(6):654–62. 

30. 	 Panda S, Sankari M, Satpathy A, Jayakumar D, 
Mozzati M, Mortellaro C, et al. Adjunctive Effect 
of Autologus Platelet-Rich Fibrin to Barrier 
Membrane in the Treatment of Periodontal 
Intrabony Defects. Journal of Craniofacial Surgery. 
2016;27(3):691–6. 

31. 	 Panda S, Purkayastha A, Mohanty R, Nayak R, 
Satpathy A, Das AC, et al. Plasma rich in growth 
factors (PRGF) in non-surgical periodontal 
therapy: a randomized clinical trial. Brazilian Oral 
Research. 2020;34. 

32. 	 Vahabi S, Vaziri S, Torshabi M, Rezaei Esfahrood 
Z. Effects of Plasma Rich in Growth Factors and 
Platelet-Rich Fibrin on Proliferation and Viability 
of Human Gingival Fibroblasts. J Dent (Tehran). 
2015;12(7):504–12. 

33. 	 Jenabian N, Motallebnejad M, Zahedi E, Sarmast 
N, Angelov N. Coronally advanced flap and 
connective tissue graft with or without plasma rich 
in growth factors (PRGF) in treatment of gingival 
recession. J Clin Exp Dent. 2018;0–0. 

34. 	 Darby IA, Hewitson TD. Fibroblast differentiation 
in wound healing and fibrosis. Int Rev Cytol. 



Indian Journal of Forensic Medicine & Toxicology, April-June 2021, Vol. 15, No. 2      3887

2007;257:143–79. 
35. 	 Anitua E, Troya M, Orive G. Plasma Rich In Growth 

Factors Promote Gingival Tissue Regeneration 
by Stimulating Fibroblast Proliferation and 
Migration and by Blocking Transforming Growth 
Factor-β1-Induced Myodifferentiation. Journal of 
Periodontology. 2012;83(8):1028–37.

36. 	 Anitua EA. Enhancement of Osseointegration by 
Generating a Dynamic Implant Surface. Journal of 
Oral Implantology. 2006;32(2):72–6.

37. 	 Birang R, Torabi A, Shahabooei M, Rismanchian 
M. Effect of plasma-rich in platelet-derived 
growth factors on peri-implant bone healing: An 
experimental study in canines. Dent Res J (Isfahan). 
2012;9(1):93–9. 

38. 	 Rosano G, Taschieri S, Del Fabbro M. Immediate 
Postextraction Implant Placement Using Plasma 
Rich in Growth Factors Technology in Maxillary 
Premolar Region: A New Strategy for Soft Tissue 
Management. Journal of Oral Implantology. 
2013;39(1):98–102. 


