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Preface

L-PRF: A Dream That Gradually Became Reality

I first met Professor Nelson Pinto in November 2012. The dean of the dental school at Los Andes University in Santiago, Chile, had asked me to evaluate the research of his department, and Professor Pinto was one of the researchers who presented his scientific work. This was the first time I had heard of leukocyte- and platelet-rich fibrin (L-PRF). I couldn’t believe what I saw and thought to myself, “If only 50 percent of what I was told today is true, then still it’s unbelievable!” Nelson’s lecture was for me the start of a fantastic journey, probably even the highlight of my career!

In March 2013, I invited Nelson to the Catholic University of Leuven to illustrate the potency of L-PRF. He showed more than 100 cases and convinced my department to further explore the benefits of L-PRF in periodontal surgery, including implant therapy. As the motto of my department, established by my mentor Professor Daniel van Steenberghe, is, “What can be asserted without evidence can be dismissed without evidence,” we realized the urgent need for evidence-based and clear guidelines both for the preparation of L-PRF as well as for its different clinical applications. With this goal in mind, we started a series of randomized controlled trials.

I received mixed feedback on my lectures on L-PRF from the scientific world, indicating that there were some believers but also many nonbelievers. That is why, in October 2016, Nelson and I decided to organize the first Enhanced Natural Healing in Dentistry (ENHD) congress in Leuven. More than 500 clinicians from 38 countries, including many key opinion leaders, participated in this 2-day meeting, which featured a “hands-on” session and was conducted free of commercial interests. The success of this meeting encouraged us to repeat it in June 2018, with more than 450 participants and 30 well-known speakers sharing their experience in different applications of L-PRF, confirming the applicability as well as the simplicity of the use of L-PRF in oral surgery.

Today, use of L-PRF has become routine in our periodontal clinic. It is systematically used for several periodontal techniques: guided tissue regeneration (GTR), ridge preservation, guided bone regeneration (GBR), soft tissue management, sinus floor augmentation, the regeneration of intrabony defects around teeth and implants, the improvement of the osseointegration process, and many others.

In order to help clinicians achieve the same great results as we do at our universities, Nelson and I decided to write this book, fully independent of commercial interests, with detailed clinical guidelines summarized in simple step-by-step flowcharts and further illustrated by a large number of cases and short videos for each indication. These guidelines are not only based on our own experience but also primarily supported by evidence-based research, the cornerstone of wise clinical decision making. For each indication, an extensive literature review has been included in order to highlight what one can expect when applying L-PRF and also to explain why different papers reported varying success rates. The reporting of more and less favorable results underlines how important it is to follow the guidelines and that small modifications may have a dramatic impact.

We also explain the differences between first- and second-generation platelet concentrates. Where the first-generation platelet concentrates (platelet-rich plasma [PRP], plasma rich in growth factors [PRGF]) showed many shortcomings and often a disappointing clinical benefit, the second-generation platelet concentrates are clearly much more promising. Recently, several modifications on the original L-PRF protocol (eg, advanced PRF [A-PRF, A-PRF+], titanium-prepared PRF [T-PRF], PRF prepared by horizontal centrifugation [H-PRF]) have been introduced. I am afraid that this will confuse a number of colleagues, and so far, I am not convinced about their added value. But then, who am I to judge?

I sincerely hope that after reading this book you will feel confident enough to use L-PRF. Personally, I am convinced that L-PRF will simplify your work. With L-PRF, periodontal surgery will become less technique- and skill-dependent, more forgiving in case of mistakes, and thus less stressful. But more importantly, you will have the opportunity to serve your patient better (fewer complications, lower morbidity, less pain, faster healing, and hopefully a lower treatment cost).

On a personal note, L-PRF gives me the tremendous opportunity to end my academic career the way I wanted. By promoting the use of L-PRF in oral surgery, by working to convince the nonbelievers, and by conducting research with minimal financial support and maximal scientific freedom, I am confident that, in the end, I will be able to prove that both the clinician and especially the patient will profit from this new concept. In my mind, this is the ultimate goal of an academician. I hope to be able to reach this goal in the next 10 years.

I also would like to convince our colleagues in other domains of medicine about the benefits of L-PRF in wound healing. Likewise, this will be a big challenge, but I feel the responsibility to try. The current observations on what can be achieved with L-PRF in the treatment of nonresponsive chronic wounds or burns underline the gigantic impact it can have. I sincerely hope that I can count on readers of this book to support me in this process.

I would like to express great gratitude to my dream team in Leuven! First of all to Chris Dekeyser, Wim Teughels, and Andy Temmerman for their support in the Department of Periodontology and their contribution to my life. Without their efforts I could never have completed this book. I also would like to thank my researchers (PhD or current doctoral students) who helped me in the preparation of the clinical guidelines and in the understanding of the basic characteristics of L-PRF, in alphabetic order: Catherine Andrade, Ana Belen Castro, Simone Cortellini, Rutger D’Hondt, Joe Merheb, George Pelekos, and Manoetjer Siawasch. I would also like to thank the entire periodontology team, including the consultants of the department, postgraduate students, and nurses and office assistants, for their tremendous daily support and also for their selfless commitment during the organization of the ENHD congresses.

A special word of thanks also goes to Lieve Desmet, who helped me for many hours in finishing this book.

My sincere thanks also goes, of course, to my good friend Nelson Pinto. Thank you for being so open-minded and for your help in the early days when I had to build up my experience with L-PRF. Our long discussions and joint frustrations after the initial feedback on our work formed the basis of this book. Once again, it has become obvious that sharing knowledge forms the basis of progress. Thank you, Nelson, for your friendship and support!

Lecturing and writing is my hobby. I know and realize, however, that while enjoying my hobby, I have abandoned my loved ones. This was selfish, and I hope you can forgive me: Bianca and Jeroen, Thomas and Lien, and all the other members of my family. I promise I will try to make it up in the near future. I needed this joy first of all to prevent a burnout and to survive, in a meaningful way, the first and second COVID-19 lockdown periods.

I will conclude with my personal motto in life: “Wisdom is not a product of schooling but of the lifelong attempt to acquire it.”

Marc Quirynen
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While fishing for trout in Patagonia, the idea to write this book was born. It should guide clinicians to achieve great results with L-PRF. Hence the numerous clinical guidelines and augmented reality videos of surgical interventions.

L-PRF: A Journey of Life Full of Wonderful Encounters

L-PRF is not only the acronym for leukocyte- and platelet-rich fibrin. It has been connected in one way or another to most of my professional career. Looking back many years, it seems like a dream to have brought this technology to the point where it is today.

I never imagined that what began as an anecdotal event, treating horses’ wounds with a friend and veterinary doctor, Javiera Belart, DVM, would later become Natural Guided Regeneration Therapy (NGRT), impacting many surgical procedures in dentistry and medicine. Even less could I visualize such an impact on the quality of life of so many patients worldwide that suffer from chronic, painful, and disabling wounds.

I am proud to be able to say that this book is not a personal achievement. It is a privilege to represent a group of great people who have influenced and contributed to my personal and professional life; thus, they are present in this book. It is impossible not to mention two essential mentors, Prof Dr Sergio Mancinelli, DDS, and Prof Dr Ennio Vivaldi, MD. I owe to them my passion for scientific research in the biomedical area. I have tried to honor their principles, to keep the patient as the primary beneficiary in translational medical research; those fundamentals are embodied in this book.

This book represents the end of a long journey of more than 20 years, not without great family and personal sacrifices, but simultaneously full of meaningful moments that have more than justified such losses.

A person can go a long way but cannot transcend boundaries without a team. I cannot be more proud of my team. Once again, life put the right people on my path, starting with the group of friends from the Graduate School of Periodontics and Implant Dentistry at the Universidad de los Andes; their unconditional support allowed me to develop and take this technology around the world.

I met Dr Yelka Zamora, MD, from Costa Rica in 2013. Her enthusiasm and commitment to this project allowed the expansion of the NGRT outside of Chile. She also explored its application in many medical areas.

A casual but decisive encounter on this journey was to meet Prof Marc Quirynen, this book’s lead editor. His personal and scientific contributions, together with the Periodontology Section of the Catholic University of Leuven, have given clinical and scientific evidence to many of the concepts presented in this book. I am grateful for his trust from the beginning and for having accompanied me selflessly on this journey. We have been able to cultivate a friendship that will undoubtedly transcend academia.

NGRT and L-PRF are fields not free of controversy, and their standardization has not been easy. As always in human life, personal and economic interests and ego get in the way of developing good science. Many variations have emerged from the original L-PRF protocol despite the successes achieved worldwide, preventing universal standardization. However, it is not up to us to judge these modifications’ objectives. Therefore, we remain faithful to the original concept of L-PRF and NGRT since they have allowed us to say with certainty that what we thought impossible yesterday could be routine tomorrow with NGRT and L-PRF.

An extraordinary and inspirational encounter I had was with Dr Sushil Koirala from Nepal. My trips to Nepal left an indelible positive mark on me as a human being and confirmed once again that we were on the right path. Through our joint work with the Punyaarjan Foundation, we introduced L-PRF to treat trophic ulcers in patients with Hansen disease (leprosy). This new achievement raised NGRT to another level. The idea that in giving you receive, coupled with the goal of serving humanity through science and technology, has marked L-PRF’s sustained development and its clinical applications in medical and dental domains. Most of these successful results cannot be doubted as they are supported by scientifically based evidence, as the reader can see throughout this book’s pages. It represents the first publication based on the best scientific evidence without commercial interests.

My final encounter was with Dr Enrico Rescigno, MD, a vascular surgeon from Italy. He leads the medical team that corroborated and published for the first time in 2017 all of our findings and our proposal for using NGRT for difficult-to-treat wounds. He also organized the first meeting on this topic in Genoa, Italy, in 2019, where I was honored to lecture for the Italian Society for Angiology and Vascular Medicine together with the Academy of Non-Transfusional Hemo-Components.

This book comes to life in an epic year for humanity—which will always give it a special touch—the Year of the Pandemic. Despite everything, the future is auspicious; younger generations have taken the baton with seriousness on this journey. Through the efforts of my son, Dr Diego Pinto, MD; my brother, Dr Gregor Pinto, MD; our beloved students; and an incredible number of followers, clinicians, and friends, this beautiful journey’s future success is assured.

I cannot finish this preface without thanking and dedicating this book to my beloved family—my wife, Leonor, and my sons, Diego and Matías—without their unconditional support and love, this book would not be in your hands. Also, in 100% of my lectures I have made a special mention of gratitude to my horses, one of my great passions in life. Thanks to them I have learned many things that have allowed me to progress in the human and scientific realms. This occasion could not be the exception.

Finally, I would like to share my motto in life: “Healing a patient’s wound does not change anything in this world, but we can change the entire world of that patient.”

 

Nelson R. Pinto
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Structure of This Book

Following a brief introduction, part A begins with five chapters that present basic science topics (eg, blood coagulation and centrifugation) that are important to understanding not only the preparation and characteristics of L-PRF (eg, release of growth factors, antibacterial capacity), but also its beneficial clinical outcomes. Chapter 6 concludes this section with a detailed explanation of how to prepare L-PRF membranes as well as L-PRF bone-blocks and soft-blocks. In part B, chapters 7 through 15 each explore a different clinical application of L-PRF. These chapters begin with a short introduction, followed by an extensive review of the literature summarizing the clinical benefits (raw data) of L-PRF in clear, concise tables. This allows the reader to immediately see what to expect from L-PRF for each indication. These tables form the basis for the clinical guidelines for what to do and—more importantly—what not to do, while enabling the reader to evaluate the clinical evidence for each application. Applications include ridge preservation, sinus augmentation (transalveolar, lateral window, perforation of the sinus membrane, and oroantral communication), horizontal and vertical bone regeneration, implant coating to support the osseointegration process, treatment of intrabony defects, periodontal plastic surgery, peri-implantitis, and medication-related osteonecrosis of the jaw (MRONJ). For most applications, a video (via augmented reality) is provided to further illustrate the most important steps. Chapter 16 contains step-by-step protocols detailing how to perform the surgical treatments described in the previous chapters, nearly all of which are accompanied by an explanatory schematic illustration. Chapter 17, the final chapter in this section, highlights the benefits of L-PRF in the treatment and healing of chronic extraoral wounds.

Please note: As of this writing, several modifications of L-PRF have been introduced (including A-PRF, A-PRF+, C-PRF, T-PRF, and H-PRF). During the presentation of the different indications/treatments for L-PRF, the term L-PRF is consistently used because all abovementioned modifications are fibrin matrices containing high concentrations of leukocytes and platelets. In the tables that present the clinical evidence for the different indications, however, the acronym used by the authors of the paper is used, in order for the reader to understand which specific modification was used.


Explanation of the cover

The cover of this book has the following background. The blue arrow refers to the venous blood that forms the basis for the production of L-PRF constructs (including an L-PRF membrane in yellow on the right). The yellow arrows indicate that these membranes have a beneficial impact in regenerative processes in humans from head to toe. The numerous leukocytes (histologic staining) and platelets (in white) are illustrated because of their important role in the success of L-PRF. The colored lips point to the fact that mainly applications in the oral cavity are discussed. The heart, in turn, refers to our desire to highlight the scientific support, away from commercial influences.


Augmented Reality in this book

This book features augmented reality videos accessible free of charge from your smartphone or tablet. Easy, reliable, fast, and offline, discover the videos selected for you by the authors to enrich your reading experience.
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Download

the “L-PRF & Tissue Regeneration“ application on the App Store (iOS).





	

	
Locate

images in video boxes.




	

	
Fly over

these images with your smartphone or tablet to play the videos.
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The videos are also available by the QR code or at https://video.qvnet.de/b23631/
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Testimonials

In my opinion, the so-called second-generation platelet aggregates, although we are still in the beginning of their development, have some particular characteristics (macroscopically and microscopically) that allow us to implement them clinically to improve the outcome of our surgery.

The literature, in summary, advises its use in several clinical indications, such as ridge preservation, coverage of the lateral window in sinus elevation, several bone augmentation techniques (eg, L-PRF bone-blocks), and even in soft tissue management (eg, soft tissue healing and mucogingival surgery).

This autologous product has changed my daily practice to the benefit of my patients. This means that we increase our success in terms of not only clinical outcome but also patient-related outcomes (PROMs). Other advantages are its manageability, reproducibility, and natural production (based on a natural coagulation procedure without any additives). It is a fact that more basic science and clinical evidence must be developed.

My first experience with L-PRF was in 2015 in a very severe case (bone atrophy in the maxilla) where I failed once before. Today, after 6 years of follow-up, the patient is really happy, and her implant-supported prostheses are still in place. This was possible after bone reconstruction with an L-PRF block and posterior implant placement. Today I am using L-PRF routinely for socket preservation, sinus elevation, bone grafting (horizontal and vertical), every extraction socket, and some cases of mucogingival surgery. I am convinced that in the near future this material, or another similar one, will be used by every clinician routinely in daily practice, and the indications of its use will definitely increase.

Juan Blanco, May 2020

Professor, Department of Surgery and Medical-Surgical Specialties

Faculty of Medicine and Dentistry

University of Santiago de Compostela

Santiago, Spain

L-PRF: The power of healing from within…

I recall that it wasn’t until the end of 2014 that I began to understand the science of L-PRF and its clinical uses. The Thai Implant Association had invited me to chair and moderate a scientific session during the 2015 Bangkok Implant Symposium, and I started reading pieces of literature regarding the evidence for clinical uses of L-PRF in order to comprehend the essence of the lecture “Challenging the Paradigms of Hard and Soft Tissue Regeneration; Natural Guided Regeneration,” which was being delivered by Prof Dr Nelson Pinto from Chile, and to moderate the session professionally.

Although it was a dental implantology congress, toward the end of the lecture, Dr Pinto presented a few clinical slides on how the L-PRF NGRT protocol could be used to heal chronic foot ulcers in a natural, reliable, and most affordable way. Frankly speaking, the last part of his lecture reshaped my perspective on the strength of modern science and technology to promote humanity. I was delighted to note that the autologous approach of L-PRF NGRT precisely fit within the boundaries of the Vedic philosophy to respect mother nature, do no harm, and promote the power of healing from within—the very principles that had laid the foundations to my career. During the lecture break, I had a brief conversation with Dr Pinto, during which I asked him to visit my country to train and equip the Nepalese medical doctors and the Punyaarjan Foundation team with the same protocols and equipment.

My sincere goal was to set up Punyaarjan wound healing clinics in several parts of Nepal and other Asian countries to serve the destitute and impoverished who could not afford costly and sophisticated conventional medical and surgical approaches for the treatment of their chronic wounds. As an adamant believer that “in giving, you receive,” I always considered service and social work as an inseparable part of my life. I decided to use my time, energy, and knowledge for the benefit of society, and this naturally led to my introduction to Dr Nelson Pinto, a humble, dedicated, and most importantly a compassionate friend, who came as inspiration in my life and catalyzed my endeavors in social service.

In March 2016, my friend Nelson visited Nepal on the invitation of our Punyaarjan Foundation. I took him to many well-reputed medical and dental hospitals, institutes, and professional societies in Nepal to lecture and demonstrate his L-PRF NGRT concept. During this first visit, he trained a team headed by Prof Shankar Rai, a distinguished plastic and reconstructive chief surgeon of the Nepal Burn Society at Kirtipur Hospital, and with his support and alliance, we were able to inaugurate our first Punyaarjan wound healing clinic through the hands of Nelson himself.

Over time, the Punyaarjan Foundation has set up nine such clinics in Nepal and Myanmar. With the success of our first clinic, we were able to explore new areas for L-PRF and initiated a wound-healing project in partnership with Anandaban Hospital to treat leprosy-related foot ulcers using the L-PRF wound care protocol as a major treatment approach in the hospital.

I joyfully recall that in 2018 I was invited by Prof Quirynen to present a clinical and social experience of the Punyaarjan Wound Healing Clinic in the treatment of trophic ulcers in patients with Hansen disease using the L-PRF wound care protocol in Nepal at the second ENHD congress in Leuven, Belgium. And now, after working in the chronic wound healing field for almost half a decade and having been involved in multiple local pilot studies and hundreds of successful cases of healing chronic leprosy and other wounds by exclusively using L-PRF at our collaborative Punyaarjan wound healing clinics in Nepal and Myanmar, our team in Asia is confident enough to proclaim that L-PRF is the simplest and most affordable and predictable approach to treating chronic wounds. I believe the L-PRF technology and protocol of chronic wound healing should be promoted globally, with egoless professional harmony, love, and compassion engrained within the heart to change the lives of millions worldwide.

Sushil Koirala, July 2020

Founder-Coordinator, Asian Society of Natural Guided Regeneration & Healing

Chief, Punyaarjan Wound-Healing Project, Punyaarjan Foundation

Kathmandu, Nepal

I started using blood-derived autologous growth factors as early as 2002 using PRP according to Dr Robert Marx. Beginning in 2006, I started the use of L-PRF for both hard and soft tissue regeneration procedures according to Dr Joseph Choukroun. In 2009, I published the first study in the Journal of Periodontology showing the use of L-PRF as a sole graft material in lateral window sinus augmentation.

I am a strong believer in the importance and advantage of using L-PRF for both soft and hard tissue regeneration and have been using it in my practice for every single regeneration procedure. I lecture and teach this specific subject both nationally and internationally and, at an American Academy of Periodontology annual meeting, was the first to introduce it in the United States.

Based on solid research, there is no doubt today that utilizing L-PRF promotes both soft and hard tissue regeneration, and I advise every implantologist to embrace the concept and to take continuing education courses on this subject to be on the front line of dental implantology.

I have no doubt that there is enough evidence-based data to use L-PRF in a safe manner. Its advantages as described in both the medical and dental fields are solid and unshakable.

Ziv Mazor, June 2020

Associate Professor

Titu Maiorescu University

Bucharest, Romania

Faculty Member, Continuing Education in Implantology

NYU College of Dentistry

New York, NY

My last name is not a coincidence, which allowed me to be one of the first clinicians to be in contact with L-PRF and NGRT. It also gave me the benefit of learning about it as I was studying and getting my MD degree, and as a result NGRT has always been another tool and alternative therapy for treating my patients. The goal is that everyone should know about L-PRF and NGRT; one can choose to use it or not. But, with it having countless benefits and being so affordable and accessible, I genuinely think it would not be very reasonable not to use it, or at least, not to recognize it as a valid therapy option.

L-PRF and NGRT are not magic; they’re not meant to replace existing clinical therapies and may not be the solution for every case. However, in my personal experience, their low cost, safe and proven results, and lack of adverse effects justify their application in many clinical situations. L-PRF and NGRT have gained the right to be considered the first line of treatment for certain pathologies and patients.

Diego A. Pinto, June 2020

Primary Care Physician

Concepción Health Service

Concepción, Chile

The first time I heard of the idea of using blood substitutes to improve wound healing was many years ago, at a lecture by Dr Robert Marx in the United States. I was very excited by this innovation, but when I returned to France, my anesthetist colleagues quickly dampened my enthusiasm. They, like a whole generation and more of medical practitioners in France, still bore the mental scars of the contaminated blood scandal of the late 1980s. Taking blood and then “processing” it to use it on patients was outside the bounds of acceptable behavior at that time. In time, however, very gradually, things began to happen, especially in the French medical teams working under Dr Joseph Choukroun. From afar, I monitored the progress being made with this technique, without, however, finding any good reason to use it in my own clinical practice.

Later, Prof Marc Quirynen, whom I had known for years, began to talk to me about L-PRF. I was immediately struck by the fact that this medical professional—well-known for his scrupulously conscientious approach to his work—was interested in this new technique, which was somewhat unorthodox. He explained that the Chilean dental surgeon Nelson Pinto had spoken to him about his membranes, which were having a miraculous effect on patients with bedsores, which were hard to treat using conventional methods. As a result, Dr Pinto and Prof Quirynen began to conduct research into the impact of L-PRF on tissue regeneration at the highly regarded Catholic University of Leuven. I attended several courses led by Marc Quirynen and was careful to look for errors or analytical biases that can cloud the critical faculties of sometimes overenthusiastic researchers. However, the quality and meticulous nature of the studies ended up winning me over.

I acquired a centrifuge and some tubes and did my best to implement a seemingly easy protocol, which in reality involved myriad minutiae that had to be respected. When you start to use this technique, it’s advisable to choose simple clinical situations such as extraction sites. In time, as you begin to master the protocol, you can start to use it in a wider variety of areas. In my work, L-PRF is used in all sinus lifts, either as “filler” or to help in the wound-healing process. It’s also very useful in the event of small or medium-sized perforations of the sinus membrane. Another very useful application for these membranes is in the closure of oroantral communications. Although this technique is still quite rare, it has proven to be a simple and effective way of healing in the small number of patients who have received this treatment. The most promising use of this concept is almost certainly the L-PRF bone-block, which offers effective management of bone defects and a low failure rate.

It is possible that in 10 years’ time this technique will have been replaced by more effective alternatives, but right now, in 2021, it would be strange of us to not adopt this protocol in our work or, at the very least, to take a close interest in it.

Franck Renouard, May 2020

Private Practice in Implant Surgery

Paris, France

Trying to express my feelings regarding the use of L-PRF, in a couple of simple words, I must say, L-PRF changed my surgical approaches and life completely. Since we started, in the year 2010, timidly exploring the benefits of L-PRF use in our patients, we discovered a magical world in this second generation of leukocytes and platelet-rich fibrin, capable of boosting the healing process in soft and hard tissues.

Our previous experience using PRP (the first generation of platelet concentrates) was not good, even when using the best and most expensive machine to collect the platelets (1.5 million platelets/µL in 10 mL of end product from a 60 mL sample). Regularly with PRP, the results with soft tissue were better than with bone grafts. I never used just PRP to treat a socket or bone deficiencies; regularly I mixed it with bone grafts to get better material, but in general, the results were poor. This is also reflected in the literature.

I started using L-PRF to treat postextraction sockets for the purpose of alveolar ridge preservation. In our first cases, we used it along with allogenic graft materials, and the results were wonderful. At the same time, knowing the benefits described in the literature, which were very scarce at that time, I decided to use L-PRF in soft tissue plastic surgery to enhance healing following surgical procedures. The results were dramatically better than in the surgeries in which I did not use it. Since then, I started to use L-PRF in all soft and hard tissue reconstructions.

In ridge preservation, I have seen the most outstanding results, not even comparable with any kind of graft material I have used before. After 3 months, there is complete soft tissue closure and very nice bone regeneration, allowing us to place an implant in perfect living bone. Nowadays, in my practice, I never leave a socket without L-PRF because I consider it to be the best way to take care of our patients.

In all bone surgeries, L-PRF is part of the protocol, alone or mixed with allogeneic or xenogeneic graft materials, again with outstanding results. In soft tissue plastic surgery, I use L-PRF instead of a connective tissue graft with excellent results in some cases, such as single recessions, using a tunnel or coronally advanced flap technique.

In summary, there is a turning point in my professional surgical life: before and after L-PRF. This simple autologous product obtained from autologous blood with no additives, preserving all the growth factors, adhesins, and cytokines in its fibrin network, is our best surgical partner. It never fails, never tires, and is always ready to bolster the healing of tissues regardless of in which area of the body it is placed.

Antonio Sanz Ruiz, May 2020

Chairman, Periodontology and Implant Dentistry Department

Faculty of Dentistry

University of the Andes

Santiago, Chile

In the last two decades, the use of various types of blood concentrates for regeneration of soft and hard oral tissues has attracted enormous interest, with an immense flow of arising data. Novel formulations of PRF have been shown to provide additional benefits in terms of faster wound healing following various periodontal and implant-related surgical procedures, making the use of PRF a part of the daily routine of many clinicians. Despite the plethora of published data on the use of PRF for different clinical indications, clear, evidence-based guidelines on why, when, how, and which type of PRF formulation should be used are still lacking, often leaving the clinician faced with a dilemma.

It is thus more timely than ever to provide clear guidelines on why, when, and how to use PRF alone or combined with different hard and soft tissue grafting materials in various clinical scenarios and give clear, clinically useful recommendations.

The two authors of these guidelines, Prof Marc Quirynen and Prof Nelson Pinto, are “the leading team” in the field of PRF research, two colleagues who have been involved from the very beginning in the use of PRF and in the development of novel, more efficient clinical protocols for oral but also extraoral tissue regeneration. The two authors are not only known and respected researchers worldwide, but also active clinicians with extensive long-term clinical experience in periodontology and implant dentistry. Thus, I cannot imagine a more competent team to perfectly merge scientific evidence with clinical experience, certainly a rare combination nowadays.

I am convinced that the present guidelines represent a unique, scientifically thorough, and clinically relevant work, which provides a landmark in the clinical applications of PRF in oral tissue regeneration and sets future trends for research. It is a must-read for every dental professional interested in the use of PRF.

Anton Sculean, July 2020

Professor and Chair, Department of Periodontology

Executive Chair, School of Dental Medicine

University of Bern

Bern, Switzerland

The first time I heard about L-PRF was about 20 years ago. I was attending a conference in Santiago, Chile, where Dr Pinto was lecturing. In the middle of his lecture, he started to explain how he was developing his experiments with blood centrifugates using his own blood samples. At that moment, I thought that this guy was insane. Not due to the blood centrifugates, but for pricking his arm and veins to test his concepts. Now that time has passed, my early opinion has changed.

Dr Pinto joined our oral implantology team at the University of the Andes in Santiago, Chile, and in a short time, we had adopted the use of L-PRF as a treatment protocol in several clinical situations, including ridge preservation, sinus elevation, and GBR procedures, to mention some. L-PRF has become, in our field, an inexpensive and safe material to use for the benefit of our patients, many of whom come from low-income sectors of our society.

The clinical case I provided for this book demonstrates the “magic” effect of this wonderful material. An extensive oroantral communication, 4 months without healing, was treated only with L-PRF clots and membranes. I did have confidence in the results, especially in the soft tissue recovery, but to be honest, I didn’t expect the excellent healing of the bone tissue as observed on the CBCT.

In summary, in my experience, L-PRF has proven to be an extremely helpful tool in many oral implantology procedures, with minimum costs and maximum benefits. I appreciate Dr Pinto’s “craziness” that led us to what we now have in this field.

Ramón Silva, May 2020

Professor, Faculty of Dentistry

University of the Andes

Santiago, Chile

I have known professor Marc Quirynen since my studies in dentistry, where he taught me about the basics of periodontology. A few years later, we met again as colleagues at a dental implant meeting. But it was not until 2013 that I really got to know him. With the first presentation by Nelson Pinto on L-PRF in Leuven, he did put his neck on the line by introducing a technique that looked like hocus pocus to the medical profession in Belgium. I remember thinking that if only 10% were true…. Nevertheless, I bought the centrifuge and started using the technique in implantology. After I tried it with success on a nonhealing wound on the leg of a friend’s mother, the train left the station, and soon all kinds of wounds were being treated with L-PRF in my office.

Since the introduction in Belgium, Prof Quirynen has organized annual congresses and symposia about L-PRF, and every year more and more colleagues from other specialties have attended them, showing the increasing impact of what he started in 2013. Now, not a day goes by in practice that my colleagues and I are not using it in implantology, skin cancer treatment, nonhealing wounds, MRONJ, facial esthetics, or orthognathic surgery.

In my opinion, it is a great technique with many more possibilities than are so far known and only one major downside, namely, the limited knowledge of the individual composition of blood to date. Moreover, I think that L-PRF has, besides all the good it does for healing, given me a friend too. I will certainly have this book in my library and do think it is a huge step forward for the awareness of L-PRF.

Yannick Spaey, June 2020

Head, Department of Oral and Maxillofacial Surgery

Maria Hospital

Pelt, Belgium

Consultant, Department of Oral and Maxillofacial Surgery

University Hospital Leuven

Leuven, Belgium

In the atrophic maxilla, often the condition of soft tissues is far from ideal but can be corrected during the first or second stage of surgery. The proper management of soft tissues is closely connected with esthetic factors and hygiene maintenance. The creation of an adequate layer of peri-implant keratinized tissue along with deepening of the fornix and thinning of tissues leads to a decidedly more favorable anatomy for oral hygiene at home. A further expansion of the vestibular arch and thickening of soft tissues allow a greater compensation of the patient’s skeletal class and supply the prosthodontist an adequate quantity of tissue for the prosthetic phase. Having thus gained more thickness and stability, the tissue will be less prone to recession.

I started using PRF several years ago, when the techniques were different from today and the literature was still not so clear on the issue. I understood immediately that it could be a solution to various soft tissue problems and that it could improve my daily clinical practice.

Today I use it often, both in the management of peri-implant soft tissues and in extraction surgery. I often use it also for the management of complications in maxillary sinus elevation and oral surgery. I believe that careful training is necessary for those who want to start using it, but I also recommend it to young colleagues.

It is very important to learn the correct peripheral blood collecting techniques and management of the operating protocols. I recommend those who want to learn this protocol start dealing with the venipuncture techniques beginning with simple veins and gradually gaining enough competence to manage even patients with more complicated veins. The protocol must be followed strictly in order to avoid mistakes leading to adverse reactions in the patient.

I think that in recent years a lot has been written about L-PRF, and today there is no doubt about its usefulness; however, there is always room to improve on it with research about different sample groups opening up new possibilities in the field of oral surgery.

Tiziano Testori, June 2020

Professor, Department of Biomedical, Surgical & Dental Science

University of Milan

Milan, Italy

The literature does not leave any doubt about the necessity to gather three factors in order to obtain tissue regeneration in a bone defect: cells, scaffold, and signaling molecules, ie, growth factors, which should be able to revascularize the defect and stimulate bone-forming cell activity. It is not a problem to get the first two, but the issue has been the third one. The use of synthetic molecules such as platelet-derived growth factors and bone morphogenetic proteins was not really successful. By chance today we have L-PRF, which is a very predictable natural source of growth factors. By mixing it with a biomaterial, as a scaffold, we have an effective, noninvasive, and affordable tool to regenerate bone in a predictable way.

I have been convinced by this idea of applying biology to a clinical protocol. It is a very simple way to mimic nature. I have been using mostly L-PRF combined with anorganic bovine bone for large bone defect regeneration and in specific situations for sinus grafting with an excellent outcome.

Pascal Valentini, February 2020

Program Director, Postgraduate Oral Implantology

University of Corsica

Corte, France

I have followed the literature on autologous blood products for many years. There have been many compelling studies as well as many with equivocal outcomes. Therefore, for many years, I was hesitant to apply autologous blood products until more definitive evidence was provided. However, once I began applying PRF, I discovered the many clinical benefits of this treatment modality.

Currently, I use liquid and solid forms of PRF to render scaffolds used for soft tissue and bone augmentation biologically active in the following applications: periodontal and peri-implant plastic surgical procedures for soft tissue regeneration around teeth and implants, GBR for alveolar ridge augmentation, GTR, extraction socket grafting, maxillary sinus augmentation, and vestibuloplasty.

The clinical trials have provided objective data vis-à-vis the efficacy of PRF in various applications. My clinical observations regarding PRF include: reduced patient morbidity associated with major surgical procedures, including diminished pain, edema, inflammation, and bruising; fewer complications, including lower postoperative infection rate and reduced post-augmentation wound dehiscence and graft exposure; and accelerated wound healing, particularly in open wound-healing situations, such as open healing of extraction sockets.

Many of these subjective clinical observations are supported by objective outcomes published in various clinical and animal studies. In many ways, it is more powerful to experience firsthand observations in clinical practice to glean the effectiveness of PRF.

Patient acceptance has been excellent, since most patients can easily understand the power of natural healing. The feedback from patients who have undergone therapy with PRF has been very positive, in particular those who had previously undergone similar therapy without platelet therapy. Today, autologous blood products are an indispensable adjunct to regenerative and reconstructive surgical interventions in my practice.

Homa H. Zadeh, July 2020

VISTA Institute for Therapeutic Innovations

Woodland Hills, CA

I was introduced to L-PRF almost 5 years ago by Dr Nelson Pinto, who was talking about the use of L-PRF in the regeneration of tissues. I was struck by the application in wounds. At first, it was a little difficult to believe that wounds, so many years old and so complicated, could be closed in such a way. However, I was curious and embarked on this adventure.

Today, 90% of the patients in my practice are suffering from chronic wounds, such as venous ulcers, diabetic foot ulcers, pressure ulcers, and burns, all of which I treat with L-PRF and attain excellent results. I am proud to say that some today even retain their limbs thanks to L-PRF. One of the main symptoms of these patients is pain, and the applications of L-PRF make this disappear day by day without the need for medication, which seems incredible for these patients, who are used to living with daily pain.

With the experience gained over the years, L-PRF has proven to be a safe and effective technique with which we can continue helping more patients who need it. I am always grateful to Dr Pinto for sharing his knowledge; L-PRF has changed not only the lives of my patients but also mine. Seeing such amazing results is truly incredible!

Yelka Zamora, July 2020

Advance Wound Care Center

Heredia, Costa Rica

When the PRP technique was introduced in the dental field, I felt that there was not enough data then to convince me to use it. I believe time showed I was right.

When the L-PRF technique was introduced in dentistry, I felt that this technique was probably somewhat different. However, again I decided to wait. When I saw people whom I consider serious researchers and clinicians, such as Nelson Pinto and Marc Quirynen, involved in L-PRF and saw their preliminary results, I decided to give it a try. I started slowly with specific well-chosen cases, like guided bone regeneration procedures and maxillary sinus elevations. In one of those cases, I had a small perforation of the sinus membrane, and I easily closed it with a couple of L-PRF membranes. From that day on, I decided I would not perform any sinus elevation procedure without L-PRF. In one of my first ROG cases using L-PRF, I placed an implant that remained exposed on its coronal third on its buccal side. I have performed an ROG procedure as I used to do using tightly secured collagen membranes with pins. After placing my graft, I covered the whole crest with L-PRF membranes. At the time of uncovering and after opening the flap, I could not see the implant, which was completely covered by bone. Again, I realized that this procedure was enhancing my treatment protocols immensely.

When I started using L-PRF blocks, some of these procedures became much easier. I have expanded my own indications, this time following some of the research that has been published lately. I had several cases with teeth that needed extraction with roots protruding well into the sinus and leaving oroantral communications. Since I predicted this might be so, I performed the extraction, curetted the area, and applied the L-PRF plugs. It was gratifying to see, 4 months later, that the alveolus had healed completely, and the sinusitis was also resolved. I have also recently started using L-PRF in periodontal bone defects. The effect was extremely positive.

For those clinicians who master all these surgical techniques, I am sure they will see that L-PRF will improve their results considerably. Adding the L-PRF technique will not complicate the overall procedure and by simplifying certain steps of that procedure, like the L-PRF block, it could even shorten the intervention time.

The existing evidence is more than enough to apply the L-PRF to all the types of surgical procedures that I have indicated, among others. However, and since there is a lot of research work being done, all this new research that will soon appear will only expand the number of clinical indications for its use.

Gil Alcoforado, November 2020

Rector

Instituto Universitario Egas Moniz

Almada, Portugal


Abbreviations







	ab
	abutment



	ABG
	autologous bone graft



	Alb-PRF
	albumin PRF



	ALN
	Alendronate



	A-PRF
	advanced PRF



	A-PRF+
	advanced plus PRF



	arms
	different arms of a study



	ATV
	Atorvastatin



	BCCG
	bioactive ceramic composite granules



	BMPs
	bone morphogenetic proteins



	β-TCP
	beta tricalcium phosphate



	CAF
	coronally advanced flap



	CAL
	clinical attachment level



	CCT
	controlled clinical trial



	cf
	clot for defect fill



	C-PRF
	concentrated-PRF



	CPS
	calcium phosphosilicate putty



	CTG
	connective tissue graft



	DBBM
	deproteinized bovine bone mineral



	DDR
	defect depth reduction



	DFDBA
	demineralized freeze-dried bone allograft



	ECM
	extracellular matrix



	EGF
	epidermal growth factor



	EMD
	enamel matrix derivative



	FDBA
	freeze-dried bone allograft



	FGF
	fibroblast growth factor



	FGG
	free gingival graft



	GBR
	guided bone regeneration



	GT
	gingival thickness



	GTR
	guided tissue regeneration



	HBF
	horizontal bone fill



	H&E
	hematoxylin and eosin



	HPD
	horizontal probing depth



	IBD
	intrabony defect



	IGF
	insulin-like growth factor



	IL
	interleukin



	impl
	implant



	H-PRF
	horizontal PRF



	i-PRF
	injectable PRF



	ISQ
	implant stability quotient



	KTW
	keratinized tissue width



	LJ
	lower jaw



	L-PRF
	leukocyte- and platelet-rich fibrin



	(L)-PRF
	all PRF modifications/variants



	L-PRP
	leukocyte- and platelet-rich plasma



	mc
	membrane to cover



	mCAF
	modified coronally advanced flap



	mf
	membrane for defect fill



	MMP
	metalloproteinases



	MSC
	mesenchymal stem cell



	OD
	osseodensification



	OFD
	open flap debridement



	PC
	platelet concentrates



	PDGF
	platelet-derived growth factor



	plf
	PRF plug for defect fill



	PD
	probing depth



	PPD
	probing pocket depth



	P-PRF
	pure platelet-rich fibrin



	P-PRP
	pure platelet-rich plasma



	PRF
	platelet-rich fibrin



	PRGF
	plasma rich in growth factors



	PRP
	platelet-rich plasma



	r
	centrifuge rotor radius



	RAL
	relative attachment level



	RBC
	red blood cells



	RBH
	residual bone height



	RC
	root coverage



	RCF
	relative centrifugal force



	RCT
	randomized controlled trial



	RD
	recession depth



	RES
	root coverage esthetic score



	(R)HAL
	(relative) horizontal attachment level



	r-HDF
	relative horizontal depth of the furcation



	rpm
	revolutions per minute



	RSV
	Rosuvastatin



	(R)VAL
	(relative) vertical attachment level



	r-VHF
	relative vertical height of the furcation



	RW
	recession width



	SCTG
	subepithelial connective tissue graft



	sd
	standard deviation



	SEM
	scanning electron microscopy



	TF
	tissue factor



	TGF-β
	transforming growth factor-β



	T-PRF
	titanium-prepared PRF



	VBF
	vertical bone fill



	VDF
	vertical depth of furcation defect



	VEGF
	vascular endothelial growth factor



	VPD
	vertical pocket depth



	vs.
	versus



	vWF
	von Willebrand factor



	wall
	bony walls of defect



	WBC
	white blood cells



	+/-
	with or without






General Introduction to L-PRF

Leukocyte- and Platelet-Rich Fibrin
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What Is L-PRF?

Wound healing remains an extremely important topic in dentistry and other medical fields for healthy and, even more so for, medically compromised patients. Countless efforts have been made to find “bioactive” additives that promote and accelerate wound healing, regulate inflammation, and improve regeneration. Platelet concentrates (PC), prepared from patients’ own blood, have achieved these goals by facilitating recruitment, proliferation, and maturation of cells participating in tissue healing and regeneration (Boswell et al1). Their use, during surgery or as an infiltration, is nowadays common in most fields of medicine, particularly in oral and maxillofacial surgery, but also orthopedics and sports medicine. The protocol for the preparation of leukocyte- and platelet-rich fibrin (L-PRF) as well as the protocols for each of its clinical applications have been improved significantly over the past 20 years, with evidence-based guidelines available for most procedures.

An L-PRF clot or membrane (Fig 1) can be defined as a solid fibrin or blood clot obtained via a “natural” coagulation process without any additives but rather via mechanical manipulation of the patient’s own blood (ie, centrifugation). It consists of a polymerized fibrin network that comprises a specific population of cells (primarily leukocytes) and platelets. It deserves to be considered an optimized blood clot or a human living tissue graft because of:

[image: ]

Fig 0-1 Three stages in the preparation of L-PRF. (a) The blood tube after centrifugation, with separation between red blood cells (at the bottom), the L-PRF clot (in the middle) and an acellular plasma (at the top). (b) The L-PRF clot collected with tweezers. (c) The L-PRF membrane obtained after gentle compression of the clot.


	Its physical characteristics: The 3D fibrin network makes the membranes strong enough to be sutured and fixated (eg, with pins)

	The presence of cells and mediators trapped within the 3D fibrin mesh

	The long-term release of growth factors that favor tissue repair/regeneration

	Its antibacterial (bacteriostatic) capacity

	Its 100% autogenous nature



Because the cells in L-PRF must be activated but should not be damaged during the preparation, some specific guidelines have to be strictly followed. This includes: the correct centrifugation speed and duration, the correct blood tubes (glass tubes or silica-coated plastic tubes in order to promote natural coagulation), ideal timing, and optimal centrifuge (eg, device and stability).

Evolution of PCs

Four variants of PCs have been introduced: two platelet-rich plasma (PRP) types, representing liquid platelet suspensions that can be transformed into a light fibrin gel after activation, and two platelet-rich fibrin (PRF) types, which represent solid platelet and fibrin clots (due to a strongly polymerized fibrin network). Based on the leukocyte content and fibrin structure, PCs can be classified into four main categories (Dohan Ehrenfest et al2,3):


	Pure platelet-rich plasma (P-PRP), without leukocytes and with a low-density fibrin network

	Leukocyte- and platelet-rich plasma (L-PRP), with leukocytes (the amount depends on the protocol) and a low-density fibrin network

	Pure platelet-rich fibrin (P-PRF), without leukocytes and with a high-density fibrin network

	Leukocyte- and platelet-rich fibrin (L-PRF), with leukocytes (the amount depends on the protocol) and a high-density fibrin network



The acronym PRF by itself should preferably not be used as it refers to a wide range of PRF-type products (including P-PRF) with variation in cell composition, growth factor release patterns, and biologic activities.

As shown in the following section, the current PCs are the result of a long period of development aimed at obtaining stronger and 100% autogenous bioactive compounds that can be prepared chairside via a simple protocol.


Important notice

In this book, the acronym L-PRF will be used for all L-PRF-like centrifugation protocols (including L-PRF, A-PRF, A-PRF+, etc), except when they are compared to each other. When clinical studies are analyzed in detail (eg, in tables), the acronym used in the paper will be maintained.



PRP: The first generation of PCs

The history of PCs starts with Matras’s reports4–6 in the 1970s on the beneficial impact of fibrin gels on the healing of skin wounds. In the following years (1975 to 1979), new forms of platelet-fibrin gel (platelet-fibrinogen-thrombin mixture or platelet gelatine) were introduced, showing some benefits in ophthalmology, general surgery, and neurosurgery. In the mid to late 1980s, Knighton and co-workers7,8 developed a similar concept (termed platelet-derived wound healing factors), again to improve the healing of skin ulcers.

In the late 1990s, Whitman and co-workers9 and Marx and co-workers10 were the first to promote the use of PRPs in oral and maxillofacial surgery. These liquid platelet suspensions were obtained via a complex procedure including the use of additives. Patient’s blood is treated first with anticoagulants and in a later stage with coagulation activators in two centrifugation steps. The main goal of PRP was to isolate the highest quantity of platelets and growth factors. Despite several modifications of the protocol over the years, to date a standardized protocol for its preparation and application is still lacking.

PRPs contain more than 95% of the platelets in the initial blood sample and have a direct impact on osteoblasts, connective tissue cells, periodontal ligament cells, and epithelial cells (Marx11). Unfortunately, PRPs have several limitations that prevented its intensive use, including:


	Complexity of preparation with significant interoperator variations

	Need for anticoagulant factors to prevent clotting at the beginning of the process

	Need for coagulation activators (primarily bovine thrombin and calcium chloride) afterward, both known inhibitors of wound healing

	Lengthy preparation time (30 to 60 minutes or more)

	Its liquid nature, requiring a combination with other often synthetic biomaterials

	Its fast “burst” release of growth factors (Kobayashi et al12)

	High cost



A well-known example of PRP is plasma rich in growth factors (PRGF), which was first introduced by Anitua and co-workers.13,14 Similar to PRP, this PC requires external additives for processing and has several limitations, including its liquid form and complex preparation.

Today there is still a clear shortage in scientific data on the beneficial effects of PRPs (Roselló-Camps et al,15 Pocaterra et al,16 Stähli et al,17 Franchini et al,18 Donos et al19), primarily due to a great variability in study designs (small groups of patients, no control groups), but also in preparation protocols. Moreover, the need for animal thrombin as a coagulant (or other additives) raises legal issues in some countries. A recent systematic review, presented during the Fifth European Association for Osseointegration (EAO) Consensus Conference, reported a lack of consistent evidence supporting the clinical benefit of PRP in healthy patients and suggested that PRP “might” have a positive effect on wound healing and bone regeneration in compromised patients (Stähli et al17).

L-PRF:
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