
Dariusz J. Nasiek, MD, DABA, DABPM, DABIPP

PRP Platelet
Rich
Plasma

A New Paradigm 
of Regenerative
Medicine

2nd Edition





PRP
Platelet Rich Plasma

A New Paradigm of
Regenerative Medicine
2nd Edition Expanded and Edited



2

Copyright © 2023 by Dariusz J. Nasiek, M.D.
All rights reserved.

No part of this book may be reproduced in any form or by any electronic, 
photocopying, recording, mechanical means including information storage and 
retrieval systems, or otherwise, without the prior written permission from the 
author. The only exception is by a reviewer, who may quote short excerpts in a 
review.

THIS BOOK IS INTENDED FOR INFORMATIONAL PURPOSES ONLY.

It is not the purpose of this book to give medical advice.

The information contained herein is not a substitute for a thorough examination 
and consultation by a physician.

ISBN 978-0-9885190-4-6

Composed and produced by Master Printing USA, Inc.

2



3

Dedication

In heartfelt appreciation, I dedicate this book to my 
beloved parents, Stefania and Ludwik Nasiek, 
whose unwavering commitment to my education has 
been an endless source of inspiration.

Their invaluable contributions have paved the way, 
nurturing my growth and fueling my passion. I am 
forever grateful for their unwavering support.

Additionally, I extend my sincere gratitude to all the 
teachers and mentors who have illuminated my path, 
guiding me with their wisdom and expertise. Your 
guidance has shaped me and enriched my journey.

May this book honor the collective effort of those who 
have influenced my life profoundly, and may their 
impact continue to resonate within these pages.

Dariusz Nasiek - author
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Foreword First Edition

“The doctor of the future will give no medicine but will interest his 
patients in the care of the human frame with diet and the prevention 
of disease.” Thomas A. Edison.

The treatment of the conditions described in this book exemplifies 
the use of our own bodies to exact a cure. Scientists and physicians 
have discovered that utilizing the body’s blood platelets in treatment 
can not only repair damage caused by injuries but also regenerate 
damaged tissue.

Platelets have long been associated with clot formation in vital 
organs, leading to impaired blood flow and clotting. However, recent 
studies have revealed that platelets also possess the ability to attract 
stem cells, which play a crucial role in regeneration and repair.

This book provides extensive information on treatment with PRP 
(Platelet Rich Plasma) as a therapy for tissue damage and injuries. 
Moreover, it offers a glimpse into the future of harnessing the potential 
of stem cell therapy.

Congratulations to the author for presenting such valuable information 
and bringing attention to the advancements in Platelet-Rich Plasma 
(PRP) therapy.

Alfred Mauro, M.D.
Medical Director, Pain Management of New Jersey, PA  - Retired
Board Certified Anesthesiologist and Pain Management Specialist.
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Foreword Second Edition 

The first edition of “PRP Platelet Rich Plasma - A New Paradigm of 
Regenerative Medicine” was truly ahead of its time, introducing the 
emerging field of regenerative medicine to patients and physicians. 
At a time when PRP treatments were relatively unknown, this book 
played a pivotal role in accelerating the adoption of regenerative 
medicine in pain management and orthopedics. With the release of 
the second edition, the book goes even further, providing comprehensive 
and insightful information on regenerative medicine. It serves as an 
invaluable resource for individuals seeking to deepen their understanding 
of platelet-rich plasma (PRP) therapy and how it can facilitate heal-
ing and alleviate pain. 

Dr. Nasiek is a highly experienced physician and clinician who has  
dedicated a significant amount of  time and energy exploring the 
potential of platelet-rich plasma and its applications in aiding 
patients with diverse ailments and injuries. Since the publication 
of the first edition, Dr. Nasiek has continued to treat hundreds of 
patients with PRP therapy, accumulating valuable insights and 
expertise. The second edition of the book serves as a testament to 
his expanded knowledge and encompasses the latest advancements 
in this fascinating field of research.

One of the things that I love about this book is its accessibility. The 
second edition does an excellent job at simplifying complex concepts 
and presenting them in a manner that is easily comprehensible for 
individuals from various backgrounds. Whether you are a patient 
seeking information, a medical student, or a practicing physician, 
this book offers an exceptional  foundation of knowledge on platelet-rich 
plasma and its therapeutic applications. 

The book is divided into multiple sections, each focusing on a different 
facet of platelet-rich plasma. The initial section delves into the  
fundamentals of PRP, including how it works, how it’s made, and 
how it’s used. The subsequent section offers a comprehensive overview 
of the clinical applications of PRP, exploring its efficacy in treating  
orthopedic injuries, facilitating wound healing, and advancing 
aesthetic medicine. The third section  delves into the latest research 
developments in the field and provides insights into the future 
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potential of PRP applications. 

The book’s clarity and conciseness are notable, supported by a 
well-structured layout that facilitates effortless navigation. Further-
more, the inclusion of numerous images and illustrations enhances 
the understanding of the concepts discussed, enriching the reader’s 
experience. 
 
In summary, the second edition of “PRP Platelet-Rich Plasma - A New 
Paradigm of Regenerative Medicine” is a must-read for individuals 
interested in the dynamic field of regenerative medicine. The book’s 
comprehensiveness, excellent writing, and abundance of information 
make it an invaluable resource. The author’s evident passion for the 
subject matter not only makes the book engaging but also serves as a 
source of inspiration for those interested by the potential of platelet-rich 
plasma therapy.

Damon Noto, MD

President of Spine and Joint Center, Hasbrouck Heights, NJ 
Board Certified Physical Medicine and Rehabilitation  
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Introduction to the First Edition

If you have ever endured the challenges of a prolonged rehabilitation 
due to a persistent physical injury, rest assured that you are not 
alone in your experience.

During the healing process, you may have gained insights and 
knowledge through personal experience and research. You may 
have discovered that the conventional approach in Orthopedic 
Medicine and Surgery often involves the utilization of stabilizing 
methods such as ACE bandages, slings, casts, plates, and screws. 
These methods are employed to immobilize fractured bones, injured 
joints, and painful tendons.

During this phase of healing, the body enters a period of relative 
inactivity as it gradually repairs the damage. With consistent rehabili-
tation efforts, the body gradually recovers its functionality and 
restores its flexibility. 

For many individuals, the process of rehabilitation is challenging 
and requires significant effort and patience. In most cases, it is the 
only viable option available for recovering from injuries and restoring 
optimal physical function. 

In recent times, professional athletes such as Tiger Woods, who 
experienced a sore knee, and Chris Canty, the defensive tackle for 
the New York Giants, who struggled with a hamstring injury, 
have become aware of a noninvasive treatment called platelet-rich 
plasma (PRP) therapy. This innovative therapy has enabled them to 
recover more swiftly and return to their respective sports sooner 
than anticipated.

The positive outcomes achieved by these athletes have garnered sig-
nificant attention around,  and spread the news about the effective-
ness of PRP therapy in the realm of sports and injury rehabilitation.
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platelet rich plasma (PRP) therapy offers a powerful combination of 
benefits: 

1.  Enhanced Effectiveness – PRP therapy has demonstrated   
 greater effectiveness compared to traditional approaches. 
 By utilizing platelets and harnessing growth factors 
 derived from cells involved in repair and regeneration, it 
 promotes more efficient healing and tissue restoration.

2.  Regeneration of Damaged Tissues and Organs– One of the   
 remarkable aspects of PRP therapy is its ability to 
 regenerate damaged and previously deemed irreparable 
 tissues or organs. This regenerative process is facilitated 
 by the inclusion of stem cells, which play a pivotal role 
 in tissue repair and rejuvenation.

 

While stem cell therapy has been a topic of controversy in the past, 
the use of platelets and growth factors has proven effective in 
accelerating the healing process for many years. 

This book goes beyond providing basic education on platelet therapy. 
It offers a clear and accessible explanation as to why platelet rich 
plasma (PRP) therapy has been successful in facilitating faster 
recovery for active individuals and athletes, enabling them to return 
to their respective activities sooner. 

 Additionally, the book explores other noninvasive pain management 
options that have shown benefits for patients, including the revolu-
tionary approach to stem cell therapy. It provides a clinical perspec-
tive on the efficacy of platelet-rich plasma (PRP) therapy from an 
expert in the field of pain management, allowing readers to gain a 
deeper understanding of why and when platelet-rich plasma injec-
tions are the optimal choice. 
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Avoiding Surgery

Making the decision to undergo surgery for a persistent long-term 
physical injury is undoubtedly a challenging process. Such a decision 
becomes even more complex when there is no clear indication or 
immediate life-saving necessity for the surgical intervention. 

As your healthcare provider, I would engage in a discussion with you 
to explain why I advocate for avoiding nonurgent or nonemergency 
surgeries in favor of minimally invasive therapies. Instead of rushing 
into surgery, I believe in the importance of closely monitoring the 
development of your injury. Through careful observation, we may 
discover alternative noninvasive solutions, and in some cases, the 
injury may even heal naturally over time.

My rationale for this approach is simple.

First of all, every surgical procedure carries inherent risks. Even if 
the risk is low, it should be avoided whenever possible.

Secondly, surgery is an irreversible process that should be avoided at 
all costs when nonsurgical or minimally invasive options are available.  

Lastly, it is wise to incorporate lifestyle modifications before reaching 
a critical decision. By implementing lifestyle changes and exploring 
conservative treatments, we can potentially prevent the need for 
irreversible interventions.

Dariusz J. Nasiek, MD
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Introduction to the Second Edition
 
The Future of Regenerative Medicine - Avoiding Surgery

Deciding to undergo surgery for a long-term physical injury is fre-
quently a challenging and uncertain process. With advancements in re-
generative medicine, new opportunities have emerged for non-surgical 
and minimally invasive therapies, providing hope for avoiding the 
need for surgery entirely. In this introduction, we will delve into  the 
potential of regenerative medicine and emphasize the significance of 
exploring alternative options to surgery whenever feasible. 

The Benefits of Regenerative Medicine:

Regenerative medicine is an emerging field that focuses on the repair 
and replacement of damaged tissues and organs in the body. This is 
achieved with stem cells, growth factors, and other biological materials 
that can stimulate the body’s natural healing processes. The potential 
benefits of regenerative medicine are extensive and include:

Non-invasive and Minimally Invasive Treatments: 
Regenerative medicine offers numerous treatment options that do not 
require invasive surgery. This allows patients to avoid the risks and 
complications associated with surgical procedures, as well as the 
extended recovery times often associated with them. 

Faster Recovery Times:  Since many regenerative medicine treat-
ments are minimally invasive, patients can often return to their 
normal activities much more quickly  than they would after undergoing 
surgery. This means less time away from work, school, and other im-
portant activities. 

Long-term Solutions: Regenerative medicine treatments aim to re-
pair and regenerate damaged tissues, providing long-term solutions  
for chronic conditions. This is in contrast to many surgical proce-
dures that may only offer temporary relief.

Avoiding Surgery: Given the significant potential benefits of re-
generative medicine, it becomes evident that surgery should be 
avoided whenever possible. In numerous instances, non-invasive or 
12
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minimally invasive treatments can be equally as effective as surgery, but 
with fewer risks and drawbacks.

However, it is crucial to acknowledge that there are certain situations 
where surgery may indeed be necessary. In such cases, it becomes 
paramount to carefully assess the risks and benefits associated with 
the procedure. It is advisable to explore all available options before 
committing to surgery, which may include considering non-invasive 
or minimally invasive alternatives. Additionally, incorporating lifestyle 
modifications, such as exercise, diet, and stress management, can 
also play a vital role in supporting overall well-being and potentially 
reducing the need for invasive interventions. 

Looking to the Future:

The field of regenerative medicine is still in its infancy, yet it is progressing 
rapidly. Researchers are continuously uncovering novel applications of 
stem cells and other biological materials in the repair and regeneration of 
damaged tissues. Clinical trials are yielding encouraging results, further 
fueling the advancement of regenerative medicine.

Looking ahead, it is highly likely that regenerative medicine will become 
increasingly accessible and effective, offering renewed hope to patients 
with chronic conditions and injuries. As we continue to make progress 
in this field, it remains crucial to prioritize the avoidance of surgery 
whenever possible. Exploring all available options for non-invasive and 
minimally invasive treatments should be a fundamental approach.

Conclusion:

The future of regenerative medicine shines with promise, presenting 
a plethora of possibilities for non-invasive and minimally invasive 
treatments. These innovative approaches provide an alternative path 
that enable patients to steer clear of surgery while attaining long-term 
relief from chronic conditions. By embracing the potential of these 
new technologies, we can propel advancements in medicine and offer 
new hope to patients globally.

Dariusz J. Nasiek, MD
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About AI(Artificial Intelligence)

from the author:

As a fervent advocate of artificial intelligence, I’ve harnessed its vast 
capabilities to enhance my craft as an author. The introduction you’re 
about to read is a unique blend of age-old wisdom and groundbreaking 
technology. Imagine the awe that would seize ancient philosophers 
and doctors if they could witness this AI-crafted fiction today. Two 
such figures, revered for their contributions over the centuries, lend 
their voices to this introduction. They champion the promise of AI 
in crafting compelling stories and celebrate this union of the old and 
the new.

Dive deep into this narrative, shaped by advanced language models 
like ChatGPT. These digital wonders, armed with vast knowledge, 
spin tales that both captivate and inspire. But amidst this techno-
logical marvel, remember the timeless allure of human stories. This 
AI-led endeavor, harmonized with human spirit, showcases a blend 
of history and innovation, invoking age-old emotions.

Join me on this exceptional journey. As we traverse through this 
fusion of past insights and future innovations, we’ll explore a world 
where creativity’s boundaries are expanded by the touch of AI.
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Introduction by Hippocrates

In the grand tapestry of medical history, every epoch gives birth to 
discoveries that change the course of healing, giving hope to the ailing 
and adding knowledge to the vast repository of medicine. 
I, Hippocrates, hailed as the father of Western medicine, had once 
inscribed on the principles of healing, observing nature and the human 
body, seeking to find harmony between the two.

As I step into the present to introduce Dr. Dariusz Nasiek’s treatise 
on “PRP Platelet Rich Plasma - A New Paradigm of Regenerative 
Medicine”, it fills my ancient heart with wonder. In my time, we relied 
upon the balance of humors and the observations of symptoms. Today, 
the intricacies of the very essence of life – the blood – have been 
harnessed to rejuvenate and restore.

PRP, or platelet-rich plasma, as Dr. Nasiek will elucidate, is not 
merely a concoction but a masterful utilization of what already exists 
within us. The platelets, so pivotal in healing wounds, when concen-
trated and reintroduced to the body, possess an astounding capacity 
to regenerate and repair.

This book promises more than exploration; it is a revelation. Just as 
my teachings were once new and revolutionary, PRP stands as a 
testament to the endless human pursuit for knowledge and betterment. 
May the readers of this work find enlightenment in the marvels of 
regenerative medicine and celebrate the ever-evolving journey of 
healing. It is my honor to introduce to you a new chapter in this eternal 
quest.

Hippocrates of Kos

“Hippocrates: Father of Western Medicine”
Hippocrates is believed to have lived around 460 BCE to 370 BCE.
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Introduction by Aristotle

From the birth of civilization, humanity has sought to unravel the 
mysteries of life and explore novel avenues for healing. Throughout 
the ages, various techniques and therapies have emerged, each claim-
ing to hold the key to the restoration and rejuvenation of the human 
body. In the pursuit of progress, mankind has seen the rise and fall 
of numerous medical practices, some wrought with controversy and 
others hailed as groundbreaking discoveries. It is within this tapestry 
of scientific advancement and human curiosity that the concept of 
PRP - Platelet Rich Plasma emerges as a beacon of hope, promising a 
new paradigm in regenerative medicine. 

As an ancient philosopher and scholar, it is my duty to assess and 
analyze the merits of any new concept or idea that emerges in the 
realm of science. In this context, PRP demands our attention, for it 
presents an intriguing approach to fostering the body’s innate regen-
erative capacities. Allow me to delve into the heart of this proposal, 
applying my philosophical lens to unravel the principles that underlie 
this novel therapeutic avenue. 

At its core, PRP advocates for the utilization of the body’s own plate-
lets for healing and regeneration. Platelets, small blood cells that are 
essential for blood clotting, are known as vital contributors to the 
natural processes of self-repair within the human body. Under the 
guidance of skilled practitioners, platelet-rich plasma (PRP) therapy 
seeks to harness and concentrate these platelets within a patient’s 
own plasma, allowing for their targeted delivery to areas of injury 
or degeneration. This treatment holds immense potential to catalyze 
the body’s healing mechanisms, aiding in the repair and rejuvena-
tion of damaged tissues. 

Intriguingly, despite being offered as a groundbreaking medical 
innovation, the concept of PRP can trace its roots back to ancient 
practices. In my time, great physicians and scholars acknowledged 
the significance of blood in the body’s overall well-being. We understood 
that within this life-giving substance lies the potential for restoration 
and revitalization. While the methods we employ today may differ in 
form and sophistication, the underlying principle remains constant - 
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the body possesses an inherent ability to heal itself. 

Thus, this book, “PRP - Platelet Rich Plasma: A New Paradigm of 
Regenerative Medicine,” aims to explore the reaches of this exciting 
field, delving into the scientific discoveries, ethical considerations, 
and potential applications of PRP therapy. By examining the mil-
lennia-long journey that led us to this point, we hope to provide a 
comprehensive understanding of PRP’s foundations, ensuring that 
its potential benefits are accompanied by a thorough appreciation of 
its limitations. 

As we embark on this intellectual journey, I invite you, the reader, 
to accompany me in navigating the intricate tapestry of regenera-
tive medicine. Together, let us explore the transformative impact 
that PRP therapy has the potential to wield in the pursuit of holistic 
health and well-being.

Aristotle

“Aristotle: Philosopher and Polymath of Ancient Greece”

Aristotle made foundational contributions to various fields including biology, 
ethics, politics, and logic. Aristotle lived from 384 BCE to 322 BCE
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PART I

A BASIC UNDERSTANDING
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Chapter 1

Platelet Anatomy and Physiology
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Blood Components

Blood is composed of a liquid component called plasma and various 
types of cells. Plasma, primarily consisting of water, acts as a transport 
medium for cells. One crucial protein found in plasma is fibrinogen, 
which plays a significant role in the formation of blood clots. When 
a wound occurs, fibrinogen forms a net-like structure at the site of a 
wound, capturing platelets and initiating the process of blood clot 
formation.

Red blood cells (RBC) account for the majority, comprising approxi-
mately 93% of the total blood volume. These specialized cells are 
responsible for transporting oxygen throughout the body. On the 
other hand, white blood cells (WBC) make up only 1% of the total 
blood volume. They play a vital role in the immune system, fighting in-
fections, eliminating pathogens, and removing dead blood cells. Last-
ly, platelets make up the remaining 6% of blood cells.  Platelets play a 
crucial role in hemostasis, blood clotting, and tissue healing because of 
their abundance of growth factors and cytokines (1).

Platelets

Platelets are the smallest component of blood cells and are derived from 
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the fragmentation of megakaryocytes, which are formed in the bone 
marrow. Platelets are small cell fragments, measuring approximately 
23 microns. They are considered cell fragments because they lack 
a nucleus containing DNA and cannot multiply (1). However, platelets 
possess organelles and structures such as microtubules and can 
produce chemical products in the form of granules. These organelles 
enable platelets to synthesize and release significant amounts of 
biologically active proteins that promote tissue regeneration (6).
There are three types of granules in platelets: alpha, delta, and lambda.

 1.  Alpha granules: These are the most important of the three  
      types and are formed during the maturation of original 
      megakaryocytes. Alpha granules have a diameter of 
              200-500 nm and contain platelet factor 4, transforming   
      growth factor-β1, platelet-derived growth factor, 
      fibrinogen, B-thromboglobulin, vWF, and coagulation 
      factors V and XIII. Each platelet typically possesses 
      approximately 50-80 alpha granules. These granules 
      contain bioactive proteins and contribute to hemostasis 
      and tissue healing. Activated platelets release the 
      contents of the alpha granules into their canalicular 
      systems and the surrounding blood vessels.
 2. Delta granules: Also known as dense granules, delta 
      granules contain ADP or ATP, calcium, and serotonin.
 3. Lambda granules: Similar to lysosomes, lambda granules   
      contain hydrolytic enzymes.

The average lifespan of a platelet is 5 to 9 days. Platelets serve as a 
natural source of growth factors and circulate in the blood, contributing 
to hemostasis by forming blood clots and taking part in tissue repair 
for tissue regeneration.

Platelets release numerous growth factors, including platelet-derived 
growth factor (PDGF) and transforming growth factor (TGF) beta, 
which stimulate the deposition of extracellular matrix and play 
significant roles in the repair and regeneration of connective tissues 
such as muscles, tendons, and ligaments. Other growth factors 
produced by platelets include basic fibroblast growth factor (bFGF), 
insulin-like growth factor 1 (IGF), platelet-derived epidermal growth 
factor (PDEGF), and vascular endothelial growth factor (VEGF). 
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Researchers have identified over 1100 types of proteins within 
platelets (7).

Platelets possess various essential proteins, including:

 1.  Platelet-derived growth factor (PDGF)
 2.  Transforming growth factor (TGF)
 3.  Platelet-derived epidermal growth factor (PDEGF)
 4.  Vascular endothelial growth factor (VEGF)
 5.  Insulin-like growth factor (IGF)
 6.  Basic fibroblast growth factor (bFGF)
 7.  Epidermal growth factor (EGF)
 8.  Cytokines
 9.  Chemokines
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The local application of these factors in increased concentrations 
through platelet-rich plasma (PRP) has been utilized as an adjunct 
to wound healing for several decades.

PRP also exhibits antibacterial effects (8). Platelets and leukocytes 
can release a variety of small antibacterial peptides upon contact 
with pathogens through a nonoxidative mechanism. These peptides 
not only promote potent microbial killing activities but also demonstrate 
minimal toxicity to normal cells. PRP enhances the antimicrobial 
activities of the immune system, thus aiding in protection against 
infections.

Moreover, PRP enhances the gene expression of:

1. Cellular matrix proteins: PRP stimulates the production   
      of proteins that form the extracellular matrix, a critical 
 component in tissue regeneration.

2. Collagen production: Collagen, a key structural protein,   
 is essential for tissue strength and integrity. PRP promotes 
 collagen synthesis, aiding in the healing process.

3. Tenocyte proliferation: Tenocytes are specialized cells         
 found in tendons. PRP stimulates the proliferation of 
 tenocytes, contributing to tendon repair.

4. Mitogenic activity: PRP has the ability to increase the         
 division and production of new cells through its 
 mitogenic activity. 

Many growth factors found in platelets are involved in the homeostasis 
of articular cartilage and have been studied in vitro, demonstrating 
their potential in assisting cartilage repair (9).

Throughout the book, there is a consistent emphasis on healing, 
regeneration, and rebuilding. This emphasis unequivocally under-
scores the vital role of the regeneration process as the physiological 
foundation for tissue repair and forms the core of the new paradigm 
of regenerative medicine.

23



24 24



25

Important Facts about Platelets

Understanding the fundamental aspects of platelets provides valuable 
insights into their crucial role in regenerative medicine. Here are some 
key facts about platelets:

1. Platelet production: Platelets are produced in the bone   
      marrow through the fragmentation of large mother    
 cells called megakaryocytes. 
2. Platelet concentration: The physiological range for 
 platelet concentration in the blood is typically between 
 150-400 billion per liter. In contrast, platelet-rich 
 plasma (PRP) used for medical purposes contains at 
 least 2-5 times that number.
3. Daily platelet production: An average healthy adult 
 produces approximately 100 billion platelets each day.
4. Platelet lifespan: Circulating platelets have a lifespan of 5       
      to 9 days.
5. Regulation of platelet production: Platelet production is   
 regulated by a hormone called thrombopoietin, which is 
 produced by the liver and kidneys.
6.   Platelet production per megakaryocyte: Each 
 megakaryocyte, the mother cell of platelets, produces 
 between 5,000 and 10,000 platelets.
7. Storage of reserve platelets: Reserve platelets are stored in   
 the spleen and are released when needed, triggered by 
 sympathetically induced splenic contraction.
8. Platelet clearance: Old platelets are destroyed by 
 phagoytosis in the spleen and liver.

Platelet Function

Platelets fulfill two essential functions in the body:

1. Hemostasis maintenance: The primary function of 
 platelets is to maintain hemostasis, the process of 
 preventing blood loss from damaged blood vessels. 
 When the endothelium of blood vessels is damaged, 
 platelets adhere to the site and form thrombi, which 
 plug the blood vessel and start clot formation.
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2. Tissue regeneration: Platelets also contribute to 
 the regeneration of damaged tissues by delivering 
 growth factors and attracting stem cells to the 
 injured area. The growth factors released by platelets 
 stimulate tissue repair and play a crucial role in 
 the healing process.

________
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Chapter 2

Understanding How Tissue Heals
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Understanding the process of tissue healing is essential to 
comprehend the role of platelets in this intricate process.

Healing refers to the restoration of damaged living tissue to normal 
or near-normal function. It involves the regeneration and repair of 
cells to reduce the size of the damaged area. Tissue replacement can 
occur through two methods: regeneration, where necrotic cells are 
replaced by new cells that form tissue similar to the original, or 
repair, where injured tissue is replaced with scar tissue. Regeneration 
is preferable as it restores full function to the damaged tissue or 
organ (1)(2)(3).

The Healing Process

Healing can be divided into three broad phases:
 1. Acute inflammatory phase
 2. Repair phase
 3. Remodeling phase

Within these phases, there are five distinct stages that occur 
simultaneously but on different planes:

 1. Clotting phase
 2. Inflammatory phase
 3. Proliferative phase
 4. Maturation phase
 5. Remodeling phase

These phases and stages involve a complex and coordinated series 
of events, including chemotaxis, phagocytosis, neocollagenesis 
(formation of new collagen), collagen degradation, and collagen 
remodeling. Furthermore, angiogenesis, epithelialization, and the 
production of new glycosaminoglycans (GAGs) and proteoglycans 
are crucial to the healing process (6).

Clotting Phase

The healing of a wound begins with clot formation, which stops 
bleeding and reduces the risk of infection by trapping foreign 
bacteria, viruses, and fungi. This immediate response is followed by 
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the invasion of neutrophils (white blood cells) within 3 to 24 hours of 
the injury. Epithelial cells start dividing  and multiplying after 24 to 
48 hours. Platelets play a vital role in clot formation (1)(2).

Inflammatory Phase

The inflammatory response is characterized by pain, swelling, redness, 
and warmth around the injured area. This natural defense mechanism 
protects the body from further harm. Swelling stabilizes the area, 
increased blood flow causes warmth, increased blood vessel perme-
ability leads to tissue swelling. During the inflammatory phase, the 
blood delivers macrophages and other phagocytic cells that eliminate 
bacteria, debris, and damaged tissue. The blood also releases chem-
ical factors, including growth factors, which stimulate fibroblasts, 
epithelial cells, and endothelial cells to migrate and divide, forming 
new capillaries. Platelets are responsible for delivering growth fac-
tors to the healing site (1)(2).

Proliferative Phase

After the inflammation subsides, the body initiates the repair of the 
injured area. During the proliferative phase, immature granulation 
tissue containing active fibroblasts is formed. Fibroblasts rapidly 
produce abundant type III collagen, which aids in healing the scar 
left by an open wound. Granulation tissue, as it matures, moves from 
the border of the injury toward the center.

As granulation tissue continues to mature, fibroblasts produce less 
collagen and adopt a more elongated appearance. They produce 
stronger type I collagen. Some fibroblasts transform into myofi-
broblasts, containing actin (a contracting protein similar to smooth 
muscle). This enables them to contract and reduce the size of the 
wound. Platelets facilitate the initial delivery of growth factors, 
speeding up the process of proliferation and tissue rebuilding (2)(3).

Maturation Phase

During the maturation phase, unnecessary vessels formed in the 
granulation tissue are removed through apoptosis (programmed cell 
death), and type III collagen is mostly replaced by type I collagen. 
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Wound healing
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Initially, the collagen is sticky and disorganized, but it needs to align 
to fulfill its function. The primary outcome of the maturation phase 
is improvement in the quality, orientation, and tensile strength of 
the collagen. Collagen, which was originally disorganized, becomes 
cross-linked and aligned along tension lines. This phase can last for a 
year or longer. Ultimately, a scar made of collagen, containing a small 
number of fibroblasts, remains. Rehabilitation and physical therapy 
play a major role in the maturation phase of tissue regeneration.

Remodeling Phase

The remodeling phase is the longest and can last for years. During 
this phase, the tissue undergoes remodeling in response to stress, 
loading pressure, and various physiological and pathological factors. 
New cells replace old cells to adapt to the changing demands placed 
on the tissue. The final appearance and function of the tissue depend 
on several factors. Rehabilitation plays a significant role in the re-
modeling phase of tissue regeneration.
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Outcomes of the Healing Process

The healing process can lead to various outcomes:

 1. Scar formation: In certain instances, healing may   
  result in the formation of nonfunctional scar tissue.

 2. Reparation resulting in partially functional tissue: 
  In other cases, the healing process may lead to the   
  restoration of partially functional tissue. 

 3. Formation of normal tissue: The desired outcome of
   the healing process is the formation of fully 
  functional, normal tissue.

The Role of Platelets in Tissue Healing

Platelets assume a critical role in various phases of tissue healing, 
playing a vital part in normal repair and regeneration (6). The 
incorporation of elevated levels of platelets, as achieved through 
Platelet-Rich Plasma (PRP), can expedite and enhance the process of 
regeneration, facilitating the formation of normal tissue (5).

_________
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PART II 

CLINICAL APPLICATIONS
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Chapter 3

Historic Overview
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Platelet-rich plasma (PRP) and its diverse forms have a significant 
clinical history as a surgical adjunct, particularly in promoting tissue 
healing and managing blood loss during prosthetic surgery (1). Over 
time, the applications of PRP have broadened to encompass multiple 
medical disciplines. These include orthopedics, sports medicine, pain 
management, and even plastic surgery and cosmetic medicine (2)(3)(4)(5).

Early Applications in Oral Surgery

The initial use of PRP was observed in oral surgery, where it showed 
promising results in promoting tissue healing and improving 
outcomes (2). This led to further exploration of PRP’s potential in oth-
er areas of medicine.

Orthopedic Applications

Orthopedics emerged as a prominent field for the widespread 
application of PRP. It was used in surgeries of the hip, shoulder, and 
knee, proving effective in promoting tissue healing and improving 
patient outcomes (4). Using PRP injections also gained popularity in 
managing muscle, tendon, and cartilage injuries, establishing it as an 
integral component of sports medicine and rehabilitation (3).

Expanding Medical Applications

In more recent years, the applications of PRP have extended to fields 
such as plastic surgery and cosmetic medicine. PRP is now used for 
regenerating aging skin, reducing wrinkles, and addressing issues re-
lated to collagen volume loss (5). The expansion of PRP into cosmetic medi-
cine highlights its versatility and potential in various medical contexts.

Historical Milestones

The history of PRP can be traced back to the introduction of allogeneic 
fibrin glue in 1970. It provided a foundation for the development of 
PRP as an autologous treatment option. Clinical trials involving PRP 
were first reported in 1987 when it was used to prevent the need for 
homologous blood product transfusion after open heart surgery. In 
1990, autologous fibrin gel or fibrin serum, also known as fibrin glue, 
was used for its hemostatic and adhesive properties (1). 
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Scientific Support and Rapid Expansion 

In 2003, scientific evidence supporting the efficacy of PRP in the 
management of cartilage issues emerged, leading to its widespread 
adoption within the medical field. Since then, numerous articles, 
reviews, and books have been published, extolling the benefits of PRP 
and fueling its rapid expansion (1).

Benefits of PRP

The popularity and acceptance of PRP can be attributed to several 
key factors. Firstly, it offers a convenient and straightforward 
administration process, making it accessible to medical professionals 
across different specialties. Secondly, in comparison to alternative 
treatment options, PRP is relatively cost-effective, providing an 
affordable solution for patients. Lastly, PRP serves as an alternative 
to major surgical procedures, which is especially valuable for athletes 
aiming to expedite their return to sports and for older patients seeking 
a swift recovery while avoiding invasive surgery (1).

Throughout its historical journey, PRP has transformed from its 
initial utilization in oral surgery to a versatile tool employed in diverse 
medical fields. Its effectiveness in facilitating tissue healing, minimizing 
blood loss, and enhancing patient outcomes has contributed to 
its widespread acceptance. As ongoing research continues to unveil the 
potential of PRP, its applications are expected to further expand. The 
mentioned historical milestones serve as a foundation for the ongoing 
advancements in the realm of regenerative medicine. PRP has become 
an integral component of the new paradigm of regenerative medicine, 
providing a promising approach to tissue repair and regeneration.

_________
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Chapter 4

Clinical Application of PRP Injections
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PRP has emerged as a groundbreaking treatment option across diverse 
medical fields, revolutionizing our approach to tissue healing and 
pain management. Through ongoing research and advancements, its 
clinical applications continue to expand, providing hope and relief to 
patients grappling with a wide range of musculoskeletal conditions.

PRP in the Treatment of Tendon Injuries

Tendon injuries, such as chronic tendinopathies, are prevalent among 
athletes and individuals with active lifestyles. These conditions often 
result in swelling, pain, and limited range of motion, affecting both 
the tendon and surrounding tissues.

PRP has shown promising outcomes in the management of chronic 
tendon injuries. Studies conducted on both animals and humans 
have demonstrated improvements in tendon healing and maturation 
compared to control groups. Mechanical testing has revealed 
enhanced tendon and cartilage maturation, as well as increased 
formation of new bone and cartilage at the injury site (1)(2)(3).

Specific tendons, such as the Achilles tendon, patellar tendon, wrist 
extensor tendon, and supraspinatus tendon, have been extensively 
studied in relation to PRP treatment. In the case of Achilles tendon 
injuries, PRP injections have been found to expedite the recovery 
process following surgery, leading to early restoration of function. 
Similarly, in chronic patellar tendinopathy, PRP injections have 
shown potential benefits, contributing to pain reduction and 
improved tendon healing (1)(2)(3).

Platelet-derived growth factors play a vital role in the repair and 
regeneration of damaged ligaments, including the medial collateral 
ligament and the anterior cruciate ligament (ACL). Their presence in 
PRP promotes tissue healing and enhances the homeostatic processes 
within these ligaments, facilitating recovery and restoring stability to 
the affected joints.

PRP in the Treatment of Cartilage Injuries

Articular cartilage injuries pose significant challenges due to the 
limited regenerative capacity of cartilage tissue. However, PRP has 
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emerged as a potential treatment option for managing these injuries, 
particularly in the knee, hip, and ankle joints. In clinical practice, 
multiple intra-articular injections of PRP have been employed to 
facilitate cartilage healing and improve patient outcomes (3)(4)(5).

Clinical studies have reported favorable results in terms of pain 
reduction and improved joint function following PRP treatment. In 
comparative studies with common nonsurgical treatments, such as 
hyaluronan injections, PRP injections have showed superior pain 
control and greater improvements in physical function (3)(4)(5).

PRP’s regenerative effects on cartilage have been observed both in 
patient outcomes and laboratory studies. The presence of various 
growth factors in PRP has been shown to enhance cell regeneration 
and promote cartilage repair. In the context of ACL reconstruction, 
PRP augmentation has led to a significant reduction in the time 
required for graft signal homogeneity, indicating accelerated healing 
and improved graft integration. These findings underscore the 
potential of intra-articular PRP injections to alleviate pain and 
enhance joint function in cartilage injuries (4)(5).

Platelet-derived growth factors play a crucial role in meniscus 
homeostasis and repair. Meniscal regeneration and healing are facili-
tated by the involvement of platelets during the early stages of tissue 
repair, ensuring optimal function and stability of the meniscus.

PRP in the Treatment of Muscle Injuries

Muscle injuries, including strains, sprains, and contusions, are common 
in both athletic and general populations. These injuries can cause 
substantial pain, functional limitations, and disruptions to daily 
activities. While traditional conservative measures, such as rehabil-
itation, stretching, strengthening regimens, and local anesthetic 
or steroid injections, are commonly employed, they may not guarantee 
full recovery or expedited pain relief.

PRP has emerged as a promising treatment modality with the potential 
to expedite the recovery process in muscle injuries and facilitate 
rehabilitation. Although scientific evidence regarding the use of PRP 
in managing muscle pain is still developing, preliminary studies have 
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demonstrated its effectiveness in promoting the healing of muscle 
injuries and accelerating return to functional activities (6).

Despite the existing limitations of PRP, its noninvasive characteristics 
and the expanding body of research supporting its efficacy in pain 
management have significantly contributed to its rising popularity 
and widespread utilization in clinical settings.

_________
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PRP therapy has garnered recognition for its remarkable potential in 
augmenting tissue healing and addressing a wide array of injuries and 
conditions. These include tendonitis, ligament tears, osteoarthritis, facet 
arthropathies, and disc degeneration. Numerous medical studies have 
yielded valuable insights into the clinical applications of PRP, revealing 
positive outcomes and highlighting the growing scope of this field.

In this chapter, we will delve into a curated collection of clinical studies 
that showcase the diverse range of PRP applications. These studies 
encompass various study designs and exemplify the dynamic nature of 
this evolving field, which continuously explores new applications and 
avenues for further research.

Our exploration will commence with an examination of seven in vivo 
clinical studies conducted on human subjects. Additionally, we will 
conclude with an in vitro study conducted on animal models in a labo-
ratory setting. While these studies are extensive and thorough, we have 
included concise commentaries after each conclusion to facilitate your 
comprehension of their overall significance.

These studies collectively contribute to our understanding of the 
clinical benefits and potential of PRP therapy in various medical 
contexts. They provide valuable evidence supporting its effectiveness 
and offer insights into its potential applications in promoting tissue 
healing and enhancing patient outcomes.

As we delve into each study, it is crucial to recognize the rigorous 
scientific process and the meticulous data analysis involved. By exam-
ining the results, conclusions, and commentaries, you will develop a 
comprehensive understanding of the value and implications of these 
studies within the broader realm of PRP therapy.

By exploring the clinical applications of PRP and comprehending the 
evidence derived from these studies, we can truly grasp the significant 
impact and transformative potential of this innovative approach to 
regenerative medicine.

The following subchapters will offer a comprehensive overview of each 
study, its methodology, findings, and implications. This will provide 
you with an opportunity  to delve deeper into the specific clinical ap-
plications of PRP therapy. Stay tuned as we embark on an enlightening 
journey through these remarkable studies, unveiling the potential of 
PRP therapy and its transformative role in revolutionizing the field of 
regenerative medicine.
44



45

Clinical Studies 

Introduced in the 1st Edition
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Study 1

The American Journal of Sports Medicine 2010.
Positive effect of autologous platelet concentrate in lateral epicon- 
dylitis in a double-blind randomized controlled trial: platelet-rich 
plasma versus corticosteroid injection with a one-year follow-up. 
Author: Joost C. Peerbooms

 Background: Platelet-rich plasma (PRP) stimulates repair.

 Purpose: To determine the effectiveness of PRP compared   
 with corticosteroid injections in patients with chronic 
 lateral epicondylitis.

 Results: For the purpose of the study, successful 
 treatment was defined as achieving a reduction of over 25% 
 in pain, as measured by the visual analog pain scale. 
 The results indicated that, based on the scores from to 
 the visual analog pain scale, 49%of the participants in 
 the corticosteroid group and 73% of the participants in 
 the PRP group experienced successful outcomes following 
 the study.

 Conclusion: The treatment of patients with chronic 
 lateral epicondylitis using PRP injections has been shown 
 to reduce pain and significantly improve function. 
 These positive outcomes surpass the effects observed 
 with corticosteroid injections.

 Summary: PRP treatment has proven beneficial 
 for the majority of patients in reducing pain and 
 enhancing mobility, surpassing the results observed 
 in patients receiving steroid injections. Notably,   
 these improvement have been sustained over    
 time, with no reported complications.
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Study 2

International Journal of Sports Medicine 2010. 
Treatment of Achilles tendinopathy with platelet-rich plasma. 
Author: K. Gaweda

 Background: Achilles tendinopathy often hinders the 
 functionality of individuals who are active, but the 
 condition improves when PRP injections are employed 
 as a treatment.

 Purpose: The aim of the study was to evaluate the 
 effectiveness of Achilles tendinopathy treatment with 
 autologous platelet-rich plasma (PRP).
 
 Results: 14 prospectively selected patients were evaluated   
 using the American Orthopedic Foot and Ankle Society 
 (AOFAS) scale and Ultrasonography (US). During the 
 follow-up visits, notable improvements were observed in 
 the clinical and imaging results of all the patients. By the 
 end of the 18-month follow-up period, only two patients 
 reported experiencing pain.

 Conclusion: The substantial improvement in functional   
 evaluation scores, coupled with the absence of 
 complications, highlights the significant value of 
 PRP treatment. The study also revealed high levels 
 of patient satisfaction and notable improvements in 
 activity levels. These encouraging results further support 
 the efficacy and positive outcomes associated with 
 PRP treatment.

 Summary: PRP injections have demonstrated their   
 ability to enhance the functioning of patients with 
 Achilles tendinopathy while also resulting in 
 fewer complications.
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Study 3

Clinical and Experimental Rheumatology 2008.
Intra-articular injection of an autologous preparation rich in 
growth factors for the treatment of knee osteoarthritis (OA): A 
retrospective cohort study.
Author: M. Sanchez

 Background: Platelets derived from blood, which create a   
 preparation abundant in growth factors (known as PRGF), 
 possess the potential to augment the ability of cartilage to 
 undergo self-repair.

 Purpose: The objective of this study was to investigate the   
 potential use of PRGF for the treatment of knee osteoarthritis.

 Results: In the study, 30% of patients with osteoarthritis   
 received treatment with PRGF, while another 30% were 
 treated with hyaluronan as a control group. After five weeks, 
 the observed success rate in terms of improvement in pain 
 perception was 33.4% in the PRGF group compared to 
 10% in the hyaluronan group.

 The intra-articular administration of PRGF, along with its 
 biocompatibility and non-immunogenicity, presents an 
 appealing approach to the treatment of osteoarthritis. 
 The autologous nature of this therapy is particularly 
 relevant to osteoarthritis management, as the disease 
 affects individuals over the age of 60 who are most 
 susceptible to drug toxicity.

 Conclusion: The use of PRGF for the treatment of patients   
 with knee osteoarthritis has demonstrated a higher success 
 rate compared to the use of hyaluronan.

 Summary: PRP injections have been shown to 
	 provide	more	effective		relief	from	osteoarthic	(OA)	 	
	 knee	pain	compared	to	hyaluronan		(Synvisc)   
 injections.
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Study 4

Knee Surgical Sports Traumatology and Arthroscopy 2010. 
Platelet-rich plasma: intra-articular knee injections 
produced favorable results on degenerative cartilage lesions.
Author: Elizaveta Kon

 Background: Platelet-rich plasma (PRP) is a natural 
 concentrate of growth factors derived from a patient’s 
 own blood. It has been studied in various medical disciplines 
 to explore its potential in enhancing tissue regeneration.

 Purpose: The objective of this study was to investigate the   
 efficacy of using PRP as a novel approach to treat 
 degenerative lesions of articular cartilage in the knee.

 Results: In this study, a total of 100 consecutive patients   
 suffering from chronic degenerative knee conditions were 
 treated with intra-articular PRP injections. Evaluations were 
 conducted at 6 and 12-month intervals using an objective visual 
 analog pain scale for clinical assessment. From the baseline 
 evaluation to the end of the therapy and throughout the 
 6-12 month follow-up period, a statistically significant 
 improvement was observed in all cases. Furthermore, 80% 
 of the patients expressed satisfaction  with the treatment results.

 Conclusion: PRP injections have shown clinical significance    
 in reducing inflammatory and degenerative articular 
 processes, leading to improvements in knee function and 
 quality of life. The short-term results of the study were 
 encouraging, indicating that autologous PRP intra-articular 
 injection is a safe treatment option that may prove beneficial   
 for managing early degenerative knee conditions. 

 Summary: Following PRP injections, patients expe-  
 rienced notable improvements in knee function and 
 mobility, both in the short and long term. PRP has 
 proven to be a  safe treatment option and holds 
	 promise	as	an	effective	approach	for	treating	early	
 signs of aging in the knees.
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Study 5

Injury 2009. 
Platelet-Rich Plasma: New Clinical Application: a pilot study for 
treatment of jumper’s knee.
Author: Elizaveta Kon

 Background: PRP growth factors have demonstrated their   
 efficacy in improving pain associated with jumper’s knee.

 Purpose: The objective of the study was to investigate the   
 novel approach of treating chronic patellar tendonitis with   
 PRP injections. This was achieved by collecting and evaluating 
 data on the number, timing, severity, duration, and resolution 
 of adverse events associated with the treatment among study 
 participants. Additionally, the study aimed to analyze the 
 obtained results to determine the feasibility, safety, indications,   
 and potential applications of this method for further research.

 Results: In this study, a group of 20 male athletes with a   
 history of knee prepatellar pain received PRP treatment. They 
 were evaluated at a six-month follow-up. No severe adverse 
 events were observed, and statistically significant improve-  
 ments were noted in scores for all patients.

 Conclusion: The results of the study suggest that    
 PRP injections, which aid in tissue regeneration, can be safely 
 used for the treatment of jumper’s knee. This method shows 
 promise in reducing pain and enabling the majority of 
 patients to resume full tendon-loading activities.

 Summary: PRP injections have been shown to 
 enhance tissue regeneration in the knee leading 
 to an increased potential for pain relief.
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Study 6

American Journal of Sports Medicine 2006. 
Treatment of chronic elbow tendonitis with buffered platelet-rich 
plasma.   
Author: Allan Mishra

 Background: Elbow epicondylar tendonitis is a common   
 issue that is typically resolved through nonoperative measu-
 rers. However, in cases where these measures are ineffective, 
 patients often seek alternative nonsurgical intervention.

 Purpose: The objective of the study was to investigate the 
 effects of treating chronic severe elbow tendonitis with 
 buffered platelet-rich plasma (PRP) in patients who were 
 considering surgery. The study aimed to assess the reduction 
 of pain and improvement in function resulting from this   
 treatment.

 Results: In this study, a total of 140 patients with elbow 
 epicondylitis were evaluated. After undergoing treatment 
 with platelet-rich plasma (PRP), patients reported a 60% 
 improvement in visual analog pain scale scores after eight 
 weeks, compared to 16% improvement in the control group. 
 At the six-month follow-up,  patients treated with PRP noted 
 an 81% improvement in their visual analog pain scale scores. 
 Furthermore, at the final follow-up, there was a significant 
 93% reduction in pain compared to the initial visual analog 
 pain scale scores before the treatment.

 Conclusion: The treatment of patients suffering from   
 chronic elbow tendonitis with buffered platelet plasma resulted 
 in a significant reduction in pain. The findings suggest that 
 platelet-rich plasma should be considered as a viable option 
 prior to surgical intervention. Notably, none of the patients 
 who received PRP treatment experienced worsened symptoms, 
 and no complications were reported throughout the study.

 Summary:	PRP	has	demonstrated	high	effectiveness		
 in the treatment of elbow tendonitis and represents 
 a viable alternative to surgical intervention.
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Study 7

Journal Tissue Engineering 2007. 
Intervertebral disc (IVD) regeneration using platelet-rich plasma 
and biodegradable gelatin hydrogel microspheres.
Author: Masateru Nagae

 Background: Platelet-rich plasma shows promising 
 potential in the regeneration of intervertebral discs.

 Purpose: The objective of the study was to assess the regen-  
 erative potential of growth factors in intervertebral disc (IVD)   
 regeneration and the treatment of IVD degeneration. 
 Furthermore, the study aimed to investigate the therapeutic 
 effects of combined administration of platelet-rich 
 plasma (PRP) and biodegradable gelatin hydrogel 
 microspheres on degenerated IVDs in an animal study.

 Results: Histologically, significant advancements in inter-  
 vertebral disc (IVD) degeneration were observed in both the 
 control group and the group treated with platelet-rich 
 plasma (PRP). However, in the PRP group, the progression 
 of IVD degeneration was remarkably suppressed over the 
 8-week period. Intense immunostaining for proteoglycans   
 was observed in the nucleus pulposus (NP) and inner layer of 
 the annulus fibrosus (AF) eight weeks after administration of 
 PRP-impregnated microspheres. The microspheres themselves   
 became indistinct eight weeks after injection, and no apparent   
 side effects were observed in the study.

 Conclusion: The results of the study suggest that the com-  
 bined administration of platelet-rich plasma (PRP) and 
 gelatin hydrogel microspheres into the intervertebral disc 
 holds promise as a therapeutic modality for inhibiting 
 intervertebral disc degeneration.

 Summary: Platelet-rich	plasma	(PRP)	injection	into			
 an intervertebral disc has shown potential to    
 promote disc regeneration without observed    
	 side	effects.

52



53

Study 8

American Journal of Sports Medicine 2008. 
Platelet-rich plasma enhanced tendon repair. A cell culture study 
in vitro.
Author: Marieke De Mos

 Background: The application of autologous platelet-rich   
 plasma (PRP) has demonstrated potential in improving 
 tendon healing for traumatic tendon injuries. However, 
 further understanding of the underlying mechanisms
 through which PRP promotes tendon repair is essential.

 Purpose: The objective of this study was to assess the 
 impact of platelet-rich plasma (PRP) and endogenous growth 
 factors produced by human tenocytes on the production of 
 collagen by cells.

 Results: The platelet count in platelet-rich plasma (PRP) 
 increased by a factor of 2.55. Moreover, both platelet-rich clot 
 releasate (PRCR) and platelet-poor clot releasate (PPCR) 
 resulted in increased cell number and total collagen production.

 Conclusion: In cultures of human tenocytes, platelet-rich   
 clot releasate (PRCR) and platelet-poor clot releasate (PPCR) 
 have been shown to stimulate cell proliferation and increase 
 total collagen production. The application of autologous 
 platelet-rich plasma (PRP) has demonstrated effectiveness 
 in the healing of chronic traumatic tendon injuries and 
 tendinopathies. PRP clot releasate  stimulates cell prolifera-  
 tion, collagen deposition, and enhances the gene 
 expression of matrix-degrading enzymes and endogenous 
 growth factors produced by human tendon cells. These 
 effects may contribute to the restoration of normal function 
 following traumatic injuries.

 Summary: PRP injections have been found to 
 stimulate cell growth and enhance collagen 
 production, leading to improved tendon healing.
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The field of Platelet-Rich Plasma (PRP) therapy has shown numerous 
successful clinical applications that are well-documented in medical 
literature. However, as the applications of PRP expand, there is an 
increasing demand for larger and more robust clinical trials to establish 
its healing properties with greater certainty. To provide you with a 
comprehensive understanding of the effects of PRP on real patients, 
I have chosen the first seven human studies, as well as one laboratory 
study conducted on animal models.

Let’s now summarize these eight studies:

Study 1: The use of PRP treatment has demonstrated 
 significant pain reduction and improved mobility when 
 compared to patients who received steroid injections.
Study 2: Patients with Achilles tendinopathy experienced 
 improved functioning and a lower incidence of complications 
 after  undergoing PRP injections.
Study 3: PRP injections were found to be more effective than Syn-  
 visc injections in relieving knee pain caused by osteoarthritis.
Study 4: Both short-term and long-term improvements in 
 knee function and mobility were observed following PRP 
 injections. PRP was deemed a safe and potentially effective 
 treatment option for early signs of knee aging.
Study 5: PRP therapy exhibited positive results in tissue 
 regeneration within the knee, leading to an increased 
 potential for pain relief and accelerated healing.
Study 6: PRP injections were highly effective in treating elbow ten-  
 donitis, serving as a viable alternative to surgical intervention.
Study 7: The combination of PRP injections with hydrogel 
 demonstrated both safety and effectiveness in the treatment 
 of intervertebral disc degeneration. No adverse side effects 
 were reported during the study.
Study 8: PRP injections were found to stimulate cell growth and 
 collagen production, thereby enhancing the healing process 
 of tendons.

These studies collectively demonstrate the positive outcomes of PRP 
therapy in treating various conditions. From pain reduction and 
improved mobility to tissue regeneration and accelerated healing, 
the findings highlight PRP as a promising treatment option.
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Newest Clinical Studies 
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Advancements in PRP Research

Since the publication of the first edition of “PRP Platelet Rich Plasma 
- A New Paradigm of Regenerative Medicine” in 2013, the field of 
platelet-rich plasma (PRP) has made significant advancements. Ex-
tensive research has contributed to a deeper understanding of the 
benefits of PRP and its expanding applications.  As the author and 
editor of this book, I am excited to present the latest developments in 
PRP research that have emerged over the past decade.

In this chapter, I have carefully selected six groundbreaking studies 
that are at the forefront of PRP medicine. These studies utilize 
various methodologies, including meta-analyses of larger group 
studies and review articles, to provide comprehensive insights into 
the field. Each study carries significant importance and contributes 
to shaping the future of PRP therapy.

After providing a comprehensive summary of each study, I will offer 
a brief commentary to help you grasp the overall value and implica-
tions of the findings. Together, these studies offer a glimpse into the 
remarkable progress made in PRP over the past decade. They serve 
as valuable resources for healthcare professionals and individuals 
seeking a deeper understanding of PRP’s potential in regenerative 
medicine.

As we delve into these studies, we will gain valuable insights into 
the advancements made in PRP research and their contributions to 
the evolving field of regenerative medicine. The findings presented 
in this chapter will expand your knowledge and provide a solid foun-
dation for further exploration of the transformative potential of PRP.

Get ready to embark on an enlightening journey as we explore the 
latest studies that have shaped the field of PRP and its promising 
applications. Let us now dive into the details and discoveries of these 
studies, which have significantly advanced our understanding of 
PRP’s potential. 
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Study 1

International Journal of Molecular Sciences 2020.
Platelet-Rich Plasma: New Performance Understandings and 
Therapeutic Considerations in 2020
Authors: Peter Everts et al. 

Abstract

In the article “Platelet-Rich Plasma: New Performance Understanding 
and Therapeutic Considerations in 2020,” the authors provide a 
comprehensive review of the recent advancements in platelet-rich 
plasma (PRP) research. They delve into its biological mechanisms, 
therapeutic applications, and potential future directions. The authors 
emphasize the necessity of standardizing PRP preparation and 
administration protocols and advocate for a personalized approach 
to PRP therapy. Additionally, they highlight the significance of 
conducting additional research and well-designed clinical trials to 
refine PRP treatment protocols and maximize its clinical benefits.

Discussion

The authors delve into the underlying biological mechanisms of PRP, 
focusing on the pivotal role of platelets, growth factors, and other bio-
active molecules in the healing process. They emphasize the signifi-
cance of comprehending these mechanisms to enhance PRP therapy 
and improve patient outcomes. Furthermore, the article highlights 
the substantial variability observed in PRP preparation methods, 
which can impact the concentration and composition of platelets and 
growth factors in the final product. The authors strongly advocate 
for the establishment of standardized PRP preparation protocols to 
ensure consistency and reproducibility in clinical practice.

The authors place significant emphasis on the importance of person-
alized PRP therapy, taking into account various factors such as 
patient age, health status, and the severity of the injury being treated. 
They propose that customizing PRP treatment according to the 
specific needs of each patient could potentially result in improved 
clinical outcomes and a more efficient use of healthcare resources.

58



59

Applications

The article thoroughly examines the wide-ranging clinical applica-
tions of PRP therapy across various fields, including orthopedics, 
sports medicine, dentistry, and dermatology. The authors discuss 
the existing evidence supporting the effectiveness of PRP in treating 
a range of conditions, such as tendon injuries, osteoarthritis, bone 
fractures, and skin ulcers, among others. Additionally, they address 
the potential adverse effects and complications associated with PRP 
therapy, underscoring the importance of careful patient selection 
and treatment planning to mitigate risks.

While acknowledging the promising outcomes observed in numerous 
studies, the authors emphasize the necessity for further research to 
establish optimal PRP concentrations, formulations, and injection 
protocols tailored to each clinical application. Furthermore, they 
highlight potential future directions for PRP research, such as 
exploring its role in tissue engineering and regenerative medicine in 
combination with other biologic agents and scaffolds.

Summary

In summary, the article “Platelet-Rich Plasma: New Per-
formance Understanding and Therapeutic Considerations 
in	 2020”	 offers	 a	 comprehensive	 and	 current	 review	 of	
PRP therapy, encompassing its biological mechanisms, 
and diverse clinical applications. The authors emphasize 
the need for ongoing research, collaboration, and stan-
dardization in PRP therapy to optimize treatment pro-
tocols	and	fully	harness	its	potential	benefits	in	the	field	
of regenerative medicine. By further exploring the thera-
peutic possibilities of PRP, healthcare professionals may 
discover new avenues for facilitating faster and more 
effective	recovery	 for	patients	with	various	 injuries	and	
conditions.
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Study 2

Bristish Journal of Sports Medicine 2015.
Efficacy of platelet-rich plasma injections in osteoarthritis of the 
knee: a systematic review and meta-analysis
Authors: Laudy, A. B., Bakker, E. W., Rekers, M., & Moen, M. H.

Abstract:

The article by Laudy et al. (2015) aims to assess the effectiveness 
of platelet-rich plasma (PRP) injections in the treatment of knee 
osteoarthritis. Through a systematic review and meta-analysis of 
published literature, the authors conducted a comprehensive search 
of multiple databases and identified ten eligible randomized 
controlled trials for analysis. The findings of the study suggest that 
PRP injections result in significant clinical improvements, specifically in 
pain reduction and functional outcomes, among patients with knee 
osteoarthritis.

Discussion:

Laudy et al. (2015) conducted a comprehensive analysis of the existing 
literature, drawing attention to various factors that can potentially 
impact the efficacy of PRP injections. The authors identified the 
method of PRP preparation, the number and frequency of injections, 
and the severity of osteoarthritis as crucial elements that may influence 
treatment outcomes. They stressed the importance of establishing stan-
dardized PRP protocols to ensure consistency and reproducibility in 
clinical practice. Furthermore, Laudy et al. highlighted the necessity 
for well-designed, larger-scale studies to evaluate the long-term 
effectiveness and safety of PRP injections in the context of knee 
osteoarthritis.

Applications:

The findings from this systematic review and meta-analysis indicate 
that PRP injections can be an effective treatment option for individuals 
with knee osteoarthritis. As highlighted by Laudy et al. (2015), PRP 
injections demonstrated significant improvements in pain reduction 
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and functional outcomes when compared to alternative treatments 
such as hyaluronic acid injections or placebo. PRP injections have 
the potential to alleviate pain, enhance joint function, and ultimate-
ly improve the quality of life for patients suffering from knee osteo-
arthritis. However, it is important to consider the specific clinical 
context and individual patient characteristics to determine the most 
suitable treatment approach.

Summary:

In	conclusion,	the	article	by	Laudy	et	al.	(2015)	provides	
valuable	insights	into	the	effectiveness	of	PRP	injections	
as a treatment for knee osteoarthritis. The systematic re-
view and meta-analysis demonstrate that PRP injections 
can	 result	 in	 significant	 improvements	 in	 pain	 reduction	
and functional outcomes in patients with knee osteoar-
thritis. However, the authors emphasize the importance 
of further research to establish standardized PRP proto-
cols	and	assess	the	 long-term	safety	and	efficacy	of	PRP	
injections	in	knee	osteoarthritis.	The	findings	of	this	study	
contribute to the growing body of evidence supporting 
PRP	as	a	promising	treatment	option	in	the	field	of	regen-
erative medicine, particularly for individuals with knee 
osteoarthritis.
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Study 3

Nature Reviews Rheumatology 2013.
Platelet-rich plasma for managing pain and inflammation in 
osteoarthritis
Authors: Andia, I., & Maffulli, N.

Abstract:

In this article by Andia and Maffulli (2013), the authors delve into the 
potential of platelet-rich plasma (PRP) as a viable treatment option 
for managing pain and inflammation related to osteoarthritis. 
They conduct a comprehensive review of the existing knowledge 
regarding the biological mechanisms of PRP, with a specific focus on 
its role in modulating inflammation and pain pathways. The article 
also examines the clinical evidence that supports the effectiveness 
of PRP in the treatment of osteoarthritis, highlighting its potential 
benefits and limitations in this context.

Discussion:

Andia and Maffulli (2013) discuss the rationale behind the utilization 
of PRP for the treatment of osteoarthritis, with a particular emphasis 
on its potential to modulate the inflammatory response and facili-
tate tissue repair. The authors explain that PRP contains a diverse 
range of growth factors and bioactive molecules that have the ability 
to regulate inflammation, stimulate cell proliferation, and support 
tissue regeneration. However, the exact mechanisms through which 
PRP exerts its effects in osteoarthritis remain unclear, necessitating 
further research to fully comprehend its therapeutic potential.

The authors also conduct a  review of the available clinical evidence 
pertaining to the efficacy of PRP in the treatment of osteoarthritis. 
They note that several studies have reported promising results, with 
certain clinical trials demonstrating improvements in pain, function, 
and quality of life subsequent to PRP injections. However, Andia and 
Maffulli (2013) point out that limitations such as small sample 
sizes, heterogeneous methodologies, and a lack of standardized PRP 
preparations constrain the current body of literature.
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Applications:

Based on the existing comprehension of PRP’s biological properties 
and the available clinical evidence, Andia and Maffulli (2013) propose 
that PRP presents itself as a promising treatment option for managing 
pain and inflammation in osteoarthritis. PRP injections could potentially 
serve as an alternative or complementary therapy to conventional 
treatment methods, including nonsteroidal anti-inflammatory drugs, 
corticosteroid injections, and hyaluronic acid injections. However, 
the authors emphasize the significance of conducting larger, well-de-
signed clinical trials to establish the long-term efficacy and safety of 
PRP in the treatment of osteoarthritis.

Summary:

In	summary,	 the	article	by	Andia	and	Maffulli	 (2013)	
offers a comprehensive overview of the potential of PRP 
as	a	treatment	for	pain	and	inflammation	in	osteoarthri-
tis. The authors delve into the biological rationale under-
lying	PRP’s	therapeutic	effects	and	examine	the	available	
clinical evidence supporting its use in the treatment of 
osteoarthritis. While the current literature suggests that 
PRP holds promise as a treatment option for managing 
pain	and	 inflammation	 in	osteoarthritis,	 further	research	
is	needed	to	substantiate	its	long-term	safety	and	efficacy.	
This article provides valuable insights to the ongoing dis-
cussion	surrounding	the	potential	of	PRP	in	the	field	of	re-
generative medicine and its applications in the treatment 
of osteoarthritis.
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Study 4

The American Journal of Sports Medicine 2009.
Platelet-rich plasma: from basic science to clinical applications
Authors: Foster, T. E., Puskas, B. L., Mandelbaum, B. R., Gerhardt, 
M. B., & Rodeo, S. A.

Abstract:

In this comprehensive review article, Foster et al. (2009) discuss 
the fundamental science behind platelet-rich plasma (PRP) and 
its potential clinical applications in the field of sports medicine. 
The authors delve into the biology of platelets and the growth factors 
they release, as well as the different techniques for preparing PRP. 
Furthermore, the article explores the potential therapeutic uses of 
PRP in the treatment of various orthopedic conditions and injuries. 
It highlights the current state of clinical evidence supporting the 
effectiveness of PRP in these applications.

Discussion:

Foster et al. (2009) delve into the biology of platelets, providing an 
explanation of their crucial role in the healing process and their ability 
to release growth factors that modulate inflammation, cell prolifer-
ation, and tissue regeneration. The authors also discuss the various 
techniques used for preparing PRP, emphasizing the importance of 
standardization to optimize its therapeutic potential.

The review comprehensively covers the potential applications of PRP 
in the field of sports medicine. It explores its use in treating a range 
of injuries, including tendon and ligament injuries, muscle injuries, 
cartilage repair, and bone healing. The authors highlight the current 
state of clinical evidence, acknowledging that while some studies 
have shown promising results, others have reported inconsistent 
findings or no significant benefits.

Applications:

Foster et al. (2009) suggest that PRP holds great promise as a 
valuable tool in the field of sports medicine, providing a biologic 
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approach to treating diverse orthopedic conditions and injuries. The 
authors acknowledge the wide range of applications in which PRP 
has been utilized, such as the treatment of tendonitis, ligament inju-
ries, muscle injuries, and promotion of bone healing. However, they 
emphasize the necessity for further research to determine the opti-
mal preparation methods, treatment protocols, and dosages that can 
effectively maximize PRP’s therapeutic potential.

Summary:

In	 conclusion,	 Foster	 et	 al.	 (2009)	provide	an	 extensive	
review of the underlying science behind PRP and its po-
tential	clinical	applications	in	the	field	of	sports	medicine.	
The authors discuss the biology of platelets, the various 
techniques used for PRP preparation, and the potential 
therapeutic uses of PRP for treating a wide range of or-
thopedic conditions and injuries. While the current clini-
cal	evidence	presents	mixed	findings,	the	authors	suggest	
that	PRP	holds	a	significant	potential	as	a	biologic	treat-
ment option in sports medicine. This review contributes 
valuable insights to the ongoing discussion surrounding 
PRP’s potential in regenerative medicine and its applica-
tions in the treatment of orthopedic conditions and inju-
ries.
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Study 5

The Journal of Arthroscopic and Related Surgery 2021.
Platelet-Rich Plasma: Fundamentals and Clinical Applications
Authors: Andrew J. Sheean, Adam W. Anz, et al.

Abstract:

In this recent review article, Sheean, Anz, and their colleagues (2021) 
present a comprehensive overview of the fundamental principles that 
underlie platelet-rich plasma (PRP) therapy. The authors discuss 
the diverse clinical applications of PRP within the realm of ortho-
pedic surgery. They address the rationale behind utilizing PRP, the 
biological properties of platelets, the process of PRP preparation, 
and the current body of evidence supporting the efficacy of PRP in 
treating various musculoskeletal conditions.

Discussion:

Sheean et al. (2021) delve into the rationale behind utilizing PRP in 
orthopedic surgery, placing emphasis on the pivotal role of platelets 
and their growth factors in promoting tissue healing and regenera-
tion. The authors discuss the biological properties of platelets and 
the various methods employed for PRP preparation, underscoring 
the importance of standardized protocols to optimize the therapeutic 
potential of PRP.

The review comprehensively covers the current body of evidence 
supporting the use of PRP in the treatment of various musculoskeletal 
conditions, including tendinopathies, osteoarthritis, cartilage injuries, 
and ligament injuries. The authors also address the ongoing debate 
surrounding the efficacy of PRP, noting that while some studies have 
shown positive outcomes, others have reported conflicting results or 
no significant benefits.

Applications:

According to Sheean et al. (2021), PRP has found extensive applica-
tion in orthopedic surgery, providing a biologically-driven approach 
to the treatment of diverse musculoskeletal conditions. The authors 
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highlight the use of PRP in conditions such as tendinopathies, os-
teoarthritis, cartilage injuries, and ligament injuries, among others. 
However, they underscore the necessity for additional research to 
enhance our understanding of optimal PRP preparation methods, 
treatment protocols, and dosages to maximize its therapeutic po-
tential.

Summary:

In	conclusion,	Sheean,	Anz,	and	their	colleagues	(2021)	
provide a comprehensive and thorough overview of 
the fundamental principles and clinical applications 
of PRP therapy in the field of orthopedic surgery. The 
authors discuss the biological properties of platelets, 
the process of PRP preparation, and the existing ev-
idence supporting the use of PRP in the treatment of 
various musculoskeletal conditions. While the evi-
dence regarding the efficacy of PRP is mixed, the au-
thors suggest that PRP holds significant potential as a 
biologically-based treatment option in the field of or-
thopedic surgery. This review offers valuable insights 
into the ongoing discussion surrounding the role of 
PRP in regenerative medicine and its applications in 
the treatment of orthopedic conditions and injuries.

67



68

Study 6

The Journal of Arthroscopic & Related Surgery 2019.
Nonoperative Treatment of Rotator Cuff Disease with 
Platelet-Rich Plasma: A Systematic Review
Authors: Hurley, ET, Hannon, CP, et al.

Abstract:

In this systematic review, Hurley, Hannon, and their colleagues 
(2019) conduct an evaluation of the effectiveness of platelet-rich 
plasma (PRP) as a nonoperative treatment option for rotator cuff 
disease. The authors analyze and synthesize the existing literature 
to determine the efficacy of PRP injections in enhancing clinical 
outcomes and alleviating pain in patients with rotator cuff injuries.

Discussion:

The authors delve into the increasing interest in PRP as a nonoperative 
treatment option for various musculoskeletal conditions, specifically 
highlighting its potential benefits in addressing rotator cuff disease. 
They emphasize that PRP’s concentrated source of growth factors and 
cytokines can contribute to tissue healing and regeneration. However, 
they also acknowledge the lack of consensus within the literature 
regarding the effectiveness of PRP injections for rotator cuff disease, 
which necessitates a comprehensive review of the available evidence.

Hurley et al. (2019) systematically review the literature, with a 
particular focus on studies that examine the use of PRP injections as 
a treatment for rotator cuff disease compared to other conservative 
treatments like corticosteroid injections or physical therapy. The 
authors assess the methodological quality of the included studies 
and discuss the variability in PRP preparation methods, treatment 
protocols, and outcome measures across the studies.

Applications:

Based on their comprehensive review, Hurley et al. (2019) suggest 
that PRP injections may offer certain clinical benefits for individuals 
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with rotator cuff disease, specifically in terms of pain reduction and 
improved functional outcomes. Nevertheless, the authors highlight 
the limited level of evidence supporting the use of PRP in this context, 
with only a few high-quality randomized controlled trials available. 
They also note the considerable variability in PRP preparation methods 
and treatment protocols across the included studies, which could po-
tentially impact the observed treatment effects.

Summary:

In summary, this systematic review by Hurley, Han-
non,	and	 their	 colleagues	 (2019)	provides	a	 comprehen-
sive analysis of the existing evidence regarding the use 
of PRP as a nonoperative treatment option for rotator 
cuff	disease.	While	the	authors	suggest	that	PRP	injec-
tions	may	yield	certain	clinical	benefits,	such	as	pain	re-
duction and functional improvement, they emphasize the 
necessity for additional high-quality research to validate 
these	findings	 and	 establish	 standardized	PRP	prepara-
tion and treatment protocols. This review underscores the 
potential of PRP as a conservative treatment option for 
rotator	cuff	disease	and	emphasizes	 the	significance	of	
ongoing	research	in	this	field	of	regenerative	medicine.
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Chapter 6

Clinical Application of PRP for Cervical 
and Lumbar Facet Arthropathy
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Cervical and lumbar facet syndrome, also referred to as facet arthropa-
thy, is a prevalent source of neck and lower back pain. Physicians 
have been employing PRP therapy as a treatment approach for this 
condition, with highly favorable results (1). Facet arthropathy shares 
commonalities with other joint arthropathies, and the regenerative 
properties of PRP have demonstrated efficacy in alleviating pain and 
enhancing mobility following an injury. Furthermore, PRP therapy 
exhibits promise in the treatment of degenerative conditions (2).

Understanding Facet Arthropathy

Facet arthropathy commonly arises from traumatic injuries, such as 
whiplash, which can lead to non-radiating neck or back pain. Symp-
toms often worsen with extension or posterior tilt, and tenderness in 
the region of the facet joints may be present. The diagnosis can be 
further supported by positive facetogenic maneuvers. These injuries are 
typically associated with rear-end accidents or sudden stops, which 
subject the spine to acceleration and deceleration forces. 

Confirming the diagnosis of facet arthropathy involves a positive 
response to a medial branch block. If the block is effective, temporary 
pain relief and an increase in range of motion are observed, thus 
providing confirmation of the condition.

The Role of PRP in Facet Arthropathy Treatment

PRP has shown promise in the treatment of facet arthropathy and 
facilitating the healing of injured facet joints. Clinical trials and studies 
have underscored the favorable effects of PRP therapy in these 
instances. However, additional research is necessary to establish 
standardized protocols for blood collection, PRP preparation, and 
post-injection rehabilitation (2).

Structured Physical Therapy Protocol

In clinical practice, a structured physical therapy (PT) protocol is 
implemented following PRP injections to facilitate recovery and 
optimize outcomes. This protocol typically involves the following 
steps:
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Cervical facet PRP - photo of PRP injection
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Cervical facet PRP- X-ray needles 

Cervical facets PRP- injected PRP 
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1. Rest and Minimal PT: Following the PRP injection, it is   
 recommended to observe a period of 24-48 hours of relative 
 rest to allow the platelets to exert their effects at the 
 injury site. It is important to avoid excessive movements 
 to prevent displacement of the PRP matrix. During this 
 initial period, minimal PT exercises may be performed.

2. Comprehensive PT: Approximately  72 hours after the 
 injection, a more comprehensive PT protocol is initiated. 
 This protocol incorporates techniques that facilitate 
 the maturation and remodeling phases of tissue healing, 
 as discussed in Chapter 2.

3. 3-4 Weeks of PT: The PT program continues for a duration  
 of 3-4 weeks, with 2 to 3 visits per week. Throughout this 
 period, the PT sessions incorporate specific exercises
 and therapies tailored to promote functional recovery 
 and alleviate neck and back pain.

4. Evaluation and Additional PRP Injections: Following   
 the completion of the initial PT program, a medical 
 evaluation is conducted to assess the response to treatment. 
 Based on the degree of symptom relief and the ability to 
 perform a full range of motion exercises, a decision is made 
 regarding the requirement for additional PRP injections.
 In many instances, a series of three PRP injections, 
 spaced four weeks apart, is found to yield optimal 
 results in terms of functional recovery and pain elimination.

The Success of PRP Therapy in Facet Arthropathy

Clinical experience has demonstrated that the integration of PRP 
therapy with structured PT protocols can effectively address cervical 
and lumbar facet arthropathy. The combination of PRP injections 
and physical rehabilitation has shown to contribute to enhanced 
functional recovery and a notable reduction in neck and back pain 
among patients.

Continued research and clinical studies will undoubtedly contribute 
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Lumbar facet PRP X-ray

Lumbar facet PRP needles and dye in facet X-ray
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to advancing our knowledge of PRP’s role in the treatment of facet 
arthropathy. This ongoing exploration will enable the development 
of standardized protocols and guidelines, ultimately leading to im-
proved patient outcomes.

_________
References:

1. Nasiek, D. PRP helps to regenerate injured facets joints following MVA injury   
 (study in progress).
2. Mei-Dan, O., et al. Autologous platelet-rich plasma: a revolution in soft tissue   
 sports injury management? The Physician and Sports Medicine, 
 (2010), 12, p. 1835.
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Chapter 7

Comparing PRP Injections with Synvisc 
Injections and Stem Cell Injections
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In the field of regenerative medicine, different types of injections 
have been utilized to target various medical conditions. In this chapter, 
we will undertake a comparative analysis of PRP injections, Synvisc 
injections, and stem cell injections to explore their similarities, 
differences, and potential applications.

Synvisc Injections vs. PRP Injections

Synvisc injections, including products like Synvisc-One, have been 
extensively employed for the treatment of knee osteoarthritis. 
These injections consist of a natural hyaluronic acid derivative 
and are administered to alleviate pain and enhance knee function. 
Synvisc-One, in particular, is reserved for patients who have not 
adequately responded to conservative nonpharmacological treatments 
such as physical therapy and analgesics. With a single injection, 
Synvisc-One has the potential to provide relief from osteoarthritic 
knee pain for up to six months (1).

The main function of Synvisc injections is to lubricate the joint using 
a viscous product made from a natural substance. However, Synvisc 
injections do not have any biological activity on their own and 
require repeated administration to provide sustained relief (1).

On the other hand, PRP injections are biologically active and stimulate 
healing, repair, and tendon regeneration. Although further research 
is required to fully uncover their potential effects, PRP injections 
have shown promise in accelerating the recovery and healing pro-
cesses (2). Unlike Synvisc injections, PRP injections utilize growth 
factors to promote tissue regeneration and healing.

Stem Cell Injections vs. PRP Injections

In recent years, regenerative medicine has been increasingly exploring 
the use of stem cell injections for targeted tissue regeneration. Stem 
cells have shown great potential in regenerating specific tissues by 
replenishing damaged or dysfunctional cells. These versatile cells 
can be derived from sources such as bone marrow aspiration or fatty 
tissue aspiration, and they have the ability to promote faster regen-
eration and facilitate the development of new tissues. Stem cells are 
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considered omnipotent as they can differentiate into various cell 
types, contributing to the body’s internal repair system.
 
Research on stem cells continues to advance our understanding 
of their crucial role in replacing damaged cells and promoting the 
healing process.

Similar to stem cell injections, PRP injections are biologically active 
and play a crucial role in stimulating healing, repair and regeneration. 
PRP relies on the presence of growth factors to accelerate the recovery 
process and facilitate the recruitment or activation of stem cells that 
are present in the vicinity or circulating throughout the body. While 
PRP utilizes some of the characteristics of stem cells, it functions 
at a more limited capacity. As additional research is conducted, the 
complete scope of how PRP injections can harness stem cells to pro-
mote improved recovery and healing will become more apparent.  

Conclusion

Synvisc injections offer relief from osteoarthritic knee pain by pro-
viding lubrication to the joint. On the other hand, PRP injections 
utilize platelets’ regenerative properties to stimulate healing and 
tissue regeneration. Meanwhile, stem cell injections, which target 
specific cells, hold enormous potential for tissue regeneration. Both 
PRP and stem cell injections have biologically active properties that 
aid in healing and repair processes.

As the field of regenerative medicine continues to evolve, ongoing 
research and clinical studies are shedding more light on the potential 
applications and effectiveness of stem cell, PRP, and Synvisc injec-
tions in treating diverse medical conditions.

________
References:

1. Manufacturer’s insert from injectable Synvisc and Synvisc-One products.
2. Anitua, E., et al. Platelet-released growth factors enhance the secretion of hyal  
 uronic acid and induce hepatocyte growth factor production by synovial 
 fibroblasts from arthritic patients. Rheumatology. 2007; 46(12): 1769-72.

81



82 82



83

Chapter 8

Rehabilitation and Physical Therapy 
After PRP Injections
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Rehabilitation and physical therapy are crucial in ensuring complete 
restoration and recovery after PRP injections. Traditionally, the 
recovery process involved reducing activities, incorporating passive 
therapies, and using nonsteroidal anti-inflammatory drugs (NSAIDs) 
like Aspirin, Motrin, and Aleve. However, recent research suggests 
that this approach may not be the most effective or efficient route to 
recovery.

The Importance of Physical Activity in Recovery

Contrary to traditional practices, it has been discovered that engaging 
in physical activity, in any form, can actually expedite the recovery 
process (1)(2). Therefore, it is crucial to include both active and 
passive therapies in the rehabilitation process (4). Although NSAIDs 
may offer temporary pain relief, it is important to note that they 
can impede the healing process and potentially result in unfavorable 
outcomes, such as tendinopathy and chronic pain, in the long run.

Structured Physical Therapy and Rehabilitation Protocol

In our practice, we recommend that patients adhere to a structured 
physical therapy and rehabilitation protocol following PRP injections 
to optimize their recovery and achieve optimal outcomes. This proto-
col includes the following essential steps:

 1. Rest for the first 24-48 hours: It is important to   
  allow the newly formed PRP matrix at the injection site 
  to remain undisturbed. Resting during this period 
  prevents displacement and ensures the effectiveness 
  of the injection.

 2. Gradual implementation of range-of-motion 
  activities: After the initial 48 hours, patients are 
  encouraged to gradually engage in slow range-of-
  motion activities. This gradual approach helps 
  promote healing and prevents further damage.

 3. Full physical therapy protocol after 72 hours:   
  Once the initial recovery period is over, patients can 
  initiate their full physical therapy protocol. 

84



85

 4. Restriction on NSAIDs for 4 weeks: 
  To optimize the healing process, patients are advised   
  to avoid the use of steroidal and nonsteroidal 
  anti-inflammatory medications for 4 weeks. Instead, 
  they can rely on Tylenol or mild painkillers to manage 
  pain while facilitating the exercise program.

The Benefits of Physical Therapy and Exercise

Incorporating physical activity and a moderate exercise program 
into the rehabilitation process alongside physical therapy can yield 
significant benefits. Exercise immediately increases water content 
and blood flow in healthy tendons and those affected by tendinosis 
(1). This increased circulation brings more platelets and growth fac-
tors to the injured area, expediting the recovery process (1). Exercise 
has been shown to prevent or reduce the production of chemical 
agents responsible for tendinosis pain, such as substance-P, gluta-
mate, and calcitonin (2). By engaging in physical therapy exercis-
es, patients experience lower levels of these pain-inducing substances 
in their blood, leading to improved symptom management and pain 
relief.

Exercise also stimulates collagen synthesis, which is essential for 
tendon health and repair (5). Physical therapy exercises promote 
the production of collagen type I, which strengthens tendons and 
protects them from subsequent overuse. Weight-bearing exercises 
further enhance tendon strength by increasing blood flow, oxygen 
uptake, and metabolic rate (3)(4). They also prevent collagen 
degradation and improve collagen synthesis in both healthy and 
injured tendons.

The Importance of Supervision and Controlled 
Rehabilitation

While physical activity is crucial for recovery, it is essential to 
engage in supervised rehabilitation from the onset of treatment. 
Unsupervised or uncontrolled physical and sports activities may lead 
to further damage or aggravation of tendinosis. However, exercising 
under the guidance of a medical doctor and physical therapist 
optimizes the healing process, facilitates faster recovery, and pro-
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motes the regeneration of damaged tissues.

Conclusion

Rehabilitation and physical therapy are fundamental components of 
the recovery process after PRP injections. Structured physical therapy 
protocols, incorporating a gradual increase in physical activity and exercise, 
yield many benefits, such as improved function, reduced pain, and 
enhanced tissue healing. By following a well-designed rehabilitation 
program, patients can achieve optimal recovery and return to their 
normal activities sooner.

________
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Chapter 9

Seeing the PRP Process and 
Understanding the Techniques 

for  Application of PRP
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The following photographs will illustrate the technical aspects of 
the process from admission to discharge.

1. Arrival at the surgical center.

2. Admission protocol with a registered nurse at the surgical
center.
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3.  Discussion
 with the
 surgeon,
 documenting
 and
 obtaining
 informed
 patient
 consent.
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PREPARATION

4. Blood drawing.

The preparation of PRP takes place in an operating room, preoper-
ative area of the hospital, outpatient facility, or physician’s office. 
The process starts with the collection of blood, which is performed 
using a sterile technique to ensure safety and sterility
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Blood drawing. Final stage.

5. Blood processing. Preparing for centrifugation.
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Centrifugation.

Blood sample following centrifugation.
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Transfer of PRP for activation.

Transfer of PRP to the sterile syringe for injection.
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PREPARATION FOR INJECTION

6. Positioning of the patient in the operating room on the operating 
room table.

7. Preparation of the surgical field.

A strict aseptic sterile technique is followed when preparing the 
surgical field for injection. This meticulous approach ensures a 
clean and sterile environment, minimizing the risk of infection.
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VISUALIZATION

8. Identifi cation of abnormality by means of ultrasound guidance.

PRP is most effective when injected in close proximity to the site of 
the injured tissue. To ensure accurate needle placement, two visu-
alization techniques are commonly used: ultrasound and fluoroscopy.

Ultrasound allows for the visualization of tissues using ultrasonic 
waves. It relies on the principle that sound is reflected at different 
speeds by tissues of varying densities.

Unlike fluoroscopy, ultrasound does not use radiation and is a portable 
technology. The resolution and penetration capabilities depend on 
the frequency of the sound waves.

Fluoroscopy is a medical imaging technique that enables the exam-
ination of internal structures of the body using continuous live 
X-ray images. Conventional X-rays may not be able to penetrate 
structures with high mineral bone content, resulting in opacity. 
However, live fluoroscopy, aided by the use of contrast, provides 
high-resolution real-time images for the examination of bones and 
joints during procedures or surgeries.
 

95



96 79

Ultrasound machine.

8A. Identi cation of the pathology using C-arm (X-ray machine).
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APPLICATION

9. Injection of local anesthetic with or without sedation anesthesia.

PRP can be administered using two main methods: percutaneous 
injection or direct placement during an open surgical procedure. 
Percutaneous injection involves using a syringe to deliver the PRP 
into the targeted area. Direct placement of PRP can be employed 
during open surgical procedures by injecting it as a fluid, gel, or 
gelatinous structure directly into or onto the surgical field.
PRP can be combined with other biological materials, such as bone 
grafts or ligament grafts, before being injected into the tissue.
Another application of PRP involves applying it directly to the 
surface of the skin.
During the aministration of PRP, it is common to use PRP in its 
liquid form, which is injected directly from a syringe. The use of 
ultrasound and/or fluoroscopic visualization helps guide the injec-
tion and ensures precise delivery of the PRP.
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ACTIVATION OF PRP BEFORE/DURING APPLICATION

10. Actual injection of PRP.

Activation of PRP is a critical step when obtaining blood using 
anticoagulation. PRP activation can occur immediately before 
application or in-vivo within the injected tissues. The timing of 
PRP activation remains a topic of discussion, and no consensus has 
been reached thus far. 
PRP can be activated outside of the tissue in-vitro, typically in a 
laboratory setting, and then injected into the target area. The 
primary activating factors used in-vitro are calcium chloride and 
autologously-prepared thrombin.
Alternatively, PRP can be activated in-vivo within the tissue itself 
(done with a live body) and placed directly where needed to allow 
the local environment to activate immediately at the injection site. 
By relying on the collagen activation in the tissue, PRP can be 
injected while inactive and then become activated by the presence 
of collagen in the tissue during the procedure or surgery.
Following application, platelets actively secrete proteins from the 
granules within ten minutes of clotting. The majority of these 
proteins, primarily growth factors, are secreted within the first 
hour. After the initial release of growth factors, platelets continue 
to synthesize and secrete additional growth factors throughout the 
remaining days of their lifespan.

Activation of PRP is critical step, because blood draw tubes contain 
anticoagulant. PRP activation can occur immediately before appli-
cation or in-vivo within the injected tissues. The timing of PRP 
activation remains a topic of discussion, and no consensus has been 
reached thus far. 
PRP can be activated outside of the tissue in-vitro, typically in a 
laboratory setting, and then injected into the target area. The 
primary activating factors used in-vitro are calcium chloride and 
autologously-prepared thrombin.
Alternatively, PRP can be activated in-vivo within the tissue itself 
and placed directly where needed to allow the local environment 
to activate it immediately at the injection site. By relying on the 
collagen activation in the tissue, PRP can be injected while inactive 
and then become activated by the presence of collagen in the tissue 
during the procedure or surgery.
Following application, platelets actively secrete proteins from the 
granules within ten minutes of clotting. The majority of these pro-
teins, primarily growth factors, are secreted within the first hour. 
After the initial release of growth factors, platelets continue to 
synthesize and secrete additional growth factors throughout the 
remaining days of their lifespan.
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11. Application of dressing.
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12. Return to the recovery room and discharge instructions:

(a)   24-hours of immobilization
(b)  Avoidance of Aspirin, Advil and similar products
(c)   Prescription of analgesics
(d)  Physical therapy as per protocol

13. Follow-up visit.

A course of physical therapy will be determined following PRP.

This is done to improve function, increase strength and improve 
the outcome of the injection procedure.

Additional injections may be recommended.

The goal is to avoid surgical procedure and to 
speed up the recovery process.

13. Follow-up visit.

The specifics of physical therapy will be determined following the 
PRP procedure.

Physical therapy is done to improve functionality and the outcome 
of the injection procedure as well as to increase strength.
Additional injections may be recommended.

The goal is to avoid surgical procedures and to 
speed up the recovery process.
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Chapter 10

Future Studies on PRP Therapy
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As we delve into the subject of PRP therapy, it becomes apparent 
that the medical literature lacks a significant number of credible and 
large-scale studies on this treatment modality. The scarcity of extensive 
data has posed challenges in evaluating the true potential and efficacy 
of PRP therapy. So why has so little been written and published on 
this subject, despite its availability for over two decades?

A possible explanation could be a conflict of interest within the 
pharmaceutical industry. Since PRP is derived from the patient’s own 
blood and is not a patented drug, there is no financial incentive for 
pharmaceutical companies to promote its use. This lack of profit 
potential has resulted in a scarcity of funding for past and ongoing 
studies, which hampers the prospects of future medical trials.

In the past, there were attempts to develop a recombinant growth 
therapy using isolated growth factors. However, these efforts proved 
to be costly and yielded suboptimal therapeutic outcomes. It became 
clear that the synergy between different growth factors is essential 
for effective regeneration and healing. Due to the  financial and techni-
cal challenges associated with recombinant synthesis of growth fac-
tors, this approach did not gain traction.

The limited availability of resources and funding makes it challenging 
to conduct large-scale clinical trials on PRP therapy. Ideally, domestic 
institutions and non-profit organizations such as the National Institute of 
Health, the National Cancer Institute, and government agencies should 
play a role in facilitating this type of research. Unfortunately, their 
involvement in PRP studies is currently inadequate.

In an article published in The American Journal of Sports Medicine 
in 2005, Cheryl Tallon and her colleagues proposed guidelines for 
future studies on chronic Achilles tendinopathy. These guidelines 
can serve as a blueprint for credible research in PRP therapy. They 
emphasize the importance of large-scale, randomized, controlled, and 
prospective studies with well-documented patient selection criteria. 
Comprehensive post-procedural evaluation using imaging techniques 
like MRI and ultrasound, along with histological assessment, should 
be incorporated. Quantitative research should ensure objective 
evaluation of pain relief and improved range of motion. Additionally, 
detailed documentation of postoperative rehabilitation protocols and 
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patient compliance are crucial, as rehabilitation plays a vital role in 
the recovery process following PRP injections.

While the pharmaceutical industry may not actively contribute to the 
growth of PRP treatment or support significant clinical studies, I 
remain committed to diligently documenting the positive results that 
patients have achieved with PRP therapy in conjunction with physical 
therapy (PT). Based on my experience and research, I strongly 
recommend PRP therapy to three specific patient groups who stand 
to benefit most from it:

 1. Surgical candidates: When surgery is presented as 
  the only option, a trial of PRP therapy may provide 
  successful results and potentially eliminate the need 
  for surgery altogether.

 2. Young athletes: Given their greater healing potential,  
  PRP therapy holds the most promise for younger 
  patients engaged in athletic pursuits.

 3. Injury victims: Many studies have showed    
  the benefits of PRP therapy for injured tendons, 
  joints, and muscles, making it a valuable option 
  for individuals recovering from various types 
  of injuries.

Whether you are a candidate for surgery, an injured athlete, or 
someone on the path to recovery, PRP therapy combined with 
physical therapy offers a viable and cost-effective option. It has proven 
to be beneficial for many individuals seeking to regain their active 
lifestyles.

________
Reference:
 1. Tallon, C., et al. (2001). Outcome of Surgery for Chronic Achilles Tendinopathy.   
 The American Journal of Sports Medicine, 29(3), 315-320.
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PART III

A NEW PARADIGM
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Chapter 11

The Future of PRP and a New Paradigm
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As we have discussed, the traditional approach in orthopedic 
medicine and surgery has relied heavily on stabilizers and immobilizers 
such as casts, bandages, plates, and screws to treat broken bones, 
injured joints, and painful tendons. The recovery phase following 
such treatments has been slow and inefficient, requiring extensive 
physiotherapy for patients to regain their previous physical fitness.

However, in recent years, a new paradigm of regenerative medicine 
has emerged, revolutionizing the field of orthopedics. Regenerative 
medicine aims to enhance the healing process and generate new tissue, 
repairing and restoring lost function and structures caused by injury 
or disease.

The repair process involves the healing of injured tissue or the replace-
ment of lost tissue through cell proliferation and synthesis of a new 
extracellular matrix. However, repaired tissue often falls short in 
replicating the structure, composition, and function of the original organ.

On the other hand, regeneration refers to the formation of entirely 
new tissue that closely resembles the original organ. Regenerative 
medicine focuses on two primary techniques to achieve its goals: 
enhancing and increasing the inherant healing properties of tissues, 
and repairing previously damaged or irreparable tissue or organs.

The first approach to treatment involves utilizing the therapeutic 
properties of platelets and growth factors derived from cells involved 
in repair and regeneration processes. This is accomplished through 
the use of PRP injections and PRP therapy in clinical practice. PRP 
injections have been utilized for many years to accelerate the heal-
ing process by recruiting and activating stem cells from peripheral 
tissues and blood circulation.

The second approach relies on the use of omnipotent cells known 
as stem cells to regenerate damaged tissues that were previously 
considered irreparable. Stem cells can be obtained from sources such 
as bone marrow or adipose tissue aspirate and injected into the 
damaged area to facilitate regeneration.

While there has been controversy surrounding stem cell therapy in 
the past, the use of platelets and growth factors to accelerate healing 
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has gained widespread acceptance in the medical community. However, 
the field of stem cell therapy, particularly when combined with PRP, 
is gradually gaining recognition and becoming an integral part of 
mainstream medical practice.

New frontiers are continually being explored in the field of regenerative 
medicine, with advancements in cell targeting and specific tissue 
regeneration. Omnipotent stem cells hold the potential to regenerate 
specific tissues, providing targeted healing properties rather than 
nonspecific effects. Direct stem cell injections and the recruitment of 
stem cells from the bloodstream represent the latest developments 
in this field.

As research and technology progress, the future of PRP and regenerative 
medicine holds great promise. Continued studies and advancements in 
understanding the mechanisms and applications of PRP and stem 
cell therapy will contribute to the growth and evolution of this field. 
With further research and clinical trials, we can expect to witness 
the development of novel treatments and approaches that will 
revolutionize the field of orthopedics and regenerative medicine.

________
References: 
References are not provided for this chapter, as it is a general overview and 
discussion of the prospects of PRP and regenerative medicine.
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Chapter 12

Facts, Concepts, Questions
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Now that we have delved into the details of platelet-rich plasma 
(PRP) therapy, let’s summarize the key concepts and address some 
frequently asked questions to solidify your understanding.

Ten Simple Facts to Remember:

1. PRP stands for platelet-rich plasma, a substance derived   
 from the patient’s own blood.

2. PRP has a higher concentration of platelets compared to 
 normal blood.

3. PRP delivers an above-normal concentration of growth 
 factors to the patient’s cells.

4. Many medical and surgical specialists, including sports 
 medicine specialists, orthopedic surgeons, and pain 
 management specialists, use PRP.

5. PRP has gained popularity in sports medicine, with 
 high-profile athletes receiving extensive media coverage 
 after treatment.

6. PRP accelerates the healing of muscle strains, tendon and   
 ligament sprains, as well as tendinopathy.

7. In pain management, PRP has shown the potential to 
 decrease pain and accelerate recovery from common pain 
 syndromes.

8. Promising results of PRP usage have been observed in 
 veterinary medicine and animal research.

9. Human studies on PRP have shown highly satisfactory and   
 promising clinical results.

10. PRP can benefit a broad range of medical specialists, 
 including pain management specialists, orthopedic surgeons, 
 sports medicine physicians, physiotherapists, 
 chiropractors, and acupuncturists.
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Six Key Aspects of PRP and How It Works:

1. PRP is derived from the patient’s own blood. Through 
 centrifugation, the concentration of platelets and 
 growth factors is increased.

2. The preparation process ensures minimal contamination 
 as the blood is collected, processed, and re-injected 
  within minutes.

3. Both platelets and plasma in PRP contain fundamental   
 growth factors

4. PRP injection directly to the site of injury increases the 
 supply of growth factors and nutrients, enhancing and 
 stimulating wound healing.

5. PRP supports the healing of various tissues by enhancing   
 fibroblast events involved in tissue healing and repair.

6. PRP can accelerate the regeneration process and improve   
 the outcomes of surgical procedures in orthopedic, 
 podiatric, spinal, maxillofacial, and cosmetic surgery.

Answering Essential Questions:

What is the science behind PRP? 
PRP leverages the science of wound healing and tissue repair. Growth 
factors released from plasma and platelets in PRP significantly speed 
up the regeneration process.

How is PRP prepared and applied? 
A blood sample is obtained from the patient, processed through cen-
trifugation to separate platelets and plasma, and the resulting PRP is 
injected at the site of injury or concern.

What are the results? 
PRP therapy has gained acceptance and popularity because of its 
effectiveness in promoting tissue regeneration. The clinical benefits 
have been observed in various patient populations, including athletes 
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and the general public.

Is PRP good for all types of injuries? 
PRP is suitable for less severe injuries, where there is no complete 
separation of tendon or ligament tissue. Complete ruptures may 
require surgery, while incomplete ruptures, sprains, or strains can 
benefit from regenerative PRP injections.

Is PRP good for arthritis?
PRP can provide pain relief for patients with arthritis, especially 
when other treatments such as viscosupplementation or steroid 
injections have failed or are not suitable.

How long until PRP results are visible? 
As PRP therapy involves a regenerative process, it may take one to 
two months before noticeable results occur. Multiple PRP proce-
dures may be necessary for complete healing.

Why choose PRP over surgery? 
In carefully selected cases, PRP has demonstrated comparable re-
sults to surgery, while offering the advantages of lower cost and 
shorter recovery time.

By familiarizing yourself with these facts, concepts, and answers 
to common questions, you have acquired a comprehensive under-
standing of PRP therapy and its potential benefits for a wide range 
of medical conditions.

________
References: 

References are not provided for this chapter as it is a general summary of the key concepts 
and frequently asked questions about PRP therapy.
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Chapter 13

Safety and Success of PRP
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PRP (platelet-rich plasma) therapy is widely regarded as a safe and 
effective treatment option. Its autologous nature minimizes the risk 
of contamination and adverse reactions. PRP has been extensively 
studied in clinical settings, demonstrating its success and safety in 
treating various medical conditions.

The Safety of PRP

PRP is an autologous preparation, where the donor and recipient are 
the same person. This eliminates the risk of an immune reaction 
or disease transmission (1). The entire process of PRP preparation 
follows strict sterile protocols to minimize the risk of contamination. 
Antiseptic measures are taken to maintain a sterile environment 
during the procedure. 

Studies have not shown any evidence of systemic effects resulting 
from local PRP injections (2). This means that PRP treatments have 
a localized impact on the target area without affecting the overall 
systemic health of the individual.

The Success of PRP

Clinical studies have provided evidence of the success of PRP therapy 
in treating various conditions:

1. Reduction of Pain and Improved Mobility: PRP treatment   
 has shown superior results compared to steroid injections 
 in reducing pain and improving mobility in patients (2).
2. Achilles Tendinopathy: PRP has proven effective in helping   
 patients with Achilles tendinopathy to function better with 
 fewer complications (2).
3. Knee Function and Mobility: Patients have experienced   
 short-term and long-term improvement in knee function 
 and mobility with PRP treatment. It has shown potential 
 in addressing early signs of knee aging (2).
4. Tissue Regeneration in the Knee: PRP has demonstrated the   
 ability to improve tissue regeneration in the knee and 
 provide pain relief (2).
5. Elbow Tendonitis: PRP has been highly effective in treating   
 elbow tendonitis, serving as a viable alternative to surgery (2).
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6. Backaches and Intervertebral Disc Degeneration: PRP 
 therapy, combined with hydrogel, has shown positive 
 outcomes in treating backaches and intervertebral disc 
 degeneration, with no reported side effects (2).

The Future of PRP

PRP has emerged as a significant player in the field of regenerative 
medicine, offering potential benefits for tissue healing and regenera-
tion. Efforts are being made to establish standards and determine 
the effectiveness of PRP in various clinical settings. This supports 
its use in the treatment of  conditions involving muscles, tendons, 
ligaments, cartilage, and other tissues that are prone to pain and 
deterioration. 

As the field progresses, we can anticipate advancements in omnipotent 
cell lines, growth factors, and bioactive proteins for enhanced healing 
and regeneration (1). The integration of these new therapies into routine 
medical care requires a combination of biological advancements and 
medical expertise. Ongoing research and clinical experience will 
continue to shape the future of PRP and its applications in regener-
ative medicine.

________
References:
1. Foster T. et al. Platelet-rich Plasma. From Basic Science to Clinical Applications.   
 The American Journal of Sports Medicine, Vol.37, No 11:2259-2273.
2. Redler L. et al. Platelet-Rich Plasma Therapy: A Systematic Literature Review   
 and Evidence for Clinical Use. The Physician and Sportsmedicine, Feb. 2011, 
 No1, Vol39, 42-51.
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Chapter 14

Patient testimonies
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Mary had been struggling with persistent knee pain for years. 
Simple activities like walking or climbing stairs had become increasingly 
challenging, significantly impacting her quality of life. She sought 
the help of Dr. Dariusz Nasiek, a renowned pain management 
specialist, to explore alternative treatment options before committing 
to knee arthroscopy.

Dr. Nasiek suggested PRP injections as a potential solution for 
Mary’s knee pain. PRP therapy involves extracting a small sample 
of the patient’s blood, which is then centrifuged to separate and 
concentrate the platelets. The resulting platelet-rich plasma is in-
jected into the affected area, promoting the body’s natural healing 
process by stimulating cell regeneration and tissue repair.

With a sense of optimism, Mary proceeded with the PRP injections. 
The treatment was minimally invasive and required only a brief re-
covery period, compared to the more extensive recovery associated 
with arthroscopic surgery. After the first injection, Mary noticed a 
gradual reduction in her knee pain, and her mobility improved.

Encouraged by these initial results, Mary continued with the recom-
mended PRP injection regimen. As her treatment progressed, her 
knee pain decreased substantially, and her ability to participate 
in daily activities improved dramatically. In time, Mary was able 
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to regain her active lifestyle without undergoing invasive knee 
arthroscopy.

Mary’s experience serves as an example of the potential benefits of 
PRP injections for individuals suffering from knee pain. Through 
harnessing the body’s natural healing abilities, PRP therapy has the 
ability to offer significant pain relief and facilitate recovery. What 
makes PRP therapy even more appealing is that it achieves these 
outcomes without the risks and extended recovery period often 
associated with surgical interventions.

For those struggling with knee pain and seeking an alternative to 
arthroscopy, it may be worthwhile to consult a pain management 
specialist like Dr. Dariusz Nasiek to discuss the potential advantages 
of PRP injections. This innovative treatment could be the key to 
restoring mobility and achieving a pain-free life with no surgery.

Mary’s story stands as a testament to the power of PRP therapy in 
the realm of pain management. By following a medically sound and 
innovative treatment plan, she could reclaim her life and rediscover 
the joy of living without knee pain.
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Luis, an avid skier, faced a significant setback when he started 
experiencing persistent knee pain at the age of 50. Desperate to find 
relief and continue pursuing his passion for skiing, he opted for knee 
arthroscopy.  Unfortunately, the procedure did not yield the desired 
outcome and seemed to exacerbate his condition.

Disheartened but not defeated Luis’s determination led him to 
explore alternative treatments for his knee pain. It was during his 
research that he discovered platelet-rich plasma (PRP) therapy, a 
regenerative treatment that harnesses the body’s innate healing 
capabilities to repair damaged tissues. Intrigued by the potential 
of PRP, he decided to consult Dr. Dariusz Nasiek, a renowned pain 
management specialist known for his expertise in PRP therapy.

Under the guidance of Dr. Nasiek, Luis underwent his first PRP 
treatment, three months before the start of the ski season. The 
procedure began with a small blood draw from Luis, followed by the 
extraction of platelet-rich plasma through processing. Finally, the 
PRP was injected directly into Luis’s affected knee. 
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Over the following weeks, Luis started to notice a gradual improvement 
in his knee pain. Encouraged by the positive results, Luis followed 
Dr. Nasiek’s recommendation and proceeded with a second 
round of PRP injections as the winter season approached. To his 
delight, the combination of the two PRP treatments had a profound 
effect on his knee pain and functionality. Luis felt ready to take on 
the ski slopes once again.

As the ski season finally arrived, Luis was overjoyed to experience 
the remarkable impact of PRP therapy on his skiing performance. 
With his knee pain significantly reduced, he was able to glide down 
the slopes with ease and without the debilitating discomfort that had 
plagued him for so long. In fact, Luis had the best ski season he’d 
experienced in years, all thanks to the regenerative power of PRP 
therapy.

Luis’s story quickly spread among his friends and fellow skiers, who 
were astounded by his remarkable recovery. His experience served as 
a beacon of hope for those struggling with chronic knee pain, demon-
strating the incredible potential of PRP therapy as an alternative to 
more invasive procedures.

Today, Luis continues to share his story with others, promoting the 
benefits of PRP therapy and the expertise of Dr. Dariusz Nasiek. He 
is a shining example of the power of regenerative medicine and the 
importance of remaining open to alternative treatments. As he looks 
forward to many more ski seasons to come, Luis remains eternally 
grateful for the life-changing impact PRP therapy has had on his life.
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Chapter 15

Reader Comments
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1.  “Wow, I didn’t know that PRP therapy could be so effective   
 in regenerative medicine. Dr. Nasiek’s book is must-read 
 for anyone interested in this field!”

2.  “Congratulations Dr. Nasiek on the 10-year anniversary of   
 your book! It’s amazing to see how far regenerative 
 medicine has come in the past decade.”

3.  “As someone who has suffered from knee pain, I can attest to  
 the effectiveness of PRP treatment. Thank you for 
 sharing your knowledge and expertise, Dr. Nasiek!”

4.  “I’m so inspired by Dr. Nasiek’s innovative approach to 
 regenerative medicine. This book is a game-changer for 
 anyone in the medical field.”

5.  “I’ve been following Dr. Nasiek’s work for years and his book   
 on PRP has been instrumental in my own research. 
 Thank you for continuing to push the boundaries of 
 medical science!”

6.  “I am so glad to hear that Dr. Nasiek’s book has been a 
 valuable resource in the field of regenerative medicine 
 for the past decade. Here’s to continued progress and 
 breakthroughs!”

7.  “As a patient who has undergone PRP treatment under 
 Dr. Nasiek’s care, I can attest to the effectiveness of this 
 therapy. His expertise and dedication to his patients 
 truly make a difference!”

8.  “It’s amazing to see the progress that has been made in re  
 generative medicine over the past 10 years. Dr. Nasiek’s 
 book has been a driving force in pushing this field forward!”

9.  “Thank you for sharing your knowledge and expertise, 
 Dr. Nasiek. Your book has been instrumental in 
 helping me understand the possibilities of PRP therapy 
 in treating various conditions.”
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10.  “I am grateful for the advancements made in regenerative   
 medicine thanks to trailblazers like Dr. Nasiek. His book 
 is a must-read for anyone interested in the cutting-edge 
 of this field!”

11.  “Congratulations on this milestone achievement, Dr. Nasiek!   
 Your dedication to improving healthcare through 
 regenerative medicine is truly inspiring.”

12.  “This book has been on my reading list for a while now, and   
 I’m excited to finally dive into it and learn more about 
 PRP therapy and its potential.”

13.  “Dr. Nasiek’s book shows us that we don’t have to rely solely   
 on drugs and surgeries to treat certain conditions. 
 Regenerative medicine has opened new possibilities 
 for healing and recovery!”
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Chapter 16

Glossary
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Achilles Tendon Injury
 
The Achilles tendon is the thickest and strongest tendon in the body, 
connecting the calf muscles to the heel bone. Achilles tendon injuries 
include tendinosis, which is soreness or stiffness due to overuse, and 
tendon rupture. Treatment options range from nonoperative 
approaches to surgical intervention.

Actin 

A protein found in muscle cells that plays a role in muscle 
contraction and relaxation.

Allogenic 

Referring to something obtained from the same species, but 
genetically different.

Autologous 

Derived or transplanted from the same individual’s body.

Cartilage 

A flexible connective tissue found in joints, the ear, and other 
parts of the body. It provides support and cushioning.

Cell
 
The smallest unit of living matter that makes up tissues and 
performs specific functions in the body.

Chemotaxis 

The directional movement of cells in response to chemical 
stimulation, such as the movement of immune cells toward 
invading microorganisms.

Epicondylitis 

Inflammation of the muscles and soft tissues around an epicondyle, 
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which is a bony prominence. Examples include lateral epicondylitis 
(tennis elbow) and medial epicondylitis (golfer’s elbow).

Epithelization 

Covering a wound with epithelial tissue during 
the healing process.

Fibroblast 

A cell in connective tissue that synthesizes collagen, a protein 
important for tissue structure and repair.

Function 

The normal operation or activity of an organ or body part.

Hyaluronic Acid 

A gel-like substance found in the body’s 
tissues, joints, and eyes, providing lubrication and protection.

Inflammation 

The body’s response to injury or irritation, characterized 
by pain, swelling, redness, and heat.

Injection 

The act of introducing a fluid, often through a syringe, into the 
body for various purposes, such as medication delivery.

Jumper’s Knee or Patellar Tendinopathy 

A common cause of pain in the inferior patellar region, typically 
resulting from overuse and repetitive stress on the patellar 
tendon. Treatment options include conservative measures 
and, sometimes PRP injections.
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Leukocytes (White Blood Cells) 

Cells of the immune system that defend the body against 
infection and foreign substances. They include neutrophils, 
basophils, eosinophils, monocytes, and lymphocytes.

Lysosome 

An organelle within cells that contains enzymes responsible 
for breaking down waste materials.

Muscle 

Tissues responsible for movement and tension. There are 
different types of muscles, including skeletal, smooth, and 
cardiac muscles. Myosin is the most common protein in 
muscle cells, involved in muscle contraction.

Neutrophil 

A type of white blood cell that plays a role in the immune response 
by destroying microorganisms.

Organ 

A distinct part of the body with a specific function, such as the 
heart, liver, or kidney.

Organelle 

A specialized structure within a cell that performs specific 
functions, such as mitochondria or vacuoles.

Pain 

An unpleasant sensation caused by injury, disease, 
or emotional factors.
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Phagocytosis 

The process by which cells, such as white blood cells, engulf 
and ingest microorganisms and foreign particles.

Plantar Fasciitis 

Inflammation or degeneration of the plantar fascia, a fibrous 
band of tissue in the foot. It commonly causes heel pain.

Plasma 

The fluid portion of blood that contains various proteins, 
nutrients, and waste products.

Platelet 

Small cell fragments in the blood that play a crucial role in 
blood clotting and tissue regeneration.

Prolotherapy 

A treatment method involving the injection of an irritant 
solution into weakened connective tissue to strengthen it 
and ease musculoskeletal pain.

Regenerative Medicine 

An area of medicine focused on creating or restoring tissues 
and functions lost or damaged because of  disease, injury, 
or aging. It aims to harness the body’s natural healing 
processes or use special materials for tissue regeneration.

Rotator Cuff Syndrome 

An injury or damage to the tendons of the rotator cuff muscles, 
causing pain and limited movement of the shoulder.
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Serum 

The fluid portion of blood that remains after blood clotting, 
lacking fibrin and clotting elements.

Stem Cell Treatments 

Interventions that introduce new cells into damaged tissues to 
treat diseases or injuries. Stem cells have the potential to 
differentiate into various cell types and regenerate tissue.

Syndromes:

A collection of symptoms that indicate or characterize a specific 
disease or condition.

1)  Tennis Elbow 

Pain and inflammation in the outer part of the elbow, often 
resulting from overuse or repetitive motions.

2)  Golfer’s Elbow 

Inflammation of the inner part of the elbow, also known as 
medial epicondylitis.

3)  Jumper’s Knee 

A painful condition affecting the patellar tendon, often experienced 
by athletes involved in activities with repetitive jumping 
or forceful leg movements.

Sports Medicine 

A field of medicine specializing in the prevention, recognition, 
management, and rehabilitation of injuries related to sports, 
exercise, or physical activity.
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Synovium 

A thin membrane lining the joint capsule that secretes 
synovial fluid, which lubricates and nourishes joints.

Tendon 

A tough, fibrous tissue that connects muscles to bones.

Tendinitis 

Inflammation of a tendon, often because of acute injuries.

Tissue 

A group of cells with similar structure and function, forming a 
distinct part of an organism.
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ABOUT DR. NASIEK
DR. DARIUSZ NASIEK, MD, is a triple board-certi-
fied physician specializing in anesthesiology, pain 
medicine, and interventional pain treatments. With 
35 years in medicine, including 20 years explicitly 
dedicated to pain management interventions, he 
is known for performing thousands of PRP proce-
dures. A staunch advocate for regenerative med-
icine, Dr. Nasiek is committed to delivering cut-
ting-edge treatments for chronic pain sufferers, 
backed by vast experience.

DR. NASIEK is celebrated in the medical communi-
ty for his groundbreaking contributions to regen-
erative medicine, notably his influential book “PRP 
- Platelet Rich Plasma - a New Paradigm of Regen-
erative Medicine,” authored a decade ago.

The book you now hold is the second edition of that authoritative text.

DR. NASIEK applies his extensive knowledge at his pain management practice, 
Allied Neurology and Interventional Pain Practice, with locations in New York and 
New Jersey. Here, he continues to pave the way for the future of regenerative 
medicine, bringing relief and hope to those suffering from chronic pain.


	Blank Page
	Blank Page

