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Thanks to Barry Weiner for working with me on this book and many 
other projects for so many years. You have never failed me, nor let me 
down.

Although I wanted to be a doctor since I can remember, I didn’t 
study enough in college, and let medical school pass me by. Instead 
I went to law school without any specific goal, and wasn’t planning 
on practicing law. Then I met John-Roger (J-R), who told me I was 
going to be his lawyer, live with him, and be on his staff. The tempta-
tion fueled my discipline to study, and I passed the bar exam on the 
first try using an organizational method that he taught me. During 
the long weeks of the Bar review course, I was awakened at 5 am to 
his screaming at me in my head, “Get the hell out of bed and study.” 
(He was in Los Angeles, and I was in Berkeley). At the age of 40, after 
practicing law for 15 years for J-R and my own practice, J-R told me it 
was now time to go to medical school. I had a successful practice, and 
good life as a lawyer. I had built a large house with a gym and 70-foot  
lap pool down the center in Mandeville Canyon near J-R’s house, but 
was ready to leave for my dream. He yelled at me in front of a retreat 
gathering of 100 or so of his students, and told me that I was going to 
go to medical school, and he didn’t care if it was in Mexico, Hawaii, 
or anywhere else, but I would go. The dean of admissions in Hawaii, 
James Linman, MD, told me he was going to “save my soul, Son.” I 
hadn’t even done Pre-Med. During my med-school interview, Gary 
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Watabayashi told me that I was admitted, and that my teacher (J-R) 
had sent me to him. After my second year of medical school, at J-R’s 
Santa Barbara ranch, he told me that my wife was having an affair. 
He said not to worry because he had another woman waiting for me 
when I returned. As usual I resisted him, and told him I was too busy 
in medical school to be with this new woman. I think my words were, 
“Please don’t do that to me.” His response was, “It’s too late, I can’t 
undo this one.”

That was 1992, and the new woman, Michelle, and I have been 
together since then, with 3 beautiful daughters.

And then there’s my mom, who continued to press me to stay in 
medical school every time I was ready to drop out. “You don’t have to 
be a doctor, but you will finish, and it will build your character.” She 
was pure love.

And Dad, you were always amazing in your support for me every 
time I screwed up. You never once judged me, but only loved me.

As I look back, there are so many people that I am indebted to. 
So many who have loved and supported me. You know who you are, 
and there are too many to list. So let me say thanks to you all, and 
know that I love you and thank you for being there when I needed 
you most.

—Marc Darrow, MD, JD

WHY I LOVE REGENERATIVE MEDICINE	 ix

INTRODUCTION	 xiii

FOREWORD	 xv 

PART ONE
An Introduction to Stem Cell and PRP Therapies

	1.	 The Promise of Stem Cells and Platelet-Rich  
Plasma Therapies	 3 

Why Not Surgery?	 5

What is Prolotherapy?	 7

What Is Stem Cell Therapy? 	 9

What Is Platelet-Rich Plasma (PRP) Therapy? 	 10

Stem Cell and PRP Research at the  
Darrow Stem Cell Institute	 11

	2.	 Stem Cell Therapy	 13

	3.	 Platelet-Rich Plasma Therapy (PRP)	 23

PART TWO
Treating Specific Conditions 

	4.	 Knee Pain	 35

	5.	 Back Pain	 60

	6.	 Hip Pain	 74



 ix

Why I Love Regenerative Medicine

	7.	 Shoulder Pain	 88

	8.	 Other Conditions	 101

Elbow	 101

Neck and Cervical Spine	 103

Temporomandibular Joint Pain (TMJ)	 106

Tendons	 107

	9.	 The Impact of Diet and Pain Medication 	 111

PRP VAMPIRE FACELIFT 	 117

PRP HAIR GROWTH 	 126

STORIES FROM OUR PATIENTS 	 131

YELP REVIEWS 	 148

NOTES 	 155

INDEX 	 177

Some of my early memories were being 
with Edda, my grandfather. Selma, my 
mother, made sure that I wrote frequent 
letters to Edda, asking philosophical 
questions.

Edda always answered these. I have a 
few that I just pulled out from my desk 
drawer. The phone on his letterhead is 
Lafayette 3-6212, and the address is 1811 
west 47th Street, Chicago 9. 

He wrote to me as if I were an adult, 
although the dates on these particular 

letters from him range from when I was 12–14 years old. He used 
examples of nature to exemplify human character and concepts  
of life. 

He made it clear that he did not follow the crowd, and that a man 
of wisdom listened to his own heart. One of his mentors said, “If a 
man does not keep pace with his companions, perhaps it is because he 
hears a different drummer. Let him step to the music which he hears, 
however measured or far away” (Henry David Thoreau). And this was 
always his message to me. I was pounded with opening my mind and 
seeing things as they are, not as I was told they are. One of his letters 
states, “Sin is a breach or violation of any rule or statement made by 
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x	 Why I Love Regenerative Medicine 	 Why I Love Regenerative Medicine	 xi

During the same period when I was 12, I was a member of the 
Great Books Club with my parents at the University of Chicago, and 
I had plenty to feed Edda and his disciples about Socrates, Plato, Aris-
totle, ad infinitum. I wasn’t really into it, but it was fun to watch their 
delighted excitement when their new disciple spouted “wisdom.” The 
best part about Tremont was the little store where Edda bought us 
both a bottle of cream soda, my favorite drink to this day. 

I met my Guru (John-Roger) in 1972 and have studied with him 
to this day. Sometime after I met him, I dreamt that I entered Edda’s 
medical office in his house. The plaque on his desk said, “I complained 
because I had no shoes, until I met a man who had no feet.” 

I immediately knew that Edda was in the same line of teachers as 
John-Roger. 

Although John-Roger asked me to become a lawyer, and live with 
him as one of his staff, I always wanted to be a doctor. After finish-
ing law school, and doing his law work for 15 years, he said that now 
was the time for me to go to medical school and be his doctor. I had 
spent years with John-Roger discussing and experimenting with natu-
ral medicine, and I knew that would be part of my medical path. He 
told me I would be doing sports medicine, and I quickly fell in love 
with that field. 

The most important bombshell occurred after injuring my wrist 
when I was playing golf with John-Roger. It just wouldn’t heal. At 
a medical convention out of desperation I had it injected with Pro-
lotherapy (concentrated sugar water), and it was 50% better the next 
day. I then injected it myself a few times and have had a pain free wrist 
for many years. Soon thereafter, I had a failed shoulder surgery, and 
again self-injected it, and it healed the next day. At this point, I started 
asking my patients to let me inject their injuries. Soon my practice 
was mostly Prolotherapy. Years later, the technology advanced to 
PRP and then Stem Cell injections which you will read about in this 
book. Of course I have injected myself with PRP for subsequent inju-
ries since dextrose Prolotherapy didn’t quite do the job. I do believe 
PRP and Stem Cells will become the central focus of musculoskeletal  
medicine with surgery falling by the wayside. And I think Stem Cells 

so-called religious authority. So you see there are many sins for there 
are many holy authorities.” 

My parents, sibs, and I had lunch at his house frequently. My mom 
brought the food. As a child and young teenager, I never wanted to go, 
because I just wanted to play baseball with my friends. Nevertheless, 
I did respect him, as we all did. To me he was an old wise man, occa-
sionally pounding his fist on the kitchen table when making a point. I 
remember someone talking about going to Europe, and his fists came 
alive, and he said, “God Damn It, get your own house in order.”

Although he looked and seemed gruff, it never bothered me since 
he always had a loving smile for me. I will never forget that smile. I 
was “forced” by my mother, against my will to spend my precious 
Sundays with him. My mom and I knew I was going to be a doctor, 
so this was my youthful internship with Eli (Edda) Stenn, MD. He 
had gallon bottles of cherry syrup, and my job was to pour it into 
small bottles that he would give to his patients as placebo medicine 
(As a doctor now, I would always rather use placebo than pharma-
ceutical medication since placebo has been shown to heal in 30-40% 
of cases, and pharmaceuticals have been shown to injure and kill in 
many cases.) Researchers found that America’s leading cause of death 
isn’t heart disease or cancer: it’s conventional medicine. They found 
that the iatrogenic death rate in the US (death caused by doctors and/
or medical treatments) is 783,936 a year. To wit, my sister Leila died 
quickly from a dose of chemotherapy, and not from the cancer that 
had been surgically excised. 

On several Sundays, he would take me to the train station in  
Chicago, and we would make the trip to Tremont in the Indiana Sand 
Dunes. Mr. Morgan, his friend, would sometimes come for the trip, 
and they would discourse on all facets of life. While on our hike one 
day, they were talking about how powerful man was in relationship 
to nature, and how man conquered nature. In my boyish manner, I 
peeped out, “Then why is man afraid to die if he is so powerful. Isn’t 
nature more powerful than man?” Well that really got them going, 
and then their discussion was about how amazing it is that knowledge 
is contained in youth, although not normally recognized by adults.
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xii	 Why I Love Regenerative Medicine

Introduction

will eventually be used to heal most degenerative disease as the research 
evolves. There are already anecdotal instances reported. 

So go forth, and multiply your Stem Cells. Heal now!! I wish you 
health, wealth, and happiness. 

—Marc Darrow, MD, JD

“To date, no fully successful treatment 
for osteoarthritis has been reported. Thus, 
the development of innovative therapeu-
tic approaches is desperately needed.” 1 

If you are reading this, you have most 
likely come to me, or need to be seen as 
a patient after suffering from painful and 
debilitating osteoarthritis or other condi-
tions/injuries involving joints, bones, lig-
aments, or tendons. You may have been 
told you have bone-on-bone osteoarthri-
tis and that your only two options are either to have surgery to replace 
the joint or to just “live with it.” It is possible that you have actually 
had surgery already but have still not experienced relief from your 
pain. 

Based on exciting new research and clinical practice, there is 
another way. Stem Cell Therapy, Platelet-Rich Plasma (PRP) Therapy, 
and Prolotherapy injection treatments offer a third, very promising 
option called regenerative biological medicine. In my office, these 
treatments are often used in combination. These rapidly evolving 
technologies mean hope for long-suffering patients and can eliminate 
the need for surgery, which often does more harm than good. I per-
sonally have experienced that. 
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xiv	 Introduction

Medicine is an evolving practice, and the technology of medicine 
is ever advancing. Tomorrow, Stem Cell Therapy may have evolved 
into something altogether different as research helps us develop more 
and better ways to achieve the results we are looking for. In the mean-
time, continuing research and clinical practice in the areas of Stem 
Cell Therapy and PRP mean that countless patients can experience 
relief from pain without the need for surgical intervention. On my 
weekly radio shows, I use the byline, “Take the Surgery out of Pain.”

At the Darrow Stem Cell Institute, my goal is to offer an alternative 
to the “operate or live with it” medical advice most of my patients 
have received before finding me. It is my hope that this book will give 
you a greater understanding of these exciting new therapies and arm 
you with the information you need to make an informed decision 
about your own treatment. I invite you to contact the Darrow Stem 
Cell Institute with any questions you may have.

Marc Darrow, MD, JD
Darrow Stem Cell Institute
Los Angeles, CA
800-300-9300
http://www.LAStemCells.com

Foreword

I have known Dr. Marc Darrow of the Darrow Stem Cell Institute 
for many years. Initially I interviewed him for my book, Ageless to find 
out about his work with regenerative medicine, a natural injection 
series.

Prolotherapy is an early form of regenerative medicine that has 
progressed throughout the years to include PRP and Stem Cells.

Regenerative medicine involves injecting a dextrose solution, 
platelets from the blood, or stem cells and platelets from bone mar-
row, or just stem cells from fat, into 
the place where soft tissue is injured, 
such as the joints, muscles, tendons 
or ligaments.

After the interview I was intrigued. 
I had torn the Meniscus in my right 
knee while doing my nightly one-
woman Broadway show. I went to a 
surgeon and he recommended sur-
gery. Instead I decided to try working 
with Dr. Darrow. I was looking for a 
non-surgical, non-drug way to elim-
inate the throbbing pain in my knee 
and I felt we could be a good ‘fit’.

Everybody experiences pain at 
some point in their lifetimes. Our Suzanne Somers
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xvi	 Foreword 	 Foreword	 xvii

life. A ballerina friend of mine, once in peak form is now at mid-life, 
wheel-chair bound. You never know what’s going to happen; a serious 
motorcycle accident or car crash can change your life, a returning 
veteran with multiple injuries often suffers with life-long debilitating 
pain. Older people have bones that fracture most often from hormone 
loss. Testosterone is an anabolic steroid meaning it builds bone and 
muscle; when testosterone declines the bones decline with it. Estro-
gen and progesterone also build bone; one burrows, one builds, called 
osteoclasts and osteoblasts and without hormones you lose this bone 
building mechanism. This is what you see when an elderly person is 
crossing the street slowly shuffling. They have no mechanism in place 
to rebuild lost bones.

But what if you could re-build bone? What if you could eliminate 
pain permanently? Dr. Darrow understands the effects of bone loss 
not only related to hormone deficiency but with stem cells rebuilding 
joint cartilage.

It has long been thought that once bone is gone, it’s gone; there’s 
not been much you could do about it, until now. Dr. Darrow asks the 
question: why not try to first regrow the bone and repair the tissue 
with the goal of avoiding surgery and eliminating pain?

Isn’t this the kind of doctor you are looking for? This book is your 
opportunity to educate yourself so you can intelligently ask the proper 
questions and best of all make the right decision for yourself. Surgeons 
perform surgery. If you go to a surgeon that is what will most-likely 
be recommended. Most people are not educated about other options. 
This book offers another option.

Dr. Darrow has been one of the first doctors to use  stem cells and 
Platelet Rich Plasma therapy (PRP). From what I understand he does 
as much or more of these procedures than any doctor in the world. 
These treatments come under the term “Regenerative Medicine.” 
Regenerative medicine is the science that studies the regeneration of 
biological tissues obtained through the use of cells. PRP is obtained 
from the withdrawal of the patients’ blood, concentrating the platelets 
in a safe, economical way to promote growth factors that stimulate 
new tissue growth. PRP is able to significantly reduce or eliminate 
pain and improve joint, tendon, and ligament function.

first pain in life usually happens as kids: we fell off our bikes or other 
recreational modes and broke our legs and arms. So often later in life 
these childhood injuries become inflamed ‘weak spots’ often resulting 
in dull or whopping, throbbing chronic pain.

Most people with pain pop pain meds and carry on until the meds 
no longer work. I didn’t want to be on drugs so instead I had Dr.  
Darrow inject his Prolotherapy sugar solution and in time the prob-
lem went away, never requiring surgery or pain medications.

Prolotherapy injection is usually paired with a local anesthetic, 
such as Procaine or Lidocaine. The solution can be sodium morrhuate, 
sugar or a mixture of sugar and phenol. For my injury, Dr. Darrow 
gave me a series of injections over a period of about three weeks. I am 
very happy I chose to be Dr. Darrow’s patient. My series of injections 
worked and surgery was avoided.

Dr. Darrow also treats my son Bruce, an avid cyclist, who has 
had more ‘incidents’ than he probably wishes to share with me. But I 
know each time he has a cycling ‘episode’ he runs to Dr. Darrow and 
I feel confident he is with a doctor who is not a pill pusher but rather, 
solution oriented.

Pain is an overwhelming condition; sometimes so debilitating it 
destroys happiness and quality of life. Chronic debilitating pain is its 
own animal .  .  . and as human beings we will do most anything to 
eliminate it, thus the rise of prescription pain medications . . . drugs 
that so often lead to addiction. There is no free lunch with pharma-
ceuticals and it doesn’t take a rocket scientist to know that continued 
use of heavy duty pain medications is a road to ‘no good’.

Dr. Darrow’s work has now moved to the new and exciting cutting 
edge science and breakthrough of stem cell transplants as a therapy. 
Stem cells are clearly the future and are the better choice instead of 
surgery which so often brings disappointing results. How many peo-
ple do you know who had surgery to fix the problem only to have it 
return, only worse?

Labral tears, bone on bone conditions, degenerative hips, shoulder 
pain, lower back, disc problems, the list goes on and on.

Pain is ageless. Young people have pain, old people have pain. 
Athletes have pain so often with injuries that reduce their quality of 
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xviii	 Foreword

Science is accelerating at breakneck speed. Both doctors and 
researchers hope they have found the answer to pain in the promise of 
bone marrow stem cells. The medical community is excited that stem 
cells work by rebuilding from within the diseased joint into a healing 
joint environment. Bone marrow stem cells increase tissue prolifera-
tion. Stem cell injections regrow cartilage and stop chronic inflamma-
tion. When you have pain, this is what you are looking for.

Before you find yourself addicted to powerful opiates or lying on 
an operating table with your fingers crossed hoping that this surgery 
will be the answer to your pain, you now have an exciting new first 
option; PRP and stem cell therapy might be just what you are looking 
for. This book could change your life for the better.

—Suzanne Somers



 3

1
The Promise of Stem Cells and 
Platelet-Rich Plasma Therapies

In my practice, I use stem cells daily to reduce or 
eliminate patients’ pain involving the musculoskeletal system, includ-
ing but not limited to joints, tendons, ligaments, and muscles from 
head to toe. The great news is that about 
80–90% of patients see improvement with 
this treatment protocol.

Stem Cell Therapy and Platelet-Rich 
Plasma (PRP) Therapy are part of a group 
of treatments that fall under the term 
“regenerative medicine,” which uses the 
patient’s own (autologous) cells to rejuve-
nate damaged tissues in the body. They are 
also termed “biomedicine,” since they are 
based on natural biology and chemistry. 
These therapies do exactly the opposite of 
surgery: instead of removing damaged tis-
sue, they rebuild and strengthen it. They are 
designed to stimulate the immune system 
to heal and rebuild damaged joints and 
tissue without the significant risks that 
accompany surgery, joint replacement, or 
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4	 The Promise of Stem Cells and Platelet-Rich Plasma Therapies 	 The Promise of Stem Cells and Platelet-Rich Plasma Therapies	 5

to this question is supplied in the research shown below. Despite the 
availability of evidence-based guidelines for conservative treatment of 
osteoarthritis, management is often confined to the use of painkillers, 
physical therapy, surgery, and the wait for eventual total joint replace-
ment. This suggests that many people with osteoarthritis are not made 
aware of the many different treatments available to them. 

I, personally, along with the many thousands of patients I have 
treated with these techniques since my residency at UCLA, have 
found regenerative medicine successful in the healing of many parts of 
the body. In this book, I will share with you the latest medical infor-
mation on the use of Stem Cell Therapy and PRP for osteoarthritis 
and soft tissue damage, and I will also present the research supporting 
their use in the clinical setting for pain in most areas of the musculo-
skeletal system of the body. 

Why Not Surgery?
Many patients have had an arthroscopic surgery, or even multiple 
surgeries, with less-than-hoped-for results. They are told it is only 
arthroscopic, and uses small incisions. The truth is that the potential 
damage is the same. A frequent scenario is something like this: “I had 
surgery on my left knee, and it made it much worse. I do not want 

other invasive procedures. I have seen 
too many infections, instant iatrogenic 
(doctor caused) arthritis and other 
injuries, and even deaths as a result of a 
“simple” surgery. 

Patients of all ages and from all walks 
of life, many sedentary, and many elite 
athletes, have come to my clinic seek-
ing the pain relief from disability that 
has eluded them with other treatments. 
In many cases, these patients have 
come to me because they are hoping to 
avoid surgery. I laughingly tell patients 
that when they go to a barber, they get 
a haircut; when they go to a surgeon, 
they get surgery; and when they come 
to me, they get stem cells and PRP. In 
my office, we also offer Prolotherapy 
with dextrose injections for those who 

request it, but in fact it does not have the healing ability or success 
of Stem Cell Therapy and Platelet-Rich Plasma (PRP) Therapy. Pro-
lotherapy will be explained briefly below, as will Stem Cell Therapy 
and PRP Therapy. The latter two, since they are more advanced in 
their ability to heal, will be discussed in depth in chapters 2 and 3, 
respectively.

A firm believer in regenerative medicine, I have been using 
these therapies since 1997, when I was doing my physical medicine 
residency at UCLA. My Los Angeles clinic, the Darrow Stem Cell  
Institute, has long been recognized for utilizing advanced, nonsurgical 
options for musculoskeletal pain, and degenerative joint disease, with 
Stem Cell Therapy and PRP having become a very exciting option in 
the past several years. In fact, I have been told by others in my field 
that no one does anywhere near as much regenerative medicine with 
Stem Cell Therapy and PRP as I do.

A question I am asked by most patients is why these treatments 
have never been offered to them by other doctors. Part of the answer 

Brittany Darrow
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6	 The Promise of Stem Cells and Platelet-Rich Plasma Therapies 	 CThe Promise of Stem Cells and Platelet-Rich Plasma Therapies	 7

in pain in twenty four hours. After a few more self-injections the pain 
was gone. I then injected my own shoulder with Prolotherapy, and I 
experienced complete pain relief just 12 hours later. These self-healings 
were my wake-up calls. I stopped prescribing pain medications, phys-
ical therapy, and surgery, and began to use regenerative medicine to 
help my patients achieve relief from their pain. 

What Is Prolotherapy?
Prolotherapy is the injection of a mild irritant, often dextrose (a sim-
ple sugar), into a specific area of the body that is arthritic, worn down, 
or injured. The newer, far more effective techniques of Stem Cell 
Therapy and Platelet-Rich Plasma (PRP) Therapy are actually more 
advanced versions of Prolotherapy, which is short for “proliferation 
therapy” (the proliferation of new cells following the injection of a 
substance that will stimulate new tissue growth). 

When the irritant is injected into the knee or other area, it causes 
the body’s immune system to stimulate the inflammatory process. 
While it may seem counterintuitive to create more inflammation, it is 
in fact inflammation that is part of the body’s natural healing response.

This burst of increased inflammation attracts fibroblasts (immature 
cells present in connective tissue) and chondrocytes (cells that pro-
duce cartilage) and brings them to the area of degeneration or injury. 

surgery on the right knee!” I hear similar words from patients who 
come to see me for hip pain or for a variety of other joint, ligament, 
neck, back, or tendon problems. 

A recent article in the British Medical Journal addresses the issue 
of surgery with respect to patients in middle age and above, who rep-
resent the largest proportion of those who suffer from osteoarthritis: 

“The benefit of surgery for middle-aged or older patients with 
persistent knee pain is inconsequential, and such surgery is 
potentially harmful. Our findings do not support arthroscopic 
surgery as a treatment for the middle-aged or older person with 
a painful arthritic knee or torn meniscus.”

The article is part of the British Journal of Medicine’s “Too Much Med-
icine” campaign that highlights the threat to health and the waste of 
resources caused by unnecessary care.

Arthroscopic surgery, specifically, is considered to be a waste of 
resources caused by superfluous care.2 

When it comes to surgery for treatment of osteoarthritis and other 
musculoskeletal conditions for patients of ANY age, I am very skepti-
cal, both as a doctor and as a patient. Surgery should always be the very 
last option. The first law of medicine is “Do No Harm”. That means 
when possible, use conservative means, not invasive. In a recent study 
from Brazil, doctors looked at 510 patients, average age 71 years, who 
had had either a knee replacement or a hip replacement. One of the 
findings was a nearly 15% rate of complications.3

I see numerous patients of all ages who have had failed surgeries. 
I myself am an example of such a patient. When I was in medical 
school, I developed chronic right shoulder pain from a weightlifting 
injury. After suffering for a year, and having two cortisone injections 
(I didn’t know how destructive they were at the time), my orthopedic 
surgery professor operated on me. To my great dismay, my shoul-
der was much worse after the surgery than it had been before. It was 
swollen, and full of fluid, and I had a fever with blisters near the 
arthroscopic sites. When I learned about regenerative medicine four 
years later during my Physical Medicine residency at UCLA, I first had 
my wrist injected with Prolotherapy, and had a fifty per cent decrease 
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conditions. The sections that follow will explain what these therapies 
are and how they can work for you.

What Is Stem Cell Therapy?
Stem Cell Therapy is the injection of a damaged area of the body with 
stem cells that have been drawn from the patient’s own bone mar-
row or fat. Stem cells are “de-differentiated pluripotent” cells, which 
means that they continue to divide to create more stem cells; these 
eventually “morph” into the tissue needing repair—for our purposes, 
collagen, bone, and cartilage.

The excitement in the medical community is focused on how stem 
cells work, rebuilding the damaged part of the body from within by 
turning a diseased joint environment into a healing joint environment. 
Doctors and researchers are hopeful that they have finally found an 
answer for osteoarthritis in the promise of Stem Cell Therapy.

Numerous studies support the healing effects of stem cells. In one 
study, doctors tracked patients for five years after they had received 
stem cell injections for knee osteo-
arthritis. At the end of the five-year  
follow-up period, the knees of patients 
who had been treated with stem cells 
were still better than they had been 
before treatment.4 At five years, we 
would have to call that a “curative 
effect.” 

Research has shown that bone mar-
row stem cells increase the cell prolif-
eration of chondrocytes and inhibit 
inflammatory activity in osteoarthri-
tis—in other words, according to the 
researchers, stem cell injections cause 
the regrowth of cartilage and halt 
damaging chronic inflammation.5

Stem Cell Therapy can be useful 
not only for the regrowth and repair 

These cells rebuild the collagen (more specifically, what is called the 
“collagen matrix” of the tissue) and enable it to strengthen and restore 
the body part in many cases to pre-injury status. 

There is a long history of medical studies on the effectiveness of 
Prolotherapy for knee pain. Recent research done at the University 
of Wisconsin School of Medicine and Public Health concluded that 
Prolotherapy resulted in safe, significant, progressive improvement 
of knee pain, function, and stiffness scores among most participants 
through a mean follow-up of 2.5 years. The researchers reported that 
Prolotherapy may be an appropriate therapy for patients with knee 
osteoarthritis that did not respond to other conservative treatments. 

I used Prolotherapy for patients in the past, and at a patient’s 
request rarely employ this technique. The fact is that traditional Pro-
lotherapy has been overtaken by newer, far more effective forms of 
regenerative medicine, Stem Cell Therapy and Platelet-Rich Plasma 
(PRP) Therapy. It is these techniques that are shifting the paradigm 
in the treatment of osteoarthritis and other orthopedics-related  

Jordan Darrow



D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

10	 The Promise of Stem Cells and Platelet-Rich Plasma Therapies 	 The Promise of Stem Cells and Platelet-Rich Plasma Therapies	 11

preparation, applicability in the 
clinical setting, favorable safety 
profile and possible beneficial 
outcome make PRP a promising 
therapeutic approach for future 
regenerative treatments.”7

Since that research, numerous stud-
ies have noted that PRP has found 
favor with surgeons in efforts to heal 
patients’ post-surgical damage. Other researchers have demonstrated 
the benefits of the simpler injection treatment of PRP as a means of 
avoiding surgery altogether.

Stem Cell and PRP Research at the  
Darrow Stem Cell Institute
At my clinic, we are currently performing several studies on Stem Cell 
Therapy and Platelet-Rich Plasma (PRP) therapy. 

The Director of Research at my clinic, Brent Shaw, and I, con-
ducted the following research project comparing Stem Cell and PRP 
therapies in patients suffering from osteoarthritis of the knee, hip and 
shoulder: 

Stem Cell Therapy

Number of Treatments 0 1 2 3

Number of Patients  
per Treatment 101 101 50 33

Resting Pain  
(Scale from 0 –10) 2.32 1.55 1.20 0.94

Active Pain  
(Scale from 0 –10) 5.91 4.21 3.96 2.82

Total Improvement  
(Scale from 0 –100%) — 35.48% 43.10% 60.45%

Functionality Score  
(Scale from 0 – 40) 20.81 23.92 24.16 27.24

of cartilage damage, but also for the repair of bone damaged by osteo-
arthritis. In animal studies conducted in China, doctors found that 
stem cells injected into the site of a bone fracture promoted rapid and 
accelerated bone healing.6

The research into Stem Cell Therapy has helped revolutionize the 
way standardized medicine addresses problems of bone degeneration 
and necrosis (bone death). Cartilage can be regrown, bone can be 
regrown, and chronic inflammation (swelling) can be shut off. 

What Is Platelet-Rich Plasma (PRP) Therapy?
Platelet-Rich Plasma Therapy, or PRP, involves the injection of the 
damaged area with the patient’s own platelet-rich plasma, derived 
from a blood draw. In 2012, researchers wrote the following regarding 
the adjuvant use (i.e., assistance in healing after surgery) of PRP: 

“Chronic complex musculoskeletal injuries that are slow to 
heal pose challenges to physicians and researchers alike. Ortho-
biologics is a relatively new science that involves application of 
naturally found materials from biological sources (blood plate-
lets and stem cells among them), and offers exciting new possi-
bilities to promote and accelerate bone and soft tissue healing.

Platelet-rich plasma (PRP) is an orthobiologic that has 
recently gained popularity as an adjuvant treatment for mus-
culoskeletal injuries. It is a volume of fractionated plasma from 
the patient’s own blood that contains platelet concentrate. The 

platelets contain alpha granules that 
are rich in several growth factors that 
play key roles in tissue repair mech-
anisms. PRP has found application 
in diverse surgical fields to enhance 
bone and soft tissue healing by plac-
ing supra-physiological concentrations 
of autologous [that is, taken from the 
patient—author] platelets at the site 
of tissue damage. The relative ease of 
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2
Stem Cell Therapy

PRP Therapy

Number of Treatments 0 1 2 3

Number of Patients  
per Treatment 40 40 20 15

Resting Pain  
(Scale from 0 –10) 2.20 1.53 1.45 1.20

Active Pain  
(Scale from 0 –10) 6.30 5.08 4.45 4.02

Total Improvement  
(Scale from 0 –100%) — 29.28% 32.75% 38.33%

Functionality Score  
(Scale from 0 – 40) 22.18 22.65 23.15 24.60

		 As seen in the tables above, both treatments have been shown to 
decrease patient pain as well as show an increase in patient overall 
improvement and functionality of the joint. 

		 Consistent with prior research, the Stem Cell Therapy compared 
to PRP shows a more impactful patient improvement in pain and 
functionality of the treated osteoarthritic joint.

In my practice, I use stem cells daily to reduce or 
eliminate patients’ pain involving the musculoskeletal system, includ-
ing but not limited to joints, tendons, ligaments, and muscles from 
head to toe. The great news is that most patients see improvement 
with this treatment protocol.

How Stem Cell Therapy 
Works 
The use of bone marrow-derived stem cells 
was first tested in the 1960s. Even then, 
doctors knew that stem cells had unique 
regenerative powers due to their ability to 
morph into bone and cartilage and migrate 
to the site of damage once introduced into 
the body. Using stem cells from a patient’s 
own bone marrow or adipose (fat) tissue 
was particularly interesting, because these 
types of autologous stem cells are read-
ily available without ethical (embryonic) 
problems in their use. In musculoskeletal 
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numb the area. A tiny incision (which heals quickly after the proce-
dure) is made to allow insertion of a needle to aspirate bone marrow. 
No stitches are necessary. The solution obtained is spun in a centri-
fuge. The stem cells are then harvested and injected into the target 
area or joint under ultrasound guidance when required. Although 
bone marrow aspiration is typically painful during other procedures 
such as bone marrow transplantation, it is nearly pain free in this case. 
A relatively small amount is collected. 

Joints: Repairing, Not Replacing
Joint osteoarthritis can involve a myriad of pathologies, among 
them loss of cartilage, trauma, overuse, postsurgical trauma and tis-
sue removal, bone hypertrophy, metabolic diseases such as gout or 
pseudogout, and autoimmune diseases such as rheumatoid arthritis, 
psoriatic arthritis, and infectious destruction. When I see a patient 
with a previous recommendation for joint replacement surgery, it is 
usually because traditional medicine considers that the joint is dam-
aged enough that repairing or providing treatment options other than 
replacement surgery are not practical or warranted.

However, research has clearly shown that Stem Cell Therapy can 
repair and rebuild bones and the cartilage that covers them. This was 
documented in a study on diabetic patients in which doctors reported 

medicine, stem cells provide 
an answer to the conundrum 
of cartilage and other soft tis-
sue rejuvenation. 

Some research suggests that 
the introduction of stem cells 
into the joint also reawakens 
and revitalizes the stem cells 
already present in the syno-
vial fluid of the knee, as well 
as in the cartilage and bone. 
This “supercharges” the heal-
ing process of all structures 
in and around the joint (car-
tilage, menisci, ligaments, and 
tendons).

Stem Cell Therapy is con-
sidered a solution with limited 
side effects.

Where Do We Get the Stem Cells for Therapy?
For each treatment, stem cells are taken from the patient’s iliac crest 
at the back of the pelvis. These cells are valuable because they are 
undifferentiated cells, meaning that they do not have a tissue type but 
can grow to become other, more specialized types of cells. If a joint, 
cartilage, tendon, ligament, or muscle needs regeneration, stem cells 
can supply the building material. 

How Is the Procedure Done?
The Stem Cell Therapy injection procedure is a very simple, in-office 
procedure with no general anesthesia, as it involves almost no pain. 
Moreover, it takes only about 30 minutes from start to finish. During 
bone marrow Stem Cell Therapy, a practitioner will inject lidocaine at 
the top of the buttocks, at or near the posterior superior iliac spine, to 

Jensen Darrow

Benjy Darrow
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This manipulation of the healing environment extends beyond the 
bone itself to include the regeneration of cartilage. Rebuilding car-
tilage in severe osteoarthritis is considered one of the great challenges in 
orthopedic medicine. Stem cells provide a solution to this challenge 
because they are plentiful, can direct themselves to morph into colla-
gen fibers (cartilage), and are able to modulate the immune response 
of the microenvironment of the stem cells already present in the dis-
eased tissue.13

In other words, the new stem cells have the ability to change the 
environment and revitalize the stem cells already present in the diseased 
joint. 

Which Work Better: Stem Cells from  
Fat or from Bone Marrow? 
The two types of stem cells that have been used in Stem Cell Ther-
apy are adipose (fat) cells and bone-marrow stem cells. At the time 

of writing this book, I use bone 
marrow-derived stem cells be-
cause I can better achieve the 
patient’s treatment goals using 
this approach. 

In the past, I have used 
adipose (fat) stem cells, but 
I found the use of these cells 
more traumatic for the patient: 
in addition to the need to break 
up fat tissue with a long trocar 
(an instrument with a sharp 
point) to obtain the cells, it’s 
necessary to use a thick needle 
for the injections. 

In my experience, not one 
patient has liked this.

In contrast, bone marrow 
aspiration (harvesting stem cells 

that adding stem cells from human bone marrow to a fractured dia-
betic bone augmented the repair process and increased the strength of 
the newly formed bone. 

Bones of diabetics are known to be more fragile than those of non-
diabetic people and can take longer to heal after a fracture. Diabetics 
are more likely than non-diabetics to sustain fractures as a result of 
falling, as they often suffer from impaired vision and reduced sensi-
tivity in their feet.

Bones healed with the addition of Stem Cell Therapy were signifi-
cantly stronger and able to withstand more stress than the bones of 
patients in a control group.8

Stem Cells Change the Healing Environment
In new research, doctors have found that stem cells work by changing 
the environment of the joint they are working on—basically, they 
“turn on the lights” and call in construction crews of helper cells.

Researchers looked at the remodeling and healing done by  
osteoblasts—specialized mesenchyme-derived (stem) cells accountable 
for bone synthesis. They found that these cells rebuild bones through 
various mechanisms, including “cell homing” or “cell signaling.” 9 
What this means is that the stem cells “communicate” with the sur-
rounding tissue to help them navigate to the site of the wound, then 
differentiate themselves into bone-building material. Other research 
suggests positive results even in cases of avascular necrosis (death of 
bone tissue due to a lack of blood supply), where stem cells were able 
to sequester blood cells to the site.10

This research confirms other studies11 which speculate that not 
only could Stem Cell Therapy repair bone damage in cases of hip 
osteonecrosis (bone death), but it could also halt the disease acceler-
ation by correcting the decrease in the local mesenchymal stem cell 
populations, reinforcing the natural healing environment.

In preclinical studies, the use of stem cells uniformly demonstrates 
improvements in osteogenesis (bone formation) and angiogenesis 
(blood vessel formation).12 The stem cells modulate the healing envi-
ronment in a positive manner. 
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factor genes were expressed more in the differentiated state in BMC 
compared to adipose tissue.”15

A greater improvement was seen with bone marrow-derived mes-
enchymal stem cells when compared to adipose-derived stromal vas-
cular fraction and placebo treatment in this horse clinical study from 
researchers at Colorado State University.16

This study from the Department of Orthopaedics at the Affiliated 
Hospital of Guilin Medical College, Guilin, China, demonstrated 
bone-marrow-MSCs to have greater in-vivo chondrogenic potential 
than periosteum, synovium, adipose, and muscle MSCs.17

In a large animal model from Freiburg University Hospital in 
Germany, ASC seem to be inferior to BMSC in terms of osteogenic 
potential, but that can partially be compensated by the addition of 
PRP to the ASC. However, BMSC already has PRP within the solu-
tion, so no PRP needs to be added to this group.18

In this horse model from Louisiana State University, equine 
BMSCs have superior chondrogenic potential compared with ASCs.19

Doctors in Taiwan noted that: Mesenchymal stem cells (MSCs) 
isolated from either bone marrow or adipose tissue show consider-
able promise for use in cartilage repair. The MSCs can be sourced 
from any or all joint tissues and can modulate the immune response. 
Additionally, MSCs can directly differentiate into chondrocytes under 
appropriate signal transduction. They also have immunosuppressive 
and anti-inflammatory paracrine effects. (They change the joint envi-
ronment from breakdown to healing by telling the other cells to start 
repairing.)20

An Interesting Observation from Surgeons

In an editorial in the January 2016 issue of the Journal of Arthroscopic 
and Related Surgery, Associate Editor Merrick J. Wetzler, M.D., 
wrote: “Harvesting of the ADSCs [fat stem cells] does require an 
additional procedure, and the cost-effectiveness of the procedure is 
still under investigation, but as researchers stated in their editorials 
in 2012 and 2013, ‘We are believers in Stem Cell Therapy’ and ‘Stem 

from bone marrow) is nearly painless for most patients after a lido-
caine injection and takes only about a minute once I’ve located the 
specific area to aspirate. The bone marrow cells can be injected with 
a very small needle, instead of the larger needle to accommodate the 
denser fat. In addition, when we use bone marrow, we are injecting 
both platelet-rich plasma (PRP) from the bone marrow and stem cells 
from the bone marrow—in essence, two treatments instead of one.

Researchers have evaluated the effectiveness of Stem Cell Therapy 
and tissue engineering for treating osteoarthritis. Both bone marrow 
and adipose-derived stem cells have the potential to provide a per-
manent biological solution. Although one study suggests that there 
are more stem cells in adipose than in bone marrow, it is not clear 
whether the number of cells is important, since stem cells divide log-
arithmically inside the bdy. 

The studies cited below found that bone marrow stem cells are 
more effective than adipose stem cells.

From researchers at the Institutes of Immunology and Pathology, 
Rikshospitalet University Hospital in Norway: “We have compared 
articular chondrocytes with MSC from human bone marrow (BM) 
and adipose tissue (AT), all cultured in HA scaffolds, for their abil-
ity to express genes and synthesize proteins associated with chondro-

genesis. The cells were expanded in 
monolayer cultures. The results were 
that Chondrogenesis in HA scaffolds 
was more efficient using BM-MSC 
than AT-MSC or chondrocytes.” 14

From researchers at the Stem 
Cell Biology Department, Stem 
Cell Technology Research Center, 
Tehran, Iran: “BM-MSC showed 
the highest capacity for osteogenic 
differentiation and hold promising 
potential for bone tissue engineer-
ing and cell therapy applications 
compared to AD-MSC. The growth Jason Darrow
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Hand Surgery suggest that bone-marrow derived stem cells accelerate 
tendon healing in animal studies.21

Doctors know that chronic tendon injuries present unique man-
agement challenges because of the long-held belief that they result 
from ongoing inflammation. This thinking has caused physicians to 
rely on treatments demonstrated to be ineffective in the long term—
e.g., anti-inflammatory medications and cortisone shots. 

This is why there is mounting excitement about Stem Cell Ther-
apy. Published in the Journal of Muscles Ligaments Tendons, researchers 
from Italy wrote: “Tendon injuries represent, even today, a challenge, 
as repair may be exceedingly slow and incomplete. Regenerative med-
icine and stem cell technology have shown to be of great promise.” 22

Most recently, a study from the Feinstein Institute for Medical 
Research indicated the potential effectiveness of bone marrow (stem 
cells) for Achilles tendon healing, particularly during the early phases.23

Am I Too Old for Stem Cell Therapy?
A recent study from the journal American Health and Drug Benefits 
suggests that to save on national health care costs, patients over the 
age of 70 should just have a knee replacement and not even explore 
steroid or hyaluronic acid (viscosupplementation injections).24

In recent research, doctors have noted that health care interven-
tions for knee osteoarthritis are poorly perceived, and that patients 
expect the “inevitable” joint replacement. The expected failure of con-
servative treatment to manage pain and symptoms is common partly 
because clinicians frequently trivialize osteoarthritis.25

This is almost paradoxical. The patients are too old for other treat-
ments, yet some doctors suggest that they should simply proceed to 
the most invasive and dangerous treatment that requires the most 
healing and recovery time. What is too old for a knee replacement? 
And, what is too old for extended recovery and rehabilitation? Evi-
dently, there is no limit.

In another recent study in the medical journal Transplantation, 
researchers reported results of Stem Cell Therapy in patients who 
showed rapid and progressive improvement (in function), with 

cells have substantial potential to allow 21st century physicians and  
surgeons . . . to achieve unprecedented tissue healing and repair.’ 

“We do believe that it is only a matter of time before the harvesting 
and growth of stem cells will become cost-effective and commercially 
available and will be added to our treatment options for restoration of 
articular cartilage.” 

That is a good endorsement from surgeons—however, as Dr.  
Wetzler noted, there is an added cost of the stem cell procedure using 
adipose (fat) stem cells, along with the more complex harvesting pro-
cedure involved in obtaining the fat cells.

Nevertheless, there is more research pending on the value of stem 
cells from bone marrow vs fat, and other doctors in the field have not 
concurred on the best modality. In time, studies will most likely pro-
vide the answer. And since the field is fairly new, much more explora-
tion is required. 

Beyond Osteoarthritis—Treatment  
of Tendinopathies 
Are bone marrow stem cells the new player in nonsurgical tendon 
repair? In the latest research, doctors writing in the medical journal 

Randy Weinzoff, DC
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3
Platelet-Rich Plasma  
Therapy (PRP)

enhanced knee cartilage quality. “[Stem Cell Therapy] . . . may be a 
valid alternative treatment for chronic knee osteoarthritis. The inter-
vention is simple, does not require hospitalization or surgery, provides 
pain relief, and significantly improves cartilage quality.”26

National University of Ireland researchers suggest that stem cells 
should be considered as reservoirs of repair cells that fix damaged 
joint tissue, strengthen the healthy joint tissue while also repairing the 
problems associated with chronic inflammation (swelling and stiff-
ness).27 Duke University research agrees and adds that stem cells are 
viable even in elderly patients who may yet still display significant 
chondrogenic (cartilage regrowth) potential.28 

In the hands of an experienced practitioner who is familiar with 
joint injections and the healing properties of Stem Cell Therapy, this 
treatment can be ideal for repairing and regenerating joint cartilage. 
I invite you to continue reading this book to see how stem cells can 
help you avoid unnecessary and dangerous joint replacement, elective 
orthopedic surgery, or spinal surgery. 

As stated in Chapter 1, “Chronic complex musculo-
skeletal injuries that are slow to heal pose challenges to physicians and 
researchers alike. Orthobiologics is a relatively new science that involves 
application of naturally found materials from biological sources (blood 
platelets and stem cells among them), and offers exciting new possibil-
ities to promote and accelerate bone and soft tissue healing.

“Platelet-rich plasma (PRP) is an 
orthobiologic that has recently gained 
popularity as an adjuvant treatment 
for musculoskeletal injuries. It is a 
volume of fractionated plasma from 
the patient’s own blood that contains 
platelet concentrate. The platelets con-
tain alpha granules that are rich in sev-
eral growth factors which play key roles 
in tissue repair mechanisms. PRP has 
found application in diverse surgical 
fields to enhance bone and soft tissue 
healing by placing supra-physiological  
concentrations of autologous plate-
lets at the site of tissue damage. The  
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		 Transforming growth factor beta (or TGF-β) is a polypeptide and 
is important in tissue regeneration.

		 Insulin-like growth factors are signaling agents. They help change 
the environment of the damaged joint from diseased to healing by 
“signaling” the immune system to start rebuilding tissue.

		 Vascular endothelial growth factor (VEGF) is an important pro-
tein that brings healing oxygen to damaged tissue where blood 
circulation might be damaged or inadequate.

		 Epidermal growth factor plays a key role in tissue repair 
mechanisms.

We discuss the use of platelet-rich plasma (PRP) throughout this 
book. In this introductory chapter we focus on PRP’s broad applica-
tion as supported in the medical literature. 

PRP for Bone Healing and Regeneration
Researchers at the University of Memphis and Saint Louis University 
acknowledge that there is little doubt that the growth factor milieu 
contained within PRP has the potential to be highly beneficial to 
bone regeneration.30

In fact, PRP is such a promising treatment for bone regeneration 
that doctors also support the use of PRP for large bone defects to 
assist healing and bone regeneration.31 
Researchers have confirmed that PRP 
accelerates the healing and growth 
of bone in large-bone tumor-created 
defects and other defects.32, 33 It is also 
being studied for routine use in regen-
eration of cystic bony defects (charac-
teristics of bone tumors) in children.34

Hip Osteoarthritis 

Researchers at the University of Flor-
ence found that the majority of patients 

relative ease of prepara-
tion, applicability in the 
clinical setting, favorable 
safety profile and possible 
beneficial outcome make 
PRP a promising thera-
peutic approach for future 
regenerative treatments.” 29

The above was written 
in 2012 from researchers 
at the University of Rochester to support the adjuvant use (i.e., aid-
ing healing after the surgery) of PRP. Since that research was done, 
numerous medical studies have suggested that PRP has found favor 
with surgeons for helping heal postsurgical damage. Other researchers 
have demonstrated benefits of the simpler injection treatment of PRP 
to help patients avoid surgery.

How Does PRP Therapy Work?
PRP treatments involve collecting a small amount of your blood and 
spinning it in a centrifuge to separate the platelets from the red cells. 
The collected platelets are then injected back into the injured area 
to stimulate healing and regeneration. PRP puts specific components 
in the blood to work. Blood is made up of four main components; 
plasma, red blood cells, white blood cells, and platelets. Each part 
plays a role in keeping your body functioning properly. Platelets act 
as wound and injury healers. They are first on the scene at an injury, 
clotting to stop any bleeding and immediately helping to regenerate 
new tissue in the wounded area.

The platelets contain healing agents or “growth factors.” Let’s look 
at some of the growth factors and what they do:

		 Platelet-derived growth factor (PDGF) is a protein that helps con-
trol cell growth and division, especially blood vessels. When more 
blood (and the oxygen it carries) is delivered to the site of a wound, 
there is more healing. 
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Knee Osteoarthritis (OA)

One study showed that “[I]ntra-knee articular injection of PRP to 
treat knee articular cartilage degeneration is safe, [and] can alleviate 
symptoms of pain and swelling and improve the quality of life of 
patients.”40 Researchers in Barcelona, Spain were able to report results 
at six months which showed improvements in patients’ knee function 
and quality of life.41

Another study from doctors in Thailand found that PRP produced 
greater improvement in knees than hyaluronic acid injection and pla-
cebos in terms of reducing symptoms and improving function, as well 
as in improving quality of life.42 In a study from the Mayo Clinic, 
PRP was seen to be more effective than hyaluronic acid in younger, 
active patients with low-grade osteoarthritis.43

PRP has demonstrated significant improvements in Knee Injury 
and Osteoarthritis Outcome Scores, including pain and symptom relief, 
in addition to having the ability to provide pain relief, halt progres-
sion of meniscal damage, and regenerate tissue.44, 45

In supportive research in the surgical journal Arthroscopy, doctors 
concluded that PRP injections are a viable treatment for knee osteo-
arthritis and should be considered for patients with this condition.46

Studies like these add to the accumulating evidence that PRP can 
halt and reverse meniscus degeneration.47, 48, 49

The most common issue that I see in the office is knee OA. I inject 
PRP and stem cells into many knees every day. I use an ultrasound to 
guide the needle to make sure the solution enters the joint. Without 
ultrasound guidance, there is a 33% chance that the solution will actu-
ally miss the joint, and end up in the soft tissue. Not only will that 
not be a healing action, but it can cause a huge inflammatory reaction 
with an effusion (fluid in the knee). I have heard patients say that 
having a baby was easier. 

Kneecap and Tendons

Patellar tendinopathy, often called “runner’s knee,” is a condition that 
has been shown to respond very favorably to Platelet-Rich Plasma 

receiving PRP for hip osteoarthritis had significant pain reduction at 
6-7 weeks that was sustained at 6 months, and they also had better 
range of motion.35

More Italian research from the Rizzoli Orthopedic Institute 
showed improved findings: “Results indicated that intra-articular PRP 
injections offer a significant clinical improvement in patients with hip 
osteoarthritis without relevant side effects.”36

Even after hip surgery, researchers in Chile noted that PRP was 
effective in reducing pain that continued after the surgery.37

Hip OA is treated almost daily in my office. The most amazing 
recovery is that of a man who was a life-long body builder. His left 
hip was almost fused, with no range of motion. I refused to treat the 
hip since I didn’t think PRP would help. Instead I used PRP on his 
right knee. After some success with his knee he begged me to inject 
his hip. I finally did, and to my surprise, he was then able to reach 
down to the floor to pick up weights. A movement he could not do 
for years before. 

Degenerative Disc Disease

Research has shown PRP to be effective in treating degenerative 
disc disease (DDD) by addressing the problems of spinal ligament 
instability and by stimulating the regeneration of the discs indirectly 
(although discs were not directly injected, they showed an increase in 
disc height).38

Research presented by international scientists in Milan in August 
2015 showed that PRP is able to recover the mechanical properties of 
denatured (worn-down) discs, thereby providing a promising effective 
therapeutic modality.39

Although I don’t typically consider DDD to be a major player 
in neck or back pain, I do treat these areas daily. From my exam, it 
is typically not the discs that are the issue, but the ligaments at their 
connection to bone that cause the pain. This is called an enthesopathy. 
And typically, it is easy to heal with PRP. Please be very careful to not 
have surgery for areas that can heal with PRP. As you will read, areas 
in MRIs that show anatomical issues, may not be the pain generator. 
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golf practice. I reinjected myself with PRP, and 5 days later, ran full 
speed with the Huskies, pulling hard. Again, I ran pain free, and no 
thought of an injury. I always tell my patients to wait much longer to 
exercise an area that I inject, but for me, I can reinject any time I like 
for free. 

Rotator Cuff—Shoulder

Injections of PRP have led to reduced pain and improved recovery for 
the treatment of rotator cuff tears.51, 52 PRP also enhances rotator cuff 
repair following arthroscopic shoulder surgery.53

At a meeting of the American Academy of Orthopaedic Surgeons, 
researchers suggested that PRP injections may be a safe and cost-ef-
fective treatment alternative for rotator cuff tendinopathy (RCT).54

My experience is that it also works on full-thickness tears. I inject 
shoulders every day, and have seen patients who can’t lift their arm 
because of a tear, get pain free, complete range of motion. 

Doctors in Switzerland compared PRP injections to cortisone 
injections and concluded that PRP injections are a good alternative, 
especially in patients with contraindications to cortisone.52 To me all 
patients have contraindications to cortisone since it thins the tissue 
and can be a set-up for injury. 

Therapy. Researchers in the 
Netherlands reported: “After 
PRP treatment, patients with 
patellar tendinopathy showed 
a statistically significant and 
meaningful improvement.”50

My 80 pound Husky, 
Dakota, was running with me 
at the dog park. I let him take 
off, and I only saw him for a 
second prior to him hitting 
me full speed on the lateral 
side of my left knee. Although the blow was to the lateral or outside 
of the knee, I felt the pain on the medial or inside of the knee. I actu-
ally felt the joint open up, and remembered “O’Donaghue’s terrible 
triad.” I couldn’t believe this happened to me. It was common years 
ago when football players wanted to “take out” a player, and they 
would roll onto the side of a player’s knee. The result can be ACL, 
medial meniscus, and medial collateral ligament tears, all at one time. 
In addition, my patella loosened and started to catch in the trochlear 
groove of the femur when I flexed or extended my knee. Running was 
painful, and my two-miler in the hills with my Huskies each morning 
was becoming more and more painful. Injecting patients, and bracing 
my knee on the table became painful, and the clicking became worse. 
I injected my knee ten times with dextrose (old style Prolotherapy) 
over a 3 month period, and each time the knee would improve a bit, 
but running would loosen it again. I finally had my staff draw my 
blood, and injected the joint, and about twenty other areas around 
the patella. Within minutes, the knee tightened up, and the crepitus 
(clicking) stopped. By the time I got home, my knee was stiff, but 
certainly tolerable. It remained stiff till about 11 am the next morning, 
and then felt normal again. To allow enough tissue to grow, I withheld 
running for 2 weeks, even though I felt good the next day. When I did 
run, the Huskies pulled me at full speed, and my knee was as good as 
new. I had another minor injury to my knee many months later from 
over indulging in “posting” on my left knee during endless hours of 

Inflamed/torn  
tendons

Rotator cuff problemsNormal
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interincisal distance—that is, the ability to open one’s mouth wider.60 
In a study done in Turkey, researchers concluded that patients suffer-
ing from temporomandibular joint (TMJ) disc dislocation benefited 
more from PRP injections than from surgery to manipulate the jaw 
back into place. Clearly, PRP stabilized the joint and reduced chronic 
instability.61 

One of my patients was in a terrible bus accident which included 
death and amputation of two of his relatives. His jaw was fractured 
as a result of the accident. His mouth had been wired shut for three 
months and he had minimal range of motion of the jaw for months 
thereafter. After a few treatments of PRP, he had full range of jaw 
motion, and was able reach his goal of eating a Big Mac. 

I have had several other patients ready for TMJ surgery, who after 
a few treatments were pain free with full range of motion. 

A study in Poland found that platelet-rich plasma injections into 
the temporomandibular joint had a positive impact on the reduc-
tion of the intensity of pain experienced by patients who were being 
treated for TMJ dysfunction.62

PRP is Safe and Effective 
The use of platelet-rich plasma for chronic joint pain holds great 
promise. As more research comes in, it is increasingly clear that PRP 
is effective for the treatment of chronic pain caused by injury or by 
“wear-and-tear” arthritis. 

There are minimal risks associated with PRP treatment. In fact, 
doctors found that PRP helped patients who had other medical con-
ditions that can make healing more difficult, such as diabetes and 
heart disease.63

As an old-style Prolotherapist, I have injected most parts of the 
body, literally from head to toe. What I have found is that PRP works 
substantially better than the old-style dextrose injections of Prolother-
apy, and stem cells work substantially better than PRP. This will be 
discussed later. 

Tennis Elbow 

Patients with chronic lateral epicondylitis, known as tennis elbow, 
received PRP injections once or twice at four-week intervals in a 
recent study, complemented with standardized physical therapy. Six 
months after the localized PRP treatment, these patients reported sig-
nificant pain relief and gain in function, as well as improved quality 
of life. Accoring to doctors at the Rizzoli Orthopedic Institute and 
University of Bologna in Italy, a single PRP injection may be suffi-
cient.55 Doctors from the United Kingdom confirmed these findings, 
showing that PRP injections have an important and effective role in 
treatment of the elbow, especially in difficult cases of tennis elbow.56

As with all parts of the body, I inject elbows on an almost daily 
basis. For a reason, unknown to me, even when the problem appears 
to be on the outside tendon of the elbow, an additional PRP injecton 
into the joint seems to speed healing. 

Achilles Tendinopathies—Ankle/Foot

For patients with Achilles tendinopathy and plantar fasciitis, PRP was 
found to be an effective and safe alternative for those with a poor 
response to conventional nonsurgical treatments in two studies.57, 58

 In a of study patients affected by mid-portion Chronic Recalci-
trant Achilles Tendinopathies, PRP was found to be effective even in 
a single treatment.59 Again, these are areas common to my injections. 
Ultrasound is a necessity to guide a needle to the plantar fascia attach-
ment on the calcaneus (heel bone). The common approach is through 
the bottom of the foot which is very painful, but with an ultrasound, 
the needle can be guided through the less sensitive medial surface of 
the foot. 

TMJ-Osteoarthritis—Jaw

Doctors in Egypt studied 50 patients with TMJ-osteoarthritis. They 
found that PRP performed better than hyaluronic acid during 
long-term follow-up in terms of pain reduction and increased  
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4
Knee Pain

It used to be that if a doctor told you, “I’m recom-
mending arthroscopic surgery to clean up your knee” or “You need 
a total knee replacement,” you had just two choices: surgery or 
painkillers. 

With the advent of “biomedicine” (blood and stem cell therapies 
and injections), the choices have changed dramatically. From this 
point of view, arthroscopic surgery is now seen as the least desirable 
option, and knee replacement something that should be delayed as 
long as possible. Stimulating the growth of cartilage and damaged or 
worn tissue is now seen as the most desirable option. 

In 2015, studies on Stem Cell Therapy and knee cartilage began to 
be published at an amazing rate. 

The reason for this explosion in research is simple: doctors and 
patients are seeing poor results from surgery, along with unexpected 
side effects, and the powerful new tools of biomedicine are thus 
becoming a major focus. 

Here is the introduction to one study from a combined team of 
European researchers: 
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need to be aware of the potential downsides of the procedure, partic-
ularly in light of the new therapies available.

In the British Medical Journal, investigators examined why 10–34% 
of patients who had had a knee replacement still had knee pain. What 
they found was that there was no matrix to predict whether or not 
a knee replacement surgery would be successful. In fact, doctors 
were asked to devise a plan that was lacking: “Our systematic review 
highlights the lack of evidence about prediction and management of 
chronic postsurgical pain after total knee replacement. Given the com-
plexity of chronic postsurgical pain and the range of possible treat-
ment options, screening and adequate referral processes are needed, 
so that patients can receive appropriate interventions that have the 
potential to improve outcomes and reduce distress. As a large number 
of people are affected by chronic pain after total knee replacement, the 
development of an evidence base about care for these patients should 
be a research priority.”65

Over the years I have seen many patients who still had knee pain 
following knee replacement surgery. What I see in my practice agrees 
with what medical research states—that knee replacement surgery 
offers hope to some patients, and these patients have high expecta-
tions of what the new knee will offer them, but that in many cases 
those expectations are not met.

“The therapeutic potential of mesenchymal stromal cells 
(MSCs, or stem cells) is evident by the number of new and 
ongoing trials targeting an impressive variety of conditions.

“In bone and cartilage repair, MSCs are expected to replace 
the damaged tissue, while in other therapies they modulate a 
therapeutic response by the secretion of bioactive molecules. 
[That is, they rally the stem cells already in the damaged joint 
through chemical messaging to get to work repairing damage.]

MSCs possess a phenotypic plasticity [they can change into 
other cells] and harbor an arsenal of bioactive molecules [heal-
ing cells] that can be released upon sensing signals.”64

Before biomedicine, stem cells, and blood platelets, the gold standard 
of treatment for patients suffering from debilitating joint pain due to 
a “bone-on-bone” condition was joint replacement. However, as the 
decades progressed, patients who had received replacement therapy 
grew older, and their prosthetic joints began to wear out.

Doctors became aware of a new challenge for themselves and 
their patients, one that did not have an easy solution. In older joint 
replacements, bone was removed and replaced with metal. When a 
revision (second) replacement was needed, some patients no longer 
had enough bone to have this surgery. 

These patients’ knees, shoulders, and hips became “salvage” jobs, 
as doctors tried to do what they could with whatever was left of the 
original joint. During my internship, after a patient’s surgical hip joint 
replacement failure, I assisted my mentor in carving an entire femur 
from a cadaver, and placing it into the pelvis and knee to create new 
joints. The chance for success was minimal, but at least amputation 
was postponed—for good or bad, I am not sure. 

Problems with Knee Replacement
While knee replacement can sometimes be a viable and effective treat-
ment for patients with knee osteoarthritis, the number of patients ask-
ing about knee replacement alternatives continues to grow. Patients 
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Reasons for Knee Replacement Failure

INSTABILITY 

The presentation of knee instability can vary from pain to dislocation, 
with the origins of the pain varied and sometimes undetermined. 
Instability after total knee replacement can also be classified by where 
it occurs in the knee’s arc of motion. 

Acute instability is related to intraoperative injuries or excessive 
release of important coronal stabilizers, such as the medial collateral 
ligament in extension or the posterolateral corner in flexion (bending).

Chronic instability in extension is often related to varus/valgus 
malalignment (i.e., the replacement knee was installed incorrectly).71

Finally, knee replacements sometimes fail because the patient’s 
back or hip pain was mistaken for knee pain. 72

PAINKILLERS AND OPIOIDS DO NOT WORK

Doctors at Stanford published their findings on the problems of pain-
killers: “Patients taking opioids (narcotic painkillers) prior to surgery 
experience prolonged postoperative opioid use, worsened clinical out-
comes, increased pain, and gave more postoperative complications.”73

If you have been taking painkillers for a long time and then have a 
knee replacement, you will have a higher risk of more pain and com-
plication following the surgery, because painkillers inhibit healing. 

In a report in the American Journal of Bone and Joint Surgery, 
Canadian researchers came to the same conclusion:

“Chronic use of opioid medications may lead to dependence 
or hyperalgesia, both of which might adversely affect perioper-
ative and postoperative pain management, rehabilitation, and 
clinical outcomes after total knee arthroplasty. The purpose of 
this study was to evaluate patients who underwent total knee 
arthroplasty following six or more weeks of chronic opioid use 
for pain control and to compare them with a matched group 
who did not use opioids preoperatively.

Patients are catching on. In a recent medical survey, patients who 
were given educational materials about knee replacement and more 
time to decide, ultimately decided to at least postpone the surgery.66

Providing information to patients is important. In one study 
of patients who had had knee replacements, researchers reported: 
“Despite high expectations, there were statistically and clinically sig-
nificant differences between actual and expected activity at 12 months, 
suggesting that expectations may not have been fulfilled.”67

In other words, the researchers found that the patients could not 
perform activities as they had hoped following knee replacement. 

This is what a new study from doctors at the New York Hospital 
for Special Surgery says: “Although total knee replacement is a suc-
cessful and cost-effective procedure, patient dissatisfaction remains as 
high as 50%.”68

Recently, in more startling research, doctors said that too many 
people were getting knee replacements, and that up to one-third of 
them really did not need the procedure.

Here is material from a press release issued by Arthritis & Rheuma-
tology, a journal of the American College of Rheumatology:

“The Agency for Healthcare Research and Quality reports 
more than 600,000 knee replacements are performed in the 
U.S. each year. In the past 15 years, the use of total knee arthro-
plasty has grown significantly, with studies showing an annual 
volume increase of 162% in Medicare-covered knee replace-
ment surgeries between 1991 and 2010. Some experts believe 
the growth is due to the use of an effective procedure, while 
others contend there is overuse of the surgery that relies on 
subjective criteria.

A study led by Dr. Daniel Riddle of the Department of 
Physical Therapy at Virginia Commonwealth University in 
Richmond, Va., examined the criteria used to determine the 
appropriateness of total knee arthroplasties. Dr. Riddle con-
cluded, “Analyses show that 44% of surgeries were classified 
as appropriate, 22% as inconclusive, and 34% [were] deemed 
inappropriate.” 69, 70
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Preoperative screening and concurrent treatment of the diagnosed 
psychological disorder may improve patient-perceived outcomes.”77

From a study at the Martin Luther teaching hospital in Ger-
many: “Knee replacement surgery reduces pain for many people with 
osteoarthritis. However, surgical outcomes are partly dependent on 
patients’ moods, and those with depression or anxiety have worse out-
comes. Approximately one-third of people with osteoarthritis have 
mood problems according to research.78

This from research lead by doctors at the University of Turin: “A 
significant number of patients in this [study] undergoing routine 
primary total knee replacement had signs of subclinical depression. 
These patients are more likely to report increased pain even at one 
year following surgery compared to patients without signs of depres-
sion preoperatively. Psychometric evaluation prior to surgery can 
help identify the at-risk patient and allow for proper management of 
patient expectations.” 79

A study from Monash University “found evidence for a relation-
ship between cognitive factors, but not behavioural factors, and knee 
pain. Coping, self-efficacy, somatising (anxiety), pain catastrophizing 
and helplessness were grouped together as ‘cognitive factors,’ while 
kinesiophobia [the fear of movement] and pain-related fear avoidance 
were considered ‘behavioural’ factors.” 80

Others researching the connection between emotions and knee 
pain reported: “Psychological functioning plays an important role in 
knee pain, with strong evidence for depression being associated with 
knee pain . . . . This is important given the increasing understanding 
of the complexity of knee pain and potential complications arising 
from many of the treatments in current use. A holistic approach to 
managing knee pain has the potential to improve patient outcomes.” 81

PHYSICAL LIMITATIONS FOLLOWING KNEE REPLACEMENT

New and concerning research is out about how quickly someone get-
ting a total knee replacement is able to return to work.

The research says that an increasing number of patients in the 
working population are undergoing total knee replacement for  

“A significantly higher prevalence of complications was seen 
in the opioid group, with five arthroscopic evaluations and 
eight revisions for persistent stiffness and/or pain, compared 
with none in the matched group. Ten patients in the opioid 
group were referred for outpatient pain management, com-
pared with one patient in the non-opioid group.

“Conclusions: Patients who chronically use opioid medica-
tions prior to total knee arthroplasty may be at a substantially 
greater risk for complications and painful prolonged recoveries. 
Alternative non-opioid pain medications and/or earlier referral 
to an orthopaedic surgeon prior to habitual opioid use should 
be considered for patients with painful degenerative disease of 
the knee.” 74

PSYCHOLOGICAL FACTORS

Despite the development of multimodal analgesia for postoperative 
pain management, doctors say opioids are still required for effective 
pain relief after knee replacement.75

Doctors at the Icahn School of Medicine at Mount Sinai Hopsital 
in New York gave their opinion in research from 2016: “Total knee 
replacement is associated with substantial postoperative pain that may 
impair mobility, reduce the ability to participate in rehabilitation, lead 
to chronic pain, and reduce patient satisfaction. Traditional general 
anesthesia with postoperative epidural and patient-controlled opi-
oid analgesia is associated with an undesirable adverse-effect profile, 
including postoperative nausea and vomiting, hypotension, urinary 
retention, respiratory depression, delirium, and an increased infection 
rate.” 76

Realistic goals in knee replacement must be discussed with patients 
who think knee replacement will ease their depression or anxiety 
about health and other concerns.

Doctors at the University of Nottingham in the UK announced 
in their findings: “Approximately 10 –25% of patients are reportedly 
dissatisfied with the results of bicondylar knee prosthesis implanta-
tion. Psychopathologic factors, particularly somatization dysfunc-
tion [anxiety], have an impact on total knee replacement outcomes.  
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Stem Cells Instead of Knee Replacement
It became clear to many researchers that joint replacement had to 
be redefined and disputed as the gold standard of treatment. Oth-
ers, however, had already decided to abandon joint replacement and 
explore growing tissue as the new standard of care. The thinking was 
simple—why remove bone and tissue when these could be repaired 
and rejuvenated?

What was found in the initial research was startling. Doctors dis-
covered that one type of stem cell (mesenchymal stem cells found in 
bone marrow and body fat) could morph into bone cells and cartilage 
cells when injected into a joint. The ramifications for the treatment 
of osteoarthritis or “bone-on-bone” joints were enormous. Stem cell 
injections showed that cartilage could be regrown, something that doc-
tors had previously thought impossible because of the cartilage’s lim-
ited blood supply within the joint. Most recently, doctors announced 
that they had confirmed successful regeneration of cartilage tissue in 
the knee through simple Stem Cell Therapy injection.83, 84

Research on the Effectiveness of Platelet-Rich Plasma 
Therapy (PRP) for Knee Osteoarthritis 

Recently, numerous studies have appeared on the effectiveness of PRP 
in treating knee osteoarthritis.

In one study, doctors found that in a follow-up done after a year or 
less, patients receiving PRP injections had improved functional out-
comes when compared to patients who had received either hyaluronic 
acid or placebo.85 PRP seems to be more effective than hyaluronic 
acid in younger, active patients with low-grade osteoarthritis.86 In the 
medical journal International Orthopaedics, researchers showed that 
PRP enhances and accelerates the healing process.87

Research like that above help doctors conclude: “(PRP injections) 
to treat knee articular cartilage degeneration is safe  .  .  .  can allevi-
ate symptoms of pain and swelling and improve the quality of life of 
patients.”88

end-stage osteoarthritis. The timing and success of their return to work 
is becoming increasingly important for this group of patients, with 
social and economic implications for patients and their employers.

The concern is that patients have a limited understanding of the 
realistic variables that determine the ability to return to work. In other 
words—they think they can get back to work sooner than they will 
actually be able to.

In speaking with knee-replacement patients, the researchers found 
that the patients had a great deal of concern, primarily involving these 
three factors:

	1.	 The time delay in getting the surgery (i.e., being on a long wait-
ing list)

	2.	 Limited and often inconsistent advice from health care profes-
sionals regarding when they would be able to return to work

	3.	 The absence of rehabilitation that would optimize recovery and 
facilitate the return to work

The patients felt that all of these factors contributed to potential delays 
in a successful return to work.82



D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

44	 Knee Pain 	 Knee Pain	 45

In agreement are Ohio State Uni-
versity researchers who say: “The 
markedly limited healing potential 
of articular cartilage often leads these 
patients to continued deterioration 
and progressive functional limita-
tions even after surgery.” 90

However, some of the procedures 
did get younger athletes back to their 
sport. Athletes are allowed to return to 
sports participation after autologous 
chondrocyte implantation, osteo-
chondral autograft, or osteochondral 
allograft (donor cadaver cartilage), 
and microfracture, although micro
fracture patients are the least likely to return to sports.

Patients with the best prognosis after surgery had the following 
characteristics:

	n	 younger
	n	 shorter preoperative duration of symptoms
	n	 no previous surgical interventions
	n	 participated in a more rigorous rehabilitation protocol
	n	 had smaller cartilage defects 91

Most of the patients I see in my practice have a history of surgical pro-
cedures, lengthy duration of symptoms, and a history of multiple and 
varied treatments. As researchers note, the markedly limited healing 
potential of articular cartilage often leads such patients toward contin-
ued deterioration and progressive functional limitations.92

Platelet-Rich Plasma Therapy (PRP)  
for Osteochondral Defect
The problem with surgery is that it cannot do what most athletes want 
most, which is to repair and regrow damaged tissue quickly so they 

Surgery to Repair Damaged  
Cartilage in the Knee 
Doctors are trying to identify which surgery works best for cartilage 
damage in the knee. However, in one research paper in the journal 
Sports Health, doctors acknowledge that deciding which surgery works 
best is a difficult clinical challenge, particularly in younger patients, 
for whom alternatives such as partial or total knee arthroplasty are 
rarely advised. 

These doctors noted numerous surgical techniques that have been 
developed to address cartilage defects and are characterized as follows:

		 Palliation (e.g., chondroplasty, which is surgery to smooth out car-
tilage) and debridement (power washing of the knee cartilage)

	n	 Repair (e.g., drilling and microfracture [MFI]) 
	n	 Tansplant restoration (e.g., autologous chondrocyte implanta-

tion [ACI], osteochondral autograft [OAT], and osteochondral 
allograft [OCA])

In the study the authors concluded: “These techniques may improve 
patient outcomes, though no single technique can reproduce normal 
hyaline cartilage.”89

Cartilage Cartilage injury

Erosion  
of cartilage

Fragments  
of cartilage

Meniscopathy

Osteophytes

Bone exposure

Fibula
Tibia

Normal knee Arthrosis of the knee
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two decades. Prior to scheduling 
surgery, a piece of healthy carti-
lage is first taken from an area that 
does not further compromise the 
knee. From this cartilage, chon-
drocytes—the specialized cells that 
create the cartilage—are separated 
and cultured. Over the next few 
weeks, if enough cells are grown, a 
surgery is scheduled in which the 
chondrocytes are implanted into 
the defective cartilage.

Although chondrocyte-based 
therapy (cartilage transplantation) 
has the capacity to slow the pro-
gression of osteoarthritis and delay 
partial or total joint replacement surgery, currently used procedures 
are associated with the risk of serious adverse events.

Autologous Chondrocyte Transplantation has the disadvantage 
of requiring two surgical interventions as well as the in-vitro expan-
sion of cells, implying the risk of cellular de-differentiation (i.e., the 
transplant does not hold). Further, for those who perform high-level  
activities—such as sports or physically demanding work—the patch 
is not seen as reliable.95

Stem Cells for Repairing Cartilage
Obviously, for surgeons there is a significant interest in improving the 
success rate of ACI by improving surgical techniques and preserving 
the natural state of the implanted cells.96

Stem cells are considered an answer. By bringing Stem Cell Ther-
apy into the surgery, doctors feel that their cartilage transplants will 
work better. The question here is this: If stem cells will make the 
surgery more successful, why not try Stem Cell Therapy first, before 
going to surgery? After all, stem cell injections on their own have 

can get back to their sport. No single surgery will regrow cartilage—
something that Stem Cell Therapy and PRP can do. 

Surgeons did find that PRP and Stem Cell Therapy assisted healing:

“Advances in the understanding of tissue repair mechanisms 
and the pivotal role of growth factors have stimulated the use 
of platelet-rich therapies by orthopaedic surgeons and sports 
physicians, mainly with the aim of stimulating and enhancing 
tissue healing.”93

This would seem like the best of both worlds—surgery employing a 
healing agent that regrows cartilage. The question is: Why would they 
use these cells during surgery when they could be used by themselves, 
without an invasive surgical procedure? And, why cut tissue out, only 
to try to grow it back?

Further, many studies have found that PRP and surgery do not 
work well together.94 This is possibly due to the damage created by the 
surgery itself. 

Recent research warns doctors against using injectables following 
arthroscopic surgery, because the arthroscopic fluids greatly dilute the 
benefits of solutions. If ever there were a double-edged sword, this  
is it—the surgery causes damage, and the surgical fluids dilute the 
beneficial healing factors.

Knee Cartilage Transplant (Autologous 
Chondrocyte Implantation) 
Writing in the American Journal of Sports Medicine, doctors had this to 
say: In the face of the fact that there are no effective drugs or surgery 
capable of restoring the original structure and function of damaged 
articular cartilage, researchers have focused on alternatives such as bio-
logical therapies for osteoarthritis and related orthopaedic disorders. 
One such alternative is autologous chondrocyte implantation (ACI). 

Long considered by many to be the “go-to” procedure for treat-
ment of osteoarticular damage and tears, ACI has been used for over 
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PRP therapy to be superior to hyaluronic acid injections in alleviating 
symptoms of mild to moderate osteoarthritis of the knee.101

While doctors are saying that hyaluronic acid injections may be 
effective in pain reduction, there is no data supporting the regenera-
tion of cartilage and meniscus tissue.102 However, PRP can regenerate 
this tissue, which is why the investigators suggested that it was a supe-
rior treatment.103

While the above research suggests that PRP should be chosen over 
hyaluronic acid injections, researchers writing in the French medical 
journal Prescrire international suggest that intra-articular hyaluronic 
acid injections for osteoarthritis of the knee should be avoided com-
pletely: “At best, intra-articular hyaluronic acid injections give modest 
relief to patients suffering knee osteoarthritis pain, at the price of local 
reactions and sometimes severe adverse effects.”104

I have seen patients require incision and drainage with antibiotic 
treatment after experiencing allergic reactions to hyaluronic acid injec-
tions. When the injections are mistakenly placed into the soft tissue 
instead of the joint, severe reactions can occur. Studies have confirmed 
that when knee injections are made blindly—that is, without ultra-
sound guidance—one-third of the injections do not enter the joint. 
Unfortunately, most doctors do not inject under ultrasound guidance. 

MRIs—Useful or Useless for Knee Pain?

I often receive emails from prospective patients who have an X-ray or 
MRI they want to send us. Sometimes they want an opinion to back 
up a surgical recommendation; sometimes they want an opinion to 
support their desire to avoid surgery. In either case, when I tell them 
that the X-ray or MRI may not be telling the truth about their pain 
source, they become surprised and confused.

New findings say that many MRIs are useless. Investigators exam-
ined patients who had had an MRI for knee pain to determine whether 
the MRI was helpful in determining the final outcome of treatment.

Doctors examining the MRIs made the following recommenda-
tions for the 185 patients in the study: 

shown remarkable results in research and at my clinic—and without 
the serious complications of the ACI procedure.

In animal studies, researchers note: “Mesenchymal stem cells 
(MSCs) represent a promising alternative form of cell-based therapy 
for cartilage injury.” In a comparison study, Stem Cell Therapy was 
found to do the same, even for full-thickness tears. The results have an 
implication of supporting the potential use of stem cells for cartilage 
repair in cases of sports injuries or disease, offering similar efficacy but 
reduced patient risk and potential cost savings compared with con-
ventional Autologous Chondrocyte Implantation therapy.97

Hyaluronic Acid 
Doctors are suggesting that if you want more hyaluronic acid in your 
knees, Stem Cell Therapy may be an answer.

Investigators examined the interaction of bone marrow-derived 
mesenchymal stem cells and osteoarthritic cartilage cells in the pro-
duction of natural hyaluronan (hyaluronic acid) in the knee. Their 
results indicated that when bone marrow-derived stem cells are 
introduced into an arthritic joint, they change their behavior and 
the healing environment by increasing production of hyaluronan or 
“hyaluronic acid.”98

Frequently, my new patients state that they have reached their 
“allowable limit of hyaluronic acid injections” and that their doctor is 
prescribing surgery. Their question is whether Stem Cell Therapy or 
Platelet-Rich Plasma Therapy (PRP) can help save them from surgery. 

Recently doctors warned that “while hyaluronic acid injections 
can provide significant pain relief and improvement in the knee, this 
may cause excessive loading on the knee joints, which may further 
accelerate the rate of knee degeneration.” Do hyaluronic acid injec-
tions cause knee degeneration? The answer is yes, because hyaluronic 
acid does not regenerate tissue.99

Another study suggests that PRP injections are more effective than 
hyaluronic acid injections in reducing symptoms and improving qual-
ity of life.100 And a recent randomized controlled trial in Spain found 
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ingly have significant limitations in situations when resolution and 
assessment of cartilage is required.”110

In another study, not only was the cartilage diagnosis questioned, 
but the diagnoses of meniscal and ligament damage were as well, again 
in agreement with the research cited above. Researchers found that 
“[MRIs provided] a false positive rate of 65% for the medial meniscus, 
43% for the lateral meniscus, 47.2% for the anterior cruciate ligament 
(treatment), and 41.7% for articular cartilage disease when compared 
with surgical findings.”111 

In other words, in these cases the patient was surgically opened, 
and the “defect” was not found to be present. 

The conclusion is obvious: the “objective” evidence of technology- 
based tools—MRIs, X-rays, and other advanced diagnostic  
techniques—may contribute greatly to promoting cases of unneces-
sary or even ill-advised surgery. The end result? More pain for the 
recipients of these surgeries.

It is perfectly okay to question your MRI readings, especially since 
surgery may be unnecessary or even cause more damage.

“Bone-on-Bone” Arthritis
Many of my patients present with a diagnosis of “bone-on-bone 
arthritis,” terminology used to describe a knee that has lost all carti-
lage to cushion the bones. Few actually have true “bone on bone.” If 
the joint moves, there is typically cartilage present since cartilage is the 
slippery surface on the end of the bones that allow range of motion. 

When the doctor says you have bone-on-bone arthritis, it may 
be used as an umbrella term to describe various levels of knee degen-
eration. In the knee joint, cartilage covers the tibia, femur, and the 
back of the kneecap (the patella); in addition to cartilage, there is the 
meniscus, which is the fibrous padding between the bones. A healthy 
knee glides efficiently and painlessly on these structures.

Bone-on-bone can mean that some or all of the cartilage and/or the 
meniscus have worn down or have defects, thereby causing the bones 
to rub together. Another diagnostic term that may refer to bone-on-

	n	 39% of the MRIs were useful—mostly for sports injuries where a 
clear-cut defect could be seen.

	n	 18% were too equivocal for a determination to be made one way or 
another.

	n	 43% were judged “arguably useless.” For the most part, patients in 
this group had nonspecific knee pain.105

Doctors report that the accuracy of ultrasound examination has been 
demonstrated by the high reliability of this method in the diagnosis 
of lateral meniscus lesions of the knee. They believe that ultrasound is 
a useful clinical tool for diagnosing knee pathology,106 and that it has 
both high reliability and excellent diagnostic accuracy.107

In my own practice, I have found ultrasound to be a valuable tool. 
“Magnetic resonance imaging (MRI) has the highest sensitivity of 

all methods for the diagnosis of intra-articular knee injuries. In spite of 
this, its benefit for the decision-making algorithm is questionable.”108

In other words, an MRI may show a defect in the knee that may 
not actually be the source of the pain. The decision to have surgery 
based solely on this evidence could therefore be a mistake. In addi-
tion, because MRIs are overly sensitive, they may show “defects” that 
don’t actually exist. 

Researchers examined the medical records of patients who had 
undergone knee arthroscopy during 2008 and 2009, and who had 
had a preoperative MRI examination. The patients had lateral menis-
cus tears, anterior cruciate ligament (ACL) tears, and articular chon-
dral lesions, with the diagnostic value of MRI the lowest for cartilage 
damage.

The researchers concluded: “There is no consensus regarding the 
role of MRI in the diagnosis of intra-articular lesions of the knee. To a 
certain extent, its use is related to local conditions. It can be concluded 
that MRI examination is not currently as important for the diagnosis 
of knee injuries as expected by both medical and lay communities.”109

These opinions have been shared by others: “Although knee radio-
graphs are widely considered as the gold standard for the assessment 
of knee osteoarthritis in clinical and scientific settings, they increas-
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announced that in their animal studies, stem cells injected into the 
site of a bone fracture promoted rapid and accelerated bone healing.113 

Stem Cells for Bone Repair

Implications of the above research can help revolutionize the way 
standardized medicine addresses problems of bone degeneration and 
necrosis (bone death). 

Researchers are looking at the osteoblasts, specialized mesen-
chyme-derived (stem) cells that account for bone synthesis, remod-
eling, and healing. What they are finding is that these cells rebuild 
bones through various mechanisms, including cell “homing” or “sig-
naling,” in which stem cells communicate with the surrounding tis-
sue to help them navigate to the site of the wound and differentiate 
themselves into the material to build bone.114 Other research suggests 
positive results even in cases of avascular necrosis.115 Researchers in 
China announced that in their animal studies, stem cell injections 
accelerated bone healing, and that further research should investigate 
stem cell injections for fractures of the bone.116 

PRP for Knee Osteoarthritis

Recently, numerous studies have appeared on the effectiveness of PRP 
in treating knee osteoarthritis.

In new research, doctors found that in a follow-up of one year or 
less, patients who had received PRP injections had improved func-
tional outcomes when compared to those who had been given either 
hyaluronic acid or placebo.117

PRP seems to be more effective than hyaluronic acid in younger, 
active patients with low-grade osteoarthritis.118

In the medical journal International Orthopaedics, research-
ers showed that PRP enhances and accelerates the tendon healing 
process.119

Doctors say intra-articular multiple and single platelet-rich plasma 
(PRP) injections work as well as or better than hyaluronic acid (HA) 
injections in different stages of osteoarthritis of the knee.120

bone is “osteochondral defect.” The term “osteochondral” refers to the 
cartilage and bone as a unit. Patients often assume that bone-on-bone 
or an osteochondral defect means extreme and advanced cartilage 
deterioration, which is not usually the case.

Joint space, the space between the bones, is a challenge to sur-
geons. If there is no space between the bones, i.e, the cartilage has 
worn down—surgery cannot restore it. The philosophy then is to 
manage the knee pain as long as possible (often with repeated steroid 
injections that temporarily reduce pain, but eventually destroy what-
ever cartilage is left) prior to the knee replacement surgery.

Stem Cells Instead of Knee Replacement

In recent research, doctors followed patients for five years and found 
that five years after treatment, knees treated with stem cells were still 
better than before treatment.112 In another study, doctors in China 

Quadriceps 
femoris

Quadriceps 
femoris tendon

Femur

Tibia

Busra under lateral  
head of gastrocnemius

Articular cartilage

Meniscus

Joint capsule

Suprapatellar 
bursa

Prepatellar bursa

Synovial membrane

Joint cavity

Superficial 
infrapatellar bursa

Deep  
infrapatellar bursa

Patella

Anatomy of the Knee Joint



D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

54	 Knee Pain 	 Knee Pain	 55

Case Study of Patient with Ruptured ACL

Understanding how an ACL heals—even a complete rupture—has 
led doctors to turn their attention to biomaterials (blood platelets and 
stem cells). One of the things doctors are looking at is “scaffolding,” a 
surgical procedure in which a cartilage patch is placed over a cartilage 
defect and then “pasted in” with PRP or stem cell gel. However, in 
some instances the body may make its own scaffolding out of pooled 
blood and use this blood as the foundation to regenerate a ligament—
even a completely ruptured ACL.

Doctors shared a case history of a 12-year-old boy who was hit by a 
car and suffered a grievous knee injury. The boy was also a high-level 
hockey player. What makes this story so amazing is that the knee 
damage was so severe in terms of broken bones, that surgery to recon-
struct the ACL had to be postponed until the bones could heal first 
(he had two surgeries right after the accident related to the bone dam-
age). When doctors operated 16 months later to reconstruct the ACL, they 
found it to be completely regenerated.

The doctors were baffled, since this should not have happened. 
The medical literature states that a completely ruptured ACL does not 
heal, because blood and healing cells cannot reach it.

PRP helps regenerate degenerated bone in bone-on-bone knees.121 

A Brief Outline of Other Treatments 

The American Association of Family Physicians recently published a 
study titled Nonsurgical Management of Knee Pain in Adults. Following 
is an excerpt:

The role of the family physician in managing knee pain is expand-
ing as recent literature supports nonsurgical management for 
many patients. Here are nonsurgical recommendations:

Oral analgesics—most commonly, nonsteroidal anti- 
inflammatory drugs and acetaminophen—are used initially in 
combination with physical therapy to manage the most typical 
causes of chronic knee pain.

The American Academy of Orthopaedic Surgeons recom-
mends against glucosamine/chondroitin supplementation for 
osteoarthritis as primary care.

In patients who are not candidates for surgery, opioid anal-
gesics should be used only if conservative pharmacotherapy is 
ineffective.

Tears of the anterior cruciate ligament (ACL) are very 
frequent injuries, particularly in young and active people. 
Arthroscopic reconstruction using tendon auto- or allo-graft 
represents the gold standard for the management of ACL tears.

Interestingly, the ACL has the potential to heal using inten-
sive non-surgical rehabilitation procedures.

Several biological factors influence this healing process as 
local intraligamentous cytokines (healing growth factors within 
the ligament) and mainly cell repair mechanisms controlled by 
stem cells or progenitor cells (a cell that can morph itself into 
something else that aids in repair).

Understanding the mechanisms of this regeneration process 
and the cells involved may pave the way for novel, less invasive 
and biology-based strategies for ACL repair.122

Anterior  
cruciate ligament rupture
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In a 2015 study, doctors addressed the epidemic of anterior cruciate 
ligament injuries among young athletes, as well as the large number 
of patients who have had ACL reconstruction surgery ACL and then 
undergo a second knee operation.

“This is the first study to evaluate, on a population level, the per-
centage of patients under age 21 who had subsequent ACL or non-
ACL knee surgery following a primary anterior cruciate ligament 
reconstruction,” said pediatric orthopedic surgeon Emily Dodwell, 
lead investigator of the study by researchers at the Hospital for Special 
Surgery in New York City. 

 “The increasing rate of ACL injuries is concerning, although not 
surprising, given greater participation in sports,” Dr. Dodwell said. 
The study noted that children are starting sports at a younger age, 
playing for longer durations with greater intensity, and often concen-
trating on a single sport year-round, resulting in overuse and acute 
injuries. “For young people who have primary surgery to reconstruct 
a torn ACL, it is troubling that they have relatively high rates of subse-
quent ACL reconstruction or surgery for another knee injury. Further 
research is needed to determine factors associated with subsequent 
injury and surgery so we can implement strategies to keep our youth 
safe while engaging in sports.” 124

ACL RUPTURE PREVENTION

The internet is filled with articles on how to prevent ACL tears. Vari-
ous suggestions include strength training, aerobic training, nutrition, 
coordination exercises, balance and posture, knee bracing, etc. But 
what about the high-risk knee, one that has already been compro-
mised by wear and tear and previous injury? Is there a way to prevent 
ACL injury when you’re already at high risk? How about avoiding the 
first surgery!!!

THE LIGAMENT

If you look at a full-color picture of human anatomy, you will see that 
muscles are big and that they are red, which results from the abundant 

Yet, their patient with traumatic knee injury with multiple rup-
tured ligaments healed over the course of 16 months.

It is likely that bracing associated with the patient’s second sur-
gery and delayed union of his tibial fracture allowed healing tissue to 
be protected from excessive stress until it remodeled with sufficient 
strength. It is possible that intra-articular scar formation contributed 
to his healing capacity—possibly the blood scaffold.

Twenty months after the accident, the boy returned to playing 
competitive hockey—and two and a half years later, he was still play-
ing, with no adverse effects to his knee.123

In the above scenario and in the surgical procedure, the common 
factor in ACL healing is time. However, many active people do not 
have the time to rehab. This lack of patience creates more surgery. In 
anterior cruciate ligament reconstruction, the overall incidence rate of 
having to repeat the surgery within 24 months is six times greater than 
for someone who has never had an ACL tear.

The case study above was presented at the 2013 annual meeting of 
the American Orthopaedic Society for Sports Medicine (AOSSM). 

Doctors have found that within 24 months of anterior cruciate lig-
ament reconstruction, female athletes had a rate of injury more than 
four times greater than their healthy counterparts.

Researchers looked at 78 patients (59 female, 19 male) between 10 
and 25 years of age who underwent anterior cruciate ligament recon-
struction, with 47 healthy controls. Each ACL reconstruction subject 
was followed for injury and athletic exposure for a 24-month period 
after returning to play.

Twenty-three of the ACL reconstruction individuals and four con-
trol subjects suffered an ACL injury during the 24-month period. In 
the ACL group, there also appeared to be a trend for female subjects 
to be two times more likely to suffer an injury on the opposite knee 
than on the previously injured one.

Overall, 29.5% of athletes suffered a second ACL injury within 24 
months of returning to activity, with 20.5% sustaining an opposite leg 
injury and 9.0% incurring a graft re-tear injury on the same leg. A 
higher proportion of females (23.7%) suffered an opposite leg injury 
compared to males (10.5%).



D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

58	 Knee Pain 	 Knee Pain	 59

tion needed to bring the healing cells to damaged ligaments. Anti- 
inflammatory medications increase the risk of ligament damage by 
suppressing immune function and blocking the synthesis of collagen. 
There is no conclusive evidence that knee braces block injury, and in 
fact, their use may “trick” the athlete into a comfort level of believeing 
their knee to be protected when, in fact, it is not. The treatment causes 
the injury. 

To prevent devastating ACL injuries, athletes need to look 
into treatment with biomedicine to regrow and strengthen their  
ligaments—as we have seen throughout this book, those treatments 
are Stem Cell Therapy, Platelet-Rich Plasma (PRP) Therapy, and 
Prolotherapy.

In 2009, Prolotherapy doctors published a case history of a patient 
with a complete ACL rupture. The patient was an 18-year-old female 
who sustained a right knee injury during a downhill skiing accident. 
MRI revealed a high-grade partial rupture versus a complete rupture. 
The patient deferred surgical treatment. At 21 weeks post-injury, with 
unstable gait and an inability to climb stairs, she consented to undergo 
Prolotherapy injections. She received seven Prolotherapy sessions over 
a 15-week period. At-home exercises were initiated at the third session. 
The results were that the patient improved: walking on flat ground 
improved 4 weeks after initiation of Prolotherapy, and she could ride 
a stationary bicycle for half an hour by 12 weeks. By 15 weeks, the 
patient had no instability climbing and descending stairs, the anterior 
drawer test was negative, and MRI showed an intact ACL with fibro-
sis. Subsequently, she returned to full sport activity.125

This was not the only documented research on ACL repair and 
Prolotherapy. Doctors found that in patients with symptomatic ante-
rior cruciate ligament laxity and weakening, intermittent Prolotherapy 
injections resulted in clinically and statistically significant improve-
ment in ACL laxity, pain, swelling, and knee range of motion.126

blood supply that runs through them to help them grow and repair. 
Ligaments, on the other hand, are small and white and resemble thick 
rubber bands. They do not have an abundant blood supply, and as a 
result they usually do not heal well from injury. Prior to regenerative 
medicine, ligament tears often required surgery.

Over the course of an athlete’s season, ligaments may become 
weaker and lose elasticity, becoming more prone to injury. At this 
point, pain, soreness, and loss of strength may occur in the knee.

Icing, anti-inflammatory medications, and knee bracing or taping 
are treatments used to get the player through the season. However, it 
is possible that these remedies actually increase the risk of ACL tear rather 
than preventing it. This observation is supported by many medical 
papers citing the pros and cons of knee bracing and taping and the 
circulatory and healing disruptions caused by icing.

Further, the player begins to overcompensate for the painful knee, 
and in doing so puts the “healthy knee” at greater risk for severe ACL 
damage. In addition, chronic ankle sprains have been cited as a cause 
of higher risk to ACL tear. 

THE TREATMENT CAUSES INJURY

One thing that the treatments described above have in common is 
that they weaken ligaments. Icing, as stated, disrupts the circula-

Torn lateral collateral 
ligament (LCL)

Torn medial collateral 
ligament (MCL)

Torn medial collateral 
ligament (MCL) and anterior 

cruciate ligament (ACL)

Knee Sprain
(right knee, front view)
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5
Back Pain

MRI Is Sending People to Surgery  
Who Don’t Need It 
All too frequently, a medical study comes across my desk that says 
patients are too often choosing to have elective orthopedic surgery. In 
a recent paper, doctors found that more than 50% of the patients would 
have a spinal surgery if their doctor told them they had an abnormal spi-
nal MRI, even if they had no pain or restricted movement.

The authors surmised that patients overemphasize the value 
of MRIs and have mixed perceptions of the relative risk and effec-
tiveness of surgical intervention compared with more conservative 
management.127

Doctors analyzed the most frequently cited papers in lumbar spine 
surgery and measured their impact on the entire lumbar spine litera-
ture. Here is what they found: The most cited paper was “the classic 
paper” from 1990 that described magnetic resonance imaging (MRI) 
findings in individuals without back pain, sciatica, and neurogenic 
claudication (impairment), showing that spinal stenosis and herniated 
discs can be incidentally found when scanning patients.128 The word 
“incidental” meant that the patient had no pain. The purpose of the 
paper was to examine why people with no back pain show abnormal-
ities on MRI.

More than a quarter of a century 
later, doctors are still citing the paper and 
asking the same question: “Why does 
this patient have clear problems on MRI 
but no back pain?” And the secondary 
question: “Should we send this patient 
to surgery?”

The second most cited (and far more 
recent) study similarly showed that 
patients who had no symptoms of back 
pain who underwent lumbar spine mag-
netic resonance imaging frequently had 
lumbar degeneration and disease.129

The two most cited research papers in relationship to spinal surgery 
are studies on why patients had absolute and clear spinal problems on 
MRI and yet showed no signs of pain or expressed any problems.130

I often see patients who have severe back pain and show me an 
MRI, X-ray, and/or scan that was inconclusive. For instance, a patient 
can have muscle spasm from a simple back strain, which can cause 
excruciating pain and may limit the ability to walk or even stand. 
Conversely, a large herniated disc may be completely painless. Yet the 
patient with the large herniated disc may be sent to surgery. Why do 
we see so many failed back surgery patients? Because lower back pain is 
one of the most difficult complaints to accurately diagnose and treat. 
The reason for the insurance diagnosis code of “Failed Back Surgery 
Syndrome” is that so many back surgeries fail. 

As the research above has shown, magnetic resonance imaging 
(MRI) for back pain remains controversial because a considerable pro-
portion of patients may be classified incorrectly by MRI for lumbar 
disc herniation and spinal stenosis.

Not only that, but doctors writing in the European Journal of Pain 
reported that while the importance of MRI findings remains contro-
versial, best evidence does not support the use of any prognostic test 
in clinical practice in selecting patients for lumbar spinal fusion. 

This supports recent findings that despite doctors frequently 
requesting MRIs for the lumbar spine, the imaging performs poorly 
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asymptomatic patients often reveals anatomic abnormalities, such as 
herniated discs. One of the risks of routinely imaging uncomplicated 
acute low back pain is patient ‘labeling’; no evidence exists that label-
ing patients with low back pain with a specific anatomic diagnosis 
improves outcomes.”134

This evidence confirms that clinicians should refrain from rou-
tine, immediate lumbar imaging in patients with nonspecific, acute 
or subacute lower back pain with no indications of underlying serious 
conditions. Specific consideration of patient expectations about the 
value of imaging was not addressed here; however, this aspect must 
be considered to avoid unnecessary MRI imaging while also meeting 
patient expectations and increasing patient satisfaction.”135

In another recent paper, researchers concluded that at present, best 
evidence does not support the use of any prognostic test in clinical practice 
in selecting patients for lumbar spinal fusion.136

But MRI Is Suggesting Fusion Surgery for 
Sacroiliac Joint Dysfunction—Shouldn’t  
I Get the Surgery?
In one research paper, doctors concluded that sacroiliac joint spinal 
fusion for the management of chronic lower back pain is “murky,” 
and that the consequences of the unsupported enthusiasm for surgical 
management of disc-related back pain negatively impacts the public 
perception of spinal surgeons.137 

There is a further double jeopardy for patients—new research 
questions whether or not MRI has any value in determining sciatica 
treatment or diagnosis.138 We now have a possibly misleading MRI 
sending a patient for a procedure that may not work, causing the 
patient more problems.

As noted in the above recent study, researchers have shown that 
diagnosis of sacroiliac joint dysfunction is flawed.139, 140 This misdiag-
nosis is why doctors say that the sacroiliac joint spinal fusion for the 
management of chronic lower back pain is “murky” and can lead to 
Failed Back Surgery Syndrome. 

and is not likely to identify the anatomical structures that are the 
source of pain.131 This is why a physical examination, not an MRI, is 
the main diagnostic tool I employ. While MRI is used as an ancillary 
confirmation, it is most often wrong when used solely on its own as a 
diagnostic tool.132

Recently, doctors in Canada found that more than half of low-
er-back MRIs ordered at two Canadian hospitals were either inappro-
priate or of questionable value for patients.

And family doctors were more likely to order these unnecessary tests 
compared to other specialists. The findings are important, because in 
some parts of Canada, MRI tests for the lower back account for about 
one-third of all MRI requests. Across the country, wait times for MRIs 
are long, and patient access is limited.133

From another study from the University of Connecticut Health 
Center: “More than 85% of patients seen at primary care practices 
have low back pain that cannot be attributed to a specific disease 
or an anatomic abnormality, and it is well known that imaging of 

Sciatic nerve

Sciatic nerve

Areas of pain 
(dark gray)

Herniated disk

Bulging disk

The most common cause 
of sciatica is a bulging 
disk or herniated disk

Sciatica
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conducted 20 years ago. With few studies since, their concordance 
with rates in community practice has rarely been addressed.” 

The researchers had some doubts about these numbers. In con-
ducting their own tests, they found that discogenic pain was not 
as prevalent but was still within the confidence intervals previously 
reported (meaning in the ballpark), owing to the fact that they discov-
ered discs as being responsible for pain 21% of the time.141

If this is the case, then it can be said that something else is causing 
your back pain 79% of the time.

As we have discussed, one of the great challenges in treating back 
pain is identifying the source of the patient’s pain. As I indicated above, 
the majority of patients believe that the source of their pain has been 
identified by their MRI. However, in many patients the picture of 
disc degeneration is not an accurate profile of the cause of pain. Most 
often, I find that it is the spinal ligaments that are involved—in other 
words, the pain is being caused by a simple “sprain.” I ask patients 
whether they have ever had a sprained ankle. Most say yes, and that 
it hurt quite a bit. I then tell them that they have the equivalent of a 
sprained “ankle” in their back, and nothing more, regardless of what 

One of my patients is a woman in her early seventies. She pre-
sented with her husband after not one, but two sacral fusions, one on 
the right and one on the left. You might be appalled if you saw the 
amount of metal that was used to do the fusion. Huge screws, too. 
Because of continued pain on the left side, her surgeon wanted her to 
redo the left fusion. She came to me for advice. 

During examination, I pressed on her gluteus muscles, away from 
the fusion site and she winced in pain. I immediately told her that her 
pain was not coming from the sacroiliac joint, and that she simply 
had a strain where the muscles were attached to the pelvis. I asked her 
if the surgeon actually examined this area and to my astonishment, 
her answer was, “no.” She and her husband looked like deer in head-
lights, confused as to what I was telling them. How could her pain 
not be related to the joint, and the subsequent fusion, when she had 
surgery for that issue. I told them I was sorry, but the surgery never 
needed to be done if this is where the pain had been. It took about a 
half hour for them to digest this information, and we proceeded to 
inject PRP though the muscles down to the bone interface. We call 
that the enthesis. She returned two weeks later, and was about 50% 
better. I injected again, and expect full recovery with one more series 
of injections. 

This is the most common scenario in my office. Not necessarily the 
same area, but almost all areas of the body. Please remember, elective 
surgery means you, the patient, get to elect whether or not to proceed 
to surgery. It is your body. You own it. You decide, not the doctor. 

If It Isn’t the Discs, Then What Is Causing  
Your Back Pain? 
A recent study in the medical journal Pain Medicine questions the 
prevailing thought that discs are a major culprit in back issues. The 
researchers wrote: “Between 26% and 42% of chronic low back pain 
is attributed to internal disc disruption of lumbar intervertebral discs 
(i.e., a disc problem in the lower back). These prevalence estimates 
and data characterizing discogenic pain originate largely from research 
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Posterior divisions

Iliohypogastric nerve
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“Failed back surgery syndrome is a complication of spine surgery 
that leads to chronic pain and disability, often with disastrous emo-
tional consequences to the patient.” (Romero-Vargas S, Obil-Cha-
varria C, Zárate-Kalfopolus B, Rosales-Olivares LM, Alpizar-Aguirre 
A, Reyes-Sánchez AA. Profile of the patient with failed back surgery 
syndrome in the National Institute of Rehabilitation. Compara-
tive analysis. Cir Cir. 2015 Mar-Apr;83(2):117-23. doi: 10.1016/j.cir-
cir.2015.04.006. Epub 2015 May 16.)

In a study of 65 patients, 18 (group I) had their first spine surgeries 
performed at the researchers’ institution, and the other 47 patients 
(group II) had their first surgeries performed at another hospital. 

Among those in Group I, the majority had had a previous diagno-
sis of lumbar stenosis, whereas disc herniation was the main diagnosis 
in group II. The main cause of failed back surgery syndrome in Group 
I was technical error during surgery (61.1%), while in Group II this 
cause represented only 6.3% of the syndrome. Among the patients in 
this latter group, misdiagnosis was highly prevalent (57.4%).143

A Note on Epidural Steroid Injections 
Epidural steroid injection is the most frequently performed pain pro-
cedure. It is becoming clear that epidural steroid injections for vari-
ous spinal conditions are best used for a patient who is in pain and 

the MRI or other films show. Do people get surgery for a sprained 
ankle? Of course not!! This is not to say that surgery may be needed 
for a tendon or ligament rupture, or fracture. 

This is difficult for people to understand, because they see their 
MRI with an apparently “obvious” abnormality that requires surgical 
intervention. However, once they have had a physical examination 
and are shown where the pain is being generated, patients come to 
understand that their back pain may be based on ligament irritation 
at the point where the ligaments attach to bone (enthesopathy). A 
treatment plan with realistic expectations can then be discussed using 
Stem Cell Therapy or Platelet-Rich Plasma Therapy.

All too often, patients with failed back surgery syndrome tell me 
that their surgeon never gave them a physical examination, but simply 
recommended surgery based on a diagnostic film. 

Doctors at the Mayo Clinic now agree that before treatments are 
initiated for back pain, a thorough examination of the spinal liga-
ments is needed.

These doctors were able to recommend guidelines in monitoring 
patient movement (especially side-to- side bending) as indications of 
when discs were the problem and when spinal ligaments were, allow-
ing for more precise treatment strategies.142 Determination of the 
diagnosis is dependent on a physical examination, not an MRI.

Compressed  
spinal nerve

Normal disc Herniated disc

Spinal Disc Herniation
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patient’s discomfort and the cause of radiating pain and numbness 
down the patient’s legs. Patients with these problems are often diag-
nosed as having “sciatica,” a term used to describe injury or compres-
sion of the sciatic nerve.

Research published in the medical journal Physical medicine and 
rehabilitation clinics of North America suggests: “Epidural steroid 
injection has been used as a treatment for low back pain for over 50 
years. In the last 10 to 15 years, there has been a significant increase 
in [their use] for the treatment of low back pain and radicular pain 
without clear improvements in outcomes.” 149

As an orthopedic pain specialist, I see many patients with radiating 
lower back pain. When I first examine these patients, I find that many 
of them have been diagnosed with sciatica. On examination, however, 
I find that many of these patients do not have sciatica at all—and so 
of course epidural steroid injections have failed them. Typically, the 
pain these patients are suffering is not from nerve impingement. To 
me, when an epidural fails, that is good news for the patient. 

Patients Afraid to Move Nearly Three Years After Surgery

Patients with back pain have many common concerns. One is that 
they are afraid to move because of the pain. Surgery is supposed to 
take care of this fear. Researchers followed 97 patients after their disc 
surgery, looking for a postsurgical occurrence of kinesiophobia (fear 
of movement). What they found was surprising.

The researchers reported:

“Half of the patients suffered from kinesiophobia 10-34 months 
after surgery for disc herniation.

These patients were more disabled, had more pain, more 
catastrophizing thoughts, more symptoms of depression, lower 
self-efficacy, and poorer health-related quality of life than 
patients without kinesiophobia.” 150

For many, surgery did not quell their fears but in fact made them 
worse.

waiting for back surgery. If you have decided that you are getting a 
spinal surgery, then an epidural may be the procedure you want prior 
to surgery.

Doctors find that epidural steroid injections provide modest pain 
relief for up to 3 months in patients with lumbosacral radicular pain 
caused by herniated discs, but they have no impact on physical dis-
ability or incidence of surgery.144 

In another study, the immediate response to transforaminal epi-
dural steroid injection was approximately 80%. However, transforam-
inal epidural steroid injection cannot alter the need for surgery in the 
long term.145

A third study concluded that while nearly 20% of patients had spi-
nal surgery after one steroid injection, the ones who did were at least 
able to reduce the number of pain medications they had been on prior 
to the surgery.146 The study did not measure those needing painkillers 
after the surgery.

As pointed out by Thomas Jefferson University, Rothman Institute 
researchers, for some, the epidural steroid injections did not work at 
all. “Patients with lumbar disc herniation treated with epidural ste-
roid injection had no improvement in short- or long-term outcomes 
compared with patients who were not treated with epidural steroid 
injection.”147

In a review published in the medical journal Spine, epidural steroid 
injections were not only questioned for lack of effectiveness, but also 
called dangerous: “[Epidural steroid injections] are typically short- 
acting and ineffective over the longer term, while exposing patients 
to major risks/complications . . . . Although the benefits for epidural 
steroid injections may include transient pain relief for those with/
without surgical disease, the multitude of risks attributed to these 
injections outweighs the benefits.” 148

Epidural Steroid Injection Side Effects

Epidural steroid injections are given to reduce inflammation in the 
nerves that pass through the spinal canal. Many pain management 
specialists believe that nerve inflammation is the root cause of the 
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to 50%. The problem of adjacent segment disease after fusion surgery 
has not yet been solved.” 155 The segment above the fusion and the one 
below then take the brunt of the movement stresses and often break 
down. 

Biomaterials for Treating Spinal Instability 
Instead of Surgery
Persistent or chronic lower back pain usually develops over an 
extended period of time due to interacting causative factors involving 
the vertebrae and their supporting tissues.

Although these two types of “extended pain” are similar in many 
respects, researchers have distinguished them according to a few basic 
guidelines.

Because of these fears, doctors began examining a cognitive  
behavioral-based physical therapy, where a physical therapist would 
intervene and change the therapy strategies to address fears. 

Unfortunately, one study suggested that another problem be 
addressed—“[t]hat physical therapists self-perceive a lack of knowl-
edge, skills, and time to provide this intervention.”151 

Research suggests that a targeted cognitive behavioral-based phys-
ical therapy program may result in significant and clinically mean-
ingful improvement in postoperative outcomes. It has the potential 
to be an evidence-based program that clinicians can recommend for 
patients who are at risk for poor recovery following spine surgery.152

Why Do Doctors Send Patients at Risk for  
Poor Recovery to Spine Surgery?

When I was in medical school, I did surgical research and assisted in 
the operating room much more than my classmates. By the time I had 
finished medical school and internship (where I spent as much time as 
possible doing orthopedic procedures), I had seen too many surgical 
failures, including my own shoulder surgery. And worse, when the 
first surgery clearly failed, the patient was offered a second surgery to 
fix the first one. Older patients usually refused the second surgery, 
later documented in the research: “The likelihood of repeat surgery 
for spinal stenosis declined with increasing age and other diseases, 
perhaps because of concern for greater risks.” 153 There may have been 
fewer surgeries because older patients were not able to have them—
probably a blessing in disguise.

Informing Patients of Back Surgery Risk

From the medical journal Spine: “Patients should be informed that 
the likelihood of reoperation following a lumbar spine operation is 
substantial.”154

From the medical journal: Orthopedic Reviews: “Multilevel fusion 
for degenerative disease still has a high rate of complications, up  
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PRP for Back Pain 

Research has shown Platelet-Rich Plasma Therapy (PRP) to be effec-
tive in treating degenerative disc disease by addressing the problems 
of spinal ligament instability and stimulating the regeneration of 
the discs indirectly (discs were not injected directly but showed an 
increase in disc height).157 The same research cites that as in any med-
icine, the sooner the degeneration is addressed, the better the results 
in patient satisfaction. PRP is no exception. “The administration of 
PRP has a protective effect on damaged discs in the acute and delayed 
injection settings representing clinical treatment with PRP in the early 
versus late stages of the degenerative process. It appears that earlier 
intervention in the disease process would be more beneficial than PRP 
treatment of already severely degenerated discs.”157 

Research presented by international scientists in Italy in 2015 
showed that PRP is able to recover the mechanical properties of 
denatured discs, thereby providing a promising effective therapeutic 
modality.158

In fact, doctors now think that stress on the ligaments may be the 
cause for most pain in degenerative disc disease, confirming earlier 
research from 2010. 159

PRP is an effective means of alleviating back pain because it elim-
inates pain by healing the underlying issue. As the research above 
points out, PRP can eliminate the need for surgery.

Generally, pain is described as “persistent” if it does not heal 
promptly, based on statistical standards, or if it recurs regularly, in 
defiance of any treatments provided. “Chronic” is the term usually 
reserved for pain lasting longer than three months; in both cause and 
effect, chronic pain often involves psychological as well as physical 
factors. Acute pain is defined as that lasting less than three months. 

Recently, more doctors have been discussing regenerative medicine 
for problems of the spine, especially when damaged spinal ligaments 
are causing spinal instability or enthesopathy (areas of irritable lig-
ament attachment to bone). Among these treatments are Stem Cell 
Therapy and Platelet-Rich Plasma Therapy (PRP), which doctors say 
may lead to an entirely new method of treating back pain patients.

Spinal Ligaments

The chronic lower back pain patient typically experiences some type of 
trauma or overuse to the lower back that causes injury to the iliolum-
bar, interspinous, and supraspinous ligaments, the ligaments that hold 
the pelvis to the vertebrae and spinal processes in place. Ligaments are 
designed to handle a normal amount of stress that stretches them to 
their natural limit, returning to their normal length once the stress 
is removed. If additional (traumatic) stress is applied, stretching the 
ligament beyond its natural range of extension, the ligament does not 
return to its normal length but instead remains permanently over-
stretched, diminishing its integrity and attachment to the bone. 

Unlike muscle tissue, ligaments and tendons have a very limited 
circulatory system and a poor supply of blood to regenerate them. 
This is why ligaments may not heal and instead can remain in a weak-
ened and irritable inflammatory state.

Here is a remarkable statement from the medical journal Spine:

“As important as the vertebral ligaments are in maintaining the 
integrity of the spinal column and protecting the contents of 
the spinal canal, a single detailed review of their anatomy and 
function is missing in the literature.” 156
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6
Hip Pain

Recently a new paper suggested that the treatment 
of hip osteoarthritis, like those of other joint osteoarthritic problems, 
is redefining itself at a pace probably not seen since the advent of 
hip replacement surgery. Some doctors are upset that patients are not 

given the full story on hip replacement 
options and alternatives. Despite the 
availability of evidence-based guide-
lines for conservative treatment of 
osteoarthritis, management of degen-
erated joints is often confined to the 
use of painkillers and the wait for 
eventual total joint replacement. This 
suggests a gap in knowledge for those 
with osteoarthritis regarding the many 
different treatment options available to 
them.160

How wide a gap? One study says 
that when given time and educational 
materials to deliberate whether or not 
to proceed with hip replacement, more 
patients decide not to have surgery.161

Research such as this makes clear that people with hip osteoar-
thritis are too often told only about hip replacement as a treatment, 
so they do not even know about the nonsurgical treatments available. 

Here is what researchers said: “Conservative treatment modalities 
in osteoarthritis of hip or knee are underused, whereas the demand 
for surgery is rising substantially. To improve the use of conservative 
treatments, a more in-depth understanding of the reasons for patients’ 
treatment choice is required. This study identifies the reasons for 
choice of treatment in patients with hip or knee osteoarthritis.

Various treatment options were discussed: medication, exercise, 
physical therapy, injections, surgery, complementary and alternative 
treatment. Four key themes underlying the choice for or against a 
treatment were identified:

	1.	 treatment characteristics: expectations about its effective-
ness and risks, the degree to which it can be personalized to a 
patient’s needs and wishes, and the accessibility of a treatment;

	2.	 personal investment: in terms of money and time;
	3.	 personal circumstances: age, body weight, comorbidities and 

previous experience with a treatment; and
	4.	 support and advice: from the patient’s social environment and 

healthcare providers.”162

The feeling is that hip replacement or arthroscopic surgery is readily 
available. There is an expectation that surgery fixes everything and 
improves general overall health. There is a lot of expectation. Yet other 
research says these expectations are not met, and this is clearly cause 
for concern.

Presenting alternatives to hip replacement surgery is an important 
function in the patient–doctor relationship, as suggested in this recent 
study: 

“Arthroscopic surgery is commonly performed in the knee, 
shoulder, elbow, and hip. However, the role it plays in the man-
agement of osteoarthritis is controversial. Routine arthroscopic 
management of osteoarthritis was once common, but this  
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Treating Hip Osteoarthritis
Can Stem Cell Therapy and Platelet-Rich Plasma Therapy be effective 
in treating hip osteoarthritis and in helping you avoid a hip replace-
ment surgery? The answer in many cases is yes. However, success is 
dependent on a physical examination and a practice of best diagnosis. 
The hip is a tricky and complex area filled with many pain generator 
suspects. 

Diagnosing Hip Pain 

In February 2012, research was presented at the American Orthopae-
dic Society for Sports Medicine’s (AOSSM) Specialty Day meeting 
suggesting that when doctors treat people with hip pain, “Physicians 
should not replace clinical observation with the use of magnetic  
resonance images (MRI).” The research stated that when MRIs were 

practice has been recently scrutinized. Although some believe 
that there is no role for arthroscopic treatment in the manage-
ment of osteoarthritis, it may be appropriate and beneficial in 
certain situations. The clinical success of such treatment may 
be rooted in appropriate patient selection and adherence to a 
specific surgical technique. Arthroscopy may serve as an effec-
tive and less invasive option than traditional methods of man-
aging osteoarthritis.”163

In other words, as controversial and unproven as arthroscopic surgery 
is, it may still be better than hip replacement.

Far better than both as a first option, in my opinion, are the bio-
medicine treatments of Stem Cell Therapy and Platelet-Rich Plasma 
(PRP) Therapy.

Dislocation after Total Hip 
Replacement Surgery

Total Hip Replacement

1

2 3 4
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to look for pain originating from different sources not directly linked 
to the replacement hardware, as something else must have been the 
problem.167 This revelation comes a little late. 

I see patients who were misdiagnosed and their pain generators 
overlooked. They have hip pain and an MRI in their chart showing a 
herniated disc in the lower back. After they had back surgery, the hip 
pain remained.

This chapter should provide a cautionary note for patients who 
insist that the MRI is providing the evidence needed to end their pain.

In one study of patients who received a hip replacement, research-
ers noted postoperative complications occurring in almost 20% of the 
patients. Dislocation was the most common complication, followed 
by wound infection.168

Included in those worries are fresh concerns about the amount of 
bone loss in the first surgery and the ability to perform a successful revi-
sion or future replacement surgery to replace worn-out hardware.169

Bone Defects and Bone Death

For some patients, bone defects in the hip represent a great challenge. 
When the protective cartilage wears away on the “ball” of the hip 

performed on volunteers without hip pain, 73% showed abnormal 
findings.

Abnormal findings = surgical procedure.

This simple equation is well documented in the medical literature. 
Medical journals are filled with studies suggesting that while MRI is 
frequently used to diagnose conditions affecting the hip, its effective-
ness in determining hip pain is not as valuable as a physical examina-
tion. And MRIs are not cost effective.164

In the medical journal Pain Physician, doctors agreed, and they 
offered a commentary that warned physicians that the true causes of 
hip pain can be easily overlooked and misdiagnosed because of the 
MRI.165

Misdiagnosed hip pain can lead to back surgery! 

Not only might you get a hip replacement you may not need, you 
may in addition suffer a back surgery you don’t need. Doctors have 
noted that the symptoms of hip pain and spinal stenosis leg pain can 
be very similar, with only subtle differences in both history and clin-
ical examinations. Spinal stenosis is classically diagnosed in patients 
with leg pain that occurs during standing or walking and is relieved 
when the individual sits down. This is a clinical diagnosis that doctors 
say can only be confirmed by MRI.

However, in one paper, researchers showed that in as many as 50% 
of elderly patients, MRI gave a false positive diagnosis of spinal stenosis. 
Those MRI results might prompt a surgeon to perform spinal surgery. 
When the hip symptoms persist and remain undetected, it is even 
possible that a second unnecessary back surgery could be performed. 

The following paper reported on patients who had MRI scans and 
multiple epidural injections and were subjected to repeat back surger-
ies, all while continuing to complain of their leg pain—the source of 
which was hip pathology.166

This is why some patients continue to experience hip pain after 
elective hip replacement surgery. One research study advised doctors Healthy hip joint Osteoarthritis
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failed surgery exacerbates the matter, it is even more difficult to rem-
edy the hip, especially as the patient ages. 

The incidence of osteoarthritis is constantly advancing with 
increased longevity. Aging also leads to an increasing number of 
patients with osteoporosis (decreased bone mass) who “need” hip 
replacement for osteoarthritis. Osteoporosis has three major potential 
complications in total hip arthroplasty: perioperative (that is, near 
the time of the surgery) fracture, an increased risk of periprosthetic 
fracture (fracture of bones near the implant), and late aseptic loos-
ening (loosening of hip replacement components). A study examin-
ing the effects of osteoporosis on total hip replacement procedure 
outcome highlights the importance of an adequate study of calcium- 
phosphorus metabolism in patients who are candidates for hip sur-
gery, as well as the need to start a suitable therapy to recover the 
bone mass before surgery. Poor bone quality of the hip joint is an 
important risk factor limiting the durability and longevity of the hip 
replacement.173

joint (the femoral head), there can be direct contact with the pelvic 
acetabulum (part of the pelvis bone in which the femur is seated). For 
some patients with advanced osteoarthritis or avascular necrosis (bone 
death) there may be the crunching and grinding of bone on bone.

FIXING THE FEMORAL HEAD MEANS REPLACEMENT

The most-used procedure does not fix the femoral head, instead 
replacing it (hip replacement) through amputation of the head of the 
femur and addition of prosthesis (total hip arthroplasty). Since not 
everyone is suitable for or wants to have the procedure, researchers are 
exploring ways to fix the femoral head before it becomes unstable or 
collapses and requires artificial joint replacement.

One method is to patch the bone defects—this is autologous bone 
grafting. Some of the bone is cut into a patch in the hope that it will 
take root and grow. However, the amount of bone available for graft-
ing is quite limited as case histories point out.170

Regenerating the bone is an appealing remedy, leading researchers 
to look at Stem Cell Therapy, using one’s own stem cells to heal bone 
defects. In recent research doctors suggested stem cells. The injection 
of stem cells into the joint can initiate the healing environment in the 
affected hip, including the regrowth of bone in cases of osteonecrosis 
(bone death).171

The use of stem cells for the treatment of avascular necrosis (bone 
death due to interuption of the blood supply) of the femoral head 
presents a new and exciting remedial procedure.

In pre-clinical studies, the use of stem cells uniformly demon-
strates improvements in osteogenesis (bone growth) and angiogene-
sis (blood vessel formation). In clinical studies, groups treated with 
stem cells have shown significant improvements in patient-reported 
outcomes.172

The Importance of Bone in Hip Replacement

The healing of hip osteoarthritis can be complex and complicated, 
especially if complex and complicated treatments are employed. Once 
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In other research, doctors followed patients who received Stem 
Cell Therapy for hip, knee, or ankle osteoarthritis and documented 
such therapeutic benefits as increased walking distance, increased 
function, and reduced pain.177

Patient Expectations Following  
Hip Resurfacing 
Many times a patient will come into our office with a stack of MRIs, a 
post-surgical report, and a promise that they were told that they could 
resume their running after a hip resurfacing procedure. Unfortu-
nately for them, the surgery did not meet their expectations. Recently 
published research in the American Journal of Sports Medicine, says 
“Running is possible after hip resurfacing, and runners can even 
return to some level of competition, but this short follow-up series of 
hip resurfacing in athletes should be interpreted with caution regard-
ing implant survival.”178

Lessen Your Expectations as to What Sports  
You Can Play and at What Level

In the Journal of Bone and Joint Surgery, surgeons warn: “High lev-
els of sporting activities can be detrimental to the long-term success 
of hip resurfacing devices, independently from other risk factors. 
Patients seeking hip resurfacing are usually young and should limit 
their involvement in sports to levels that the implant construct will be 
able to tolerate.”179

What is the Difference Between Hip Resurfacing  
and Hip Replacement?

Hip resurfacing is not hip replacement. In hip resurfacing the head of 
the femur is capped (after being trimmed) with a smooth metal cover-
ing. The damaged bone and cartilage within the socket is removed and 
replaced with a metal cup, similar to that in a total hip replacement. 

However, if we are prepping the patient for hip replacement by 
strengthening the bone to hold the artificial devices, why not regrow 
the bone and cartilage and repair the tissue with the goal of avoiding 
surgery?

Research on Stem Cells and Platelet-Rich  
Plasma for Hip Repair 

Platelet-rich plasma (PRP), obtained by withdrawing the patient’s 
blood and concentrating the platelets, represents a safe, economical, 
easy to prepare, and easy to inject source of growth factors.

Platelets contain numerous growth factors, and a large number of 
them have specific activity in cartilage regeneration. PRP is able to 
significantly reduce pain and improve joint function.174

A study done in 2012 examined patient safety and symptomatic 
changes among 40 patients receiving Platelet-Rich Plasma (PRP) 
Therapy for osteoarthritis of the hip. In the study, each joint received 
three injections of PRP, administered once a week. The primary end 
point was meaningful pain relief, which was described as a reduction 
in pain intensity of at least 30% at six months post-treatment.

Secondary end points included reduction in the level of disability 
of at least 30% and the percentage of positive responders—that is, the 
number of patients who achieved a greater than 30% reduction in pain 
and disability.

The results were statistically significant reductions in pain and 
improvement in function as reported at seven weeks and again at six 
months.

Twenty-three patients (58%) reported a clinically relevant reduc-
tion of pain (45%). Sixteen (40%) of these patients were classified 
as excellent responders and showed an early pain reduction at six or 
seven weeks that was sustained at 6 months, accompanied by a parallel 
reduction of disability.175

From a January 2016 paper: “Results indicated that intra-articular  
PRP injections offer a significant clinical improvement in patients 
with hip osteoarthritis without relevant side effects.”176
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Therapy should be considered—and hopefully prior to rather than 
after surgery: once a prosthesis has been implanted, it is too late to 
regenerate tissue. 

More Hip Problems that May Confuse the Diagnosis 

PIRIFORMIS SYNDROME

Piriformis syndrome may cause pain in the buttocks, lower back, or 
down the leg. The piriformis muscle is in the buttocks, attaches to the 
pelvis and greater trochanter, and helps rotate the leg outward. The 
sciatic nerve is just beneath it. Occasionally the nerve is impinged 
beneath the piriformis muscle. When the muscle contracts, it pushes 
on the nerve, which causes the pain and its radiation down the leg. I 
rarely see true piriformis syndrome. Typically, the pain is at the enthe-
sis of the piriformis or other buttocks muscles to the bone, and PRP 
usually heals that with one to three treatments. 

GREATER TROCHANTERIC BURSITIS AND ISCHIAL BURSITIS

The areas around the hip are covered with and protected by several 
bursal fluid filled sacs. Each bursa produces lubricating fluid and 
functions to reduce pressure and friction around the muscles and 
ligaments over bone. These bursae can become irritated from injury, 
excessive pressure, and overuse. Inflammation of a bursa is called bur-
sitis. More often this diagnosis is actually a tendinitis or tendinosis. 
Nevertheless, PRP is usually the correct treatment. Certainly not ste-
roids, like cortisone, which deteriorate the tissue, and can make it 
worse later. 

HIP EFFUSION

There is normally a small amount of synovial fluid contained in the 
hip joint that allows the cartilage on the bones to slide on each other. 
An excess of this fluid, often caused by overuse or arthritis, can cause 
pressure and pain in the joint. The fluid comes from synovial tissue 
surrounding the joint. 

In total hip replacement, not only is the head of the femur replaced, 
but also the socket in the pelvis (acetabulum). 

One of the main selling points for hip resurfacing is that it leaves 
more bone so a hip replacement can be performed later.

I see hip resurfacing as one hip surgery setting up another. Surgery 
in my opinion should always be the last option. 

Is Hip Resurfacing Really a Less Invasive Technique?

According to surgeons, hip resurfacing is more difficult to perform and 
requires a larger incision than typical hip replacement. This increases 
the risk of complications.

For an athlete or a worker whose profession is physically demand-
ing, or any other patient, this can mean unexpected down time and 
costs.

Does Hip Resurfacing Keep a Younger Patient Active?

Another main selling feature for hip resurfacing as opposed to hip 
replacement is that studies have shown that it allows the patient to 
remain more active. However, it is for a limited amount of time. Hip 
resurfacing has an unknown life span. Thereafter, hip replacement is 
often necessary. 

There can be more issues in relation to the soft tissue needed to 
stabilize the hip:

Doctors in the medical journal Radiographics suggest: “Surgical 
management for hip disorders should preserve the soft tissue constraints 
in the hip when possible to maintain normal hip biomechanics.”180 

This is exactly why we see so many patients after hip surgery. It is 
too often that the soft tissue that holds the tendons to the bone, or the 
ligaments that hold the bones to the bones, are compromised.

Strengthened ligaments and tendons help hold the hip joint in its 
proper place, causing less grinding and less bone-on-bone. Restored 
collagen can help rebuild the cartilage between the pelvis and thigh-
bone, cushioning and relieving the bone-on-bone condition. This is 
when a consultation for Stem Cell Therapy and Platelet-Rich Plasma 
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ER since it looked like an infection. He was told by the ER doc that 
he didn’t know what to do, and that my friend should see a derma-
tologist. Unfortunately, no derm was available for several days in the 
rural area where my friend lives. I am on pins and needles waiting for 
the diagnosis, if anyone can figure it out. My guess is that my friend 
will have to have his prostheses removed and replaced with another 
material, with the hope that the “allergy” will not return. To me the 
skin looked so inflamed that if no infection was present, it certainly 
could occur anytime. I have not told him yet what I am thinking, and 
am glad this book will not be published for him to read for a couple 
more months. 

I’m not going to implant you with terrible stories of what I have 
seen after surgeries on many different parts of the body. Since the time 
I became involved in surgery in 1989, I have seen more bad outcomes 
than I care to remember. And let me make it clear that I respect sur-
geons for the difficult and complex work that they do. To me, they 
are the masters of medicine. Not many of us are willing to bear such 
standards and responsibilities. However, I must say that in my humble 
opinion, most elective surgeries should not be done. The risks are just 
too high. 

I use an ultrasound to visualize the joint, and if an effusion is pres-
ent, I numb the area and aspirate the fluid. At the same time, platelet- 
rich plasma or stem cells can be injected through the same needle. 
Effusions are removed to reduce the joint pressure and to eliminate 
dilution of the regenerating cells from the patient’s body. 

HIP TENDINITIS OR TEARS

Tendinitis occurs when a muscle is overused and pulls on the tendon 
that attaches it to the bone. In the hip, tendons perform an important 
role by keeping strong muscles attached to the femur (thighbone) as 
the legs move. One kind of tendinitis that occurs as a result of over-
use is called iliacus tendinitis or iliopsoas tendinitis. The iliac muscle, 
which starts at the hip bone, and the psoas muscle, which starts in 
your lower spine, are used when lifting the leg toward the chest. They 
come together in a tendon at the top of the femur, and that is the 
point where tendinitis occurs.

The problems of the hip can often be treated with Stem Cell Ther-
apy and Platelet-Rich Plasma Therapy. In order to determine if you 
are a good candidate for this type of procedure, you need to be fully 
evaluated by a physician who has significant experience with hip pain.

TERRIBLE SIDE EFFECTS

Unfortunately, too many patients come to me after a hip replacement 
or other “elective” surgery. The most recent disaster is happening to a 
very old friend of mine. He is 65 years old, and had both hips replaced 
for osteoarthritis a few years ago. I previously told him not to do 
the surgeries and that he really didn’t need them. We had dinner last 
week, and he told me of an “odd” situation that occurs around his sur-
gical scars. Occasionally, the scar and surrounding tissue becomes red 
and swollen. None of his doctors can figure out why. Allergy to the 
prosthetic metal, plastic, or glue inside his body? I didn’t pay much 
attention since it didn’t sound that bad. Two nights ago, he sent me 
photos of a recent out-break. The area of redness and swelling was 
about four inches by eight inches. I told him to go directly to the 
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7
Shoulder Pain

The shoulder is a common source of disability, 
often resulting from traumatic and degenerate tears of the rotator cuff 
or labrum, subacromial bursitis, impingement, and osteoarthritis. 
Nonoperative management has too often focused on narcotics, other 
analgesics, anti-inflammatory medications, and steroid injections 
such as cortisone.

The proper diagnosis of shoulder pain is essential in order to 
determine the root cause of the problem and the proper method of 

treatment. Because many 
shoulder conditions are 
caused by specific activities, 
a detailed medical history is 
an invaluable tool. A physi-
cal examination should also 
include screening for physi-
cal abnormalities, including 
swelling, deformity, muscle 
weakness, and tender areas, 
along with the range of 
shoulder motion.

Shoulder Surgery Failures
Despite research showing surgical failures, more patients are having 
shoulder replacement surgery. The most common indications for 
shoulder arthroplasty (replacement) are osteoarthritis, inflammatory 
arthritis, proximal humerus fracture, irreparable rotator cuff tear, rota-
tor cuff arthropathy, and avascular necrosis of the humeral head. In 
one study, radiologists looked for key imaging features of these indi-
cations. These features facilitate a correlative understanding between 
the initial diagnosis and the choice of type of arthroplasty used. These 
include total shoulder arthroplasty,181 which is acceptable if surgery is 
the only option. For many patients, however, surgery can be avoided.

In a recent study, doctors discuss hardware failures known to 
plague patients: “The longevity of total shoulder replacement is pri-
marily limited by the performance of the ultra high-molecular-weight 
polyethylene glenoid component. [This study] demonstrates that gle-
noid component fracture associated with oxidation has not been elim-
inated with the advent of modern materials (HXL) in the shoulder 
domain.” In other words, a hardware problem not fixed.182

Another problem with shoulder replacement is bone disintegra-
tion—an issue that Stem Cell Therapy has been shown to heal.

From one research study: “Subchondral bone changes associated 
with osteoarthritis may be important factors to consider when choos-
ing a replacement component. For surgical treatment, many implant 
options exist, and survivability is often dependent on patient age, 
activity level, and progression of osteoarthritis.” 183

If bone must be repaired in preparation for surgery, why not repair 
the bone to avoid surgery? The shoulder is a difficult joint to replace, 
and a failed shoulder replacement is even more difficult to replace. 

The following research from the Journal of Shoulder and Elbow  
Surgery explains why patients must be given information on treatment 
options outside of surgery: “The management of a failed shoulder rep-
resents a complex and difficult problem for the treating surgeon, with 
potential difficulties and complications that are related to the need 
to remove a well-fixed stem.” 184 If the prosthesis is removed due to 
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Because it is difficult to determine what the pain generator is, my 
approach is to regenerate the entire shoulder, including, but not lim-
ited to the rotator cuff tendons, the glenoid and acromioclavicular 
joints, the labrum, ligaments, and the subdeltoid bursa. 

In the worst case of shoulder replacement I have seen, an elderly 
man presented with right shoulder pain. When I asked him to lift 
his arms, he lifted his right arm, but had no motion at all in his left 
shoulder. I was perplexed and asked if his left shoulder also hurt. His 
response was alarming. He told me that he had a left shoulder replace-
ment, and the arm prosthesis had dislocated out of the shoulder, and 
he had absolutely no use of his left arm since the dislocation that 
could not be relocated into the false joint. He obviously wanted to 
avoid surgery to his right shoulder. 

Rotator Cuff Tear Treatments
Researchers say that despite increasing medical knowledge, treating 
shoulder pain—whether in workers, the aging, athletes, or others—
remains one of the most challenging tasks in medicine. The problem? 
Continued shoulder tearing and degeneration after treatment.

Researchers looked at the long-term risks of rotator cuff tear 
enlargement and symptom progression associated with degenerative 
asymptomatic tears. They collected patients who had tears but no 
symptoms in one shoulder, and pain due to rotator cuff disease in 
the other shoulder. Among the 224 patients in the study, who were 
followed for an average of five years, there were: 

	n	 118 initial full-thickness tears
	n	 56 initial partial-thickness tears
	n	 50 undiagnosed controls

Results: 

	n	 Tear enlargement was seen in 49% of the shoulders within an aver-
age of 2.8 years.

	n	 Of the 244 subjects, 100 (46%) developed new pain.188

failure, the bone becomes compromised, and it is even more difficult 
to place another prosthesis. 

Doctors are looking for shoulder replacement alternatives. One 
study found that surgical repairs of degenerate and torn tissue are 
often prone to failure, and that some biological (biomedical) therapies 
(such as Platelet-Rich Plasma Therapy or Stem Cell Therapy) might 
improve outcomes. In fact, injections of platelet-rich plasma have led 
to reduced pain and improved recovery in other degenerated areas, 
together with the restoration of function.185

Doctors in Germany looked at repairing cartilage defects and soft 
tissue injury in the shoulder before it leads to advanced osteoarthritis. 
They concluded that Stem Cell Therapy for cartilage regeneration was 
a minimally invasive approach for shoulder joint preservation and an 
alternative to shoulder replacement.186

A proper diagnosis of the shoulder pain is essential to determine 
the root cause of the problem and the best method of treatment, 
research suggests: “Clinical decision-making is made more difficult 
because of the variable presentations observed in patients with a doc-
umented full-thickness rotator cuff tear: some have good function and 
no pain, some have good function and pain, some have poor function 
and no pain, and some have both poor function and pain.” 187

ClavicleAcromion

Bursa

Deltoid muscle

Rotator cuff

Humerus

Biceps muscle

Scapula
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for the PRP and were able to conclude that PRP injections are a good 
alternative to cortisone injections, especially in patients with con-
traindication to cortisone.190 Similarly, other research has suggested 
that bone marrow Stem Cell Therapy showed encouraging results in 
pain and motion relief for patients with rotator cuff and shoulder 
osteoarthritis.191

SLAP Lesions (Superior Labral  
Anterior Posterior) 
The surgical treatment of labral (tissue around shoulder joint) SLAP 
tears continues to be challenging for both physicians and patients. Of 
course, it becomes much more challenging to the patient if the surgery 
does not work to the patient’s expectations. A 2016 paper stated that 
tears of the superior labrum involving the biceps anchor are a com-
mon occurrence, especially in athletes, and may highly impair shoul-
der function. If conservative treatment fails, successful arthroscopic 
repair of symptomatic SLAP lesions has been described in the litera-
ture, particularly for young athletes.

According to a study on athletes, “The results of treatment are not as 
predictable as the patient, family, trainer, coach, and doctor would 
like to think.”189

Effectiveness of Rotator Cuff Tear Surgery
There has long been a debate over the effectiveness of rotator cuff 
tear surgery. Numerous medical studies have shown that the re-tear 
rate of a surgically repaired shoulder can be anywhere from 20% to 
90%, depending on the patient’s particular circumstances. Australian 
researchers presenting at the American Academy of Orthopaedic Sur-
geons (AAOS) 2012 Annual Meeting said that the failure rate they 
measured among 500 patients was 57%.

I see many patients in my office who have had a shoulder surgery 
with less than expected results. Worsening complications may include 
infection, increased stiffness, weakness, instability, decreased range of 
motion, and, of course, increased pain.

Now doctors are trying to answer surgical concerns postoperatively 
with growth factors of regenerative medicine, namely Platelet-Rich 
Plasma Therapy (PRP) and Stem Cell Therapy. Recent research notes 
that the goal of rotator cuff surgery is return of strength, mechanical 
stability, and healing of the tendon-to-bone interface. Advances in 
the understanding of rotator cuff biology and biomechanics, as well 
as improvements in surgical techniques, have led to the development 
of new strategies that may allow a tendon-to-bone interface healing 
process rather than the formation of fibrovascular scar tissue. Such 
strategies involve the use of PRP, stem cells, and other growth factors.

Stem Cell Therapy, Platelet-Rich  
Plasma Therapy, and Prolotherapy for  
Rotator Cuff Injury
If surgeons are eager to use PRP and stem cells in wound healing after 
surgery, why not be as eager to try it before the surgery?

Most recently, doctors in Switzerland compared PRP injections to 
cortisone injections in the shoulder. The doctors found good results 
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tion of the labrum might help to reduce the rates of SLAP repair and 
improve outcomes. “I think we need to do a better job of defining 
labral pathology for the patients who truly have symptomatic SLAP 
lesions,” he said.193

Too many times I see patients complaining of continued pain after 
a failed labral repair. Was the “torn” labrum the pain generator? Prob-
ably not, or perhaps the surgery may have caused more damage. Con-
sider what happens when a knife cuts into the body and tools are used 
to “repair” the area. And why is it that I often see patients with pain 
and loss of range of motion that show no pathology on MRI. I am 
pressing you to understand that as doctors we really don’t always know 
exactly what is going on, even after the history, physical, and diagnos-
tic films. That’s why my first law of medicine is to be conservative, 
and do no harm. And with this in mind in light of too many surgeries 
being done, why not regenerate the tissue instead of cutting it out?

Is shoulder surgery the answer for the athlete who wants a quick 
return to their sport? For many athletes and non-athletes, the answer 
is yes, because the alternative recommendations from their orthopedic 
specialist of ice, rest, physical therapy and waiting six months is not 
the option they want. And honestly, even today, most surgeons—even 
those who do PRP and Stem Cells—do not believe alternative ther-
apies work, using them simply as a way to bring patients into the 
office. When the pain persists after an incomplete course of treatment, 
surgery is then recommended. 

Unfortunately, the process of tissue regrowth often takes several 
treatments over several weeks. I always suggest nonsurgical options, 
since, as noted at the start of this book, I personally had a failed shoul-
der surgery that made my shoulder much worse. After surgery, my 
arm filled with fluid, I had a fever, and large blisters developed on my 
arm and shoulder. I liked my surgeon, who was my professor while I 
was doing orthopedic surgery in my training—but at that point I real-
ized that surgery was a mistake in many instances, and I questioned 
whether I still wanted to make it my lifetime work. When I learned 
about regenerative medicine, I injected my own shoulder and the pain 
was gone when I awakened the next morning. My shoulder remained 
pain-free for twelve years until I reinjured it, at which point I repeated 

However, the results for athletes whose sport involves throwing are 
less successful, with a significant proportion of patients who will not 
regain their pre-injury level of performance.

The clinical results of SLAP repairs in middle-aged and older 
patients are mixed, with worse results and higher revision rates com-
pared to younger patients. In this population, tenotomy (surgical 
division of a tendon) or tenodesis (suturing of the end of the biceps 
tendon to the bone) are viable alternatives to SLAP repairs in order 
to improve clinical outcomes.192 In tenodesis, the surgeon moves the 
bicep tendon attachment to a different place on the bone (usually as 
part of a more complex surgery).

SLAP (Labral) Lesions May Actually  
be Rare Injuries
Recently, Dr. Stephen C. Weber presented the findings of his study 
showing that American Board of Orthopaedic Surgery (ABOS) Part 
II candidates (young surgeons) may be performing superior labral tear 
anterior to posterior (SLAP) repairs at greater rates than they should. 
He noted that the increase in surgeries was leading to poor outcomes 
and increased complication rates.

One of the reasons too many surgeries were being performed was 
because MRI suggested a SLAP tear when SLAP tears were not there. 
Dr. Weber noted that magnetic resonance imaging (MRI) scans often 
produce false positives and that SLAP lesions are difficult to diagnose 
clinically. Numerous studies suggest that even experts disagree on how 
to define a type II SLAP tear.

“Furthermore, repairing SLAPs is not a benign process, and caring 
for failed SLAPs can be very difficult,” said Dr. Weber. “Complica-
tions include stiffness, persistent rotator cuff tears next to the portals, 
and damage to the articular cartilage.” He expressed particular con-
cern about the number of older patients receiving SLAP tear repairs 
because of the potential for a significant number of complications and 
poor outcomes.

Dr. Weber suggested that educating young orthopaedists to dis-
tinguish between pathologic SLAP lesions and incidental degenera-
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tendinitis, tendinosis, and bursitis, when none of these are actually 
proven as pain generators.

Stem Cell Therapy, Platelet-Rich Plasma (PRP) Therapy, and Pro-
lotherapy are injection techniques that can accelerate the body’s own 
regenerative actions to repair the worn or injured tissue. 

By isolating the areas that are damaged and injecting these spots 
with various “proliferants”—which may range from hypoertonic dex-
trose (Prolotherapy) to your own blood platelets or stem cells—the 
practitioner is summoning the natural injury-repair mechanism of 
the body to the area that needs healing. Part of the cure is the manu-
factured, controlled inflammation caused by these proliferants. This 
stimulates a new collagen matrix, which makes the tissue stronger and 
thicker and can restore it to its pain-free state. 

In a recent study, doctors found that following Prolotherapy treat-
ments, patients with refractory chronic rotator cuff disease showed 
improvement in the areas of pain, disability, isometric strength, and 
range of motion.197 

Most recently, doctors in Switzerland compared PRP injections to 
cortisone in the shoulder. The doctors found good results for the PRP 
and were able to conclude that PRP injections are a good alternative 
to cortisone injections, especially in patients with contraindication to 
cortisone.198

There are many injuries that result in 100% tearing of the rotator 
cuff tendons in previously healthy shoulders. These often occur in 
sports, car accidents, or situations where the shoulder is exposed to 
sudden extreme force.

Even with complete tendon tear, Stem Cell Therapy, PRP, and 
Prolotherapy, may be the preferred treatment. Occasionally, surgery 
to repair torn tissue might be the only option. Even so, Stem Cell 
Therapy and PRP can accelerate healing after surgery. 

Shoulder Dislocation
The shoulder comprises a complex matrix of bone and soft tissue that 
enables an extreme range of motion. But the price the shoulder pays 
for that range of motion is a greater risk of chronic injury.

the injections, and again healed my own shoulder. It has been pain-
free since then. 

Shoulder Impingement: Surgery Not  
Often the Answer 
Researchers state that surgical interventions for subacromial impinge-
ment syndrome do not reveal one surgical technique to be better than 
another, nor do they show that surgery is superior in any way to con-
servative interventions.194

Further data shows, when young athletes have arthroscopic sta-
bilization surgery, it must be emphasized to the patients and their 
families that the recurrence rate following arthroscopic procedures is 
higher in young people than in the adult population.195

Shoulder impingement surgery may not be the fastest way back 
to health. A patient with problems of the rotator cuff or shoulder 
impingement may think that surgery will be a quick fix. However, 
surgery is an invasive procedure that often requires lengthy recovery 
and physical therapy even if it is successful. Further, even “successful” 
surgery may not relieve the pain, and shoulder weakness can remain. 
Complications can also include nerve damage and increased weakness. 

One study noted that “[m]ost patients experience pain relief and 
functional improvement following arthroscopic rotator cuff repair, but 
some continue to experience symptoms post-operatively. Patients with 
so-called failed rotator cuff syndrome, that is, with continued pain, 
weakness, and limited active range of motion following arthroscopic 
rotator cuff repair, present a diagnostic and therapeutic challenge.”196

The traditional treatment options include another surgery to 
repair the first one, or surgery to transfer a tendon into the area, and 
arthroplasty.

Shoulder Impingement Surgery Alternatives
Although “impingement” refers specifically to pressure on the ten-
dons and bursa in the shoulder, it is a generalized term often used 
to refer to shoulder pain of unknown origin. Other terms used are  
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Following an initial shoulder dislocation, doctors debate whether 
or not to perform surgery to prevent recurrence. If there is an accom-
panying labral or tendon tear, that can be addressed along with tight-
ening of the capsule around the joint. This can lead to a loss of range 
of motion. I have used Stem Cell Therapy with platelets (both are in 
the bone marrow) or just PRP from the blood, both with good results, 
to tighten the shoulder after a failed surgery for chronic dislocations. 

If the patient is under 30 years of age, shoulder surgery is typically 
recommended by surgeons because younger athletes are much more 
prone to repeated dislocations than older athletes.

Until recently, it was common in cases of dislocation to immo-
bilize the shoulder for long periods of time. But studies showed that 
while immobilization helped alleviate the pain of such injuries, it also 
contributed to a general weakening of the ligaments and predomi-
nance of “adhesive capsulitis,” where the arm is frozen (frozen shoul-
der) and can no longer be lifted.

Surgery for shoulder dislocation can be effective for some but, as 
always, surgery should be considered a last option because of issues 
of complications, downtime (immobilization), and—for both the 
“weekend warrior” and the professional athlete—a weakening of the 
shoulder through the removal of or damage to other connective tissue 
in the surgical process.

Some athletes may opt for immediate surgery because of the typ-
ical six-month healing time (if healing occurs at all) required in the 
case of a Bankart lesion (an injury of the anterior [inferior] glenoid 
labrum) without Stem Cell Therapy or PRP. Researchers have pointed 
out that “[r]epairs of degenerate and torn tissue are often prone to fail-
ure due to many intrinsic and extrinsic factors” and that Platelet-Rich 
Plasma Therapy has been shown to reduce pain and improve recovery 
in shoulder tears.199

The key to avoiding shoulder surgery or shoulder separation 
requiring surgery is to strengthen the shoulder girdle. This can be 
accomplished by working the strong shoulder muscle group and by 
treating the weakened shoulder ligaments with injections of regener-
ative medicine. 

The shoulder is held together by soft tissue stabilizers, the liga-
ments that connect bone to bone. Over the course of time, especially 
in sports that involve heavy shoulder-to-shoulder contact (such as 
hockey, lacrosse, football, wrestling, and basketball), the ligaments 
may stretch out and become “lax.” When the ligaments become lax, 
the risk of dislocation and separation becomes greater.

In a study published in the British Journal of Sports Medicine, 
researchers took a look at rugby players with measurable shoulder lax-
ity to gauge the risk of shoulder dislocation. What they found was 
that 50% of the athletes tested were at significant risk.

It is estimated that 95% of shoulder dislocations occur when ath-
letes suffer a blow to the shoulder that forces the shoulder joint “back” 
or downward, or occur when they fall to the ground with their arms 
stretched over their heads.

Chronic Shoulder Dislocation Treatment
Traumatic shoulder dislocation is a frequent injury in the sports pop-
ulation. An acute shoulder dislocation often means a one-time trau-
matic episode, whereas chronic shoulder instability indicates multiple 
recurrent dislocations.

Normal anatomy Anterior dislocation Posterior dislocation

Shoulder Dislocation
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8
Other Conditions

To understand the importance of having strong ligaments to hold 
the shoulder together, the patient needs to understand that the sever-
ity of the shoulder dislocation is measured by the degree of injury to 
the ligaments and the amount of instability of the joint.

Shoulder Separation
The acromioclavicular (AC) and the coracoclavicular (CC) ligaments 
hold the shoulder together at the point where the collarbone (clavicle) 
and the top (acromion) of the shoulder meet. This joint can also be 
traumatically separated. I see this most commonly in bicycling acci-
dents in which the patient has flown over the handlebars and landed 
on the shoulder. 

This is a very small joint that heals well with regenerative medicine. 

	n	 In type I level separation, the AC is partially torn; the CC is not.
	n	 In type II separation, the AC is completely torn; the CC is par-

tially or not torn.
	n	 In type III separation, both ligaments are completely torn.

With this injury one can often see the collarbone sticking up above 
the top of the shoulder. Obviously, the more significant the tearing, 
the longer the athlete is out of their sport.

Untreated shoulder instability can lead to an alteration of an ath-
lete’s game to protect the sore shoulder, or, worse, chronic shoulder 
separation that can keep athletes away from their sport for significant 
amounts of time.

Stem Cell Therapy and PRP use the patient’s own cells to repair 
and rebuild ligaments and the joint itself. 

Elbow 
There is some new and exciting research to share on elbow pain and 
instability.

Tennis elbow (lateral epicondylitis) is a term for elbow tendinitis, 
an inflammation, soreness, or pain on the outside (lateral) part of the 
upper arm near the elbow. The cause is usually common extensor ten-
dinosis or a partial tear in the tendon fibers, which connect muscle to 
the bone. The traditional term 
tendinitis refers to the acute 
(recent) inflammatory stage of 
tendon injury, while the new 
term, tendinosis refers to the 
chronic injury when inflam-
matory cells are no longer 
seen, but the tendon is worn. 

Symptoms include elbow 
pain that gradually worsens 
and can radiate outside of the 
elbow to the forearm and the 
back of the hand.
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PRP and simple dextrose Prolotherapy can be effective and excellent 
treatments for tennis elbow.203

In addition, research published in the Journal of Hand and Micro-
surgery examined the effectiveness of PRP injections. It was found that 
PRP injections have an important and effective role in the treatment 
of elbow instability.204

In the journal BioMed Research International, doctors reviewing 
the medical literature found that the first studies on Stem Cell Ther-
apy showed promising results for elbow pain. 

That same research showed that patients who had received a series 
of three separate Prolotherapy injections over a period of 8 weeks had 
significantly improved pain scores and isometric strength at 16 weeks 
compared to a placebo.205

In several failed cases I have seen, surgical removal of the extensor 
tenson from the bone was performed, and resutured to the bone. I 
honestly am not sure why this procedure is ever done. These patients 
present to me with a prominant scar. In all cases to date, regenerative 
medicine completed the cure. 

Neck and Cervical Spine
I regularly see patients who have been told by another doctor that 
they need surgery for neck instability, or who have already had a failed 
cervical spine surgery. 

Why do so many patients undergo neck surgery? One reason is 
their fear that symptoms may progress. Another is that they are some-
times told they may be risking paralysis without it. Most commonly, 
though, it is because the doctor does not know how to heal neck pain 
due to ligament injury.

Is “Unstable” Spondylolisthesis Really Unstable?

For many patients with “unstable” cervical degenerative spondylo-
listhesis, observation may be a better choice than surgery, accord-
ing to the researchers who conducted a study described below.  

Although termed “tennis elbow,” anyone can experience this 
painful condition that results from overuse of the tendon, such as in 
keyboarding. 

Patients with tennis elbow may not respond to the conventional 
treatments of “wait, rest, and medicate for pain relief.” For many 
patients, this slow track to healing is not on their schedule. Most 
patients prefer getting on with their lives by fast-forwarding the heal-
ing process.

PRP for Tennis Elbow

Platelet-Rich Plasma Therapy extracts the healing platelets from the 
patient’s blood and then re-injects the platelet-rich plasma into the 
injured elbow tendon. I find that injecting the joint at the same time 
also speeds healing. 

In a comparison of PRP and cortisone injections, doctors found 
PRP to be a superior treatment option over the long term.200

In another comparison study, doctors examined treatment with 
autologous blood injections verses painkillers, cortisone, and PRP. Of 

these three options, PRP injections 
were found to improve pain with 
a lower risk of complications.201

Recent research in the Amer-
ican Journal of Sports Medicine 
documented the positive effects 
of PRP on tennis elbow. Patients 
treated with PRP had significantly 
less pain and greater function, 
exceeding the effect of corticoste-
roid injection, even after a follow- 
up of two years.202

Research in the British Journal 
of Sports Medicine states that cor-
tisone should never be used, and 
that injection therapies such as 
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colleagues write: “This begs the question, 
if an ‘unstable’ spine does fine without 
treatment, is it really unstable?

Our results suggest that the majority 
of these patients may be stable and do not 
develop progression of disease or cata-
strophic neurologic deficits.”

The researchers acknowledge some 
important limitations of their study—
particularly the small number of patients 
and relatively short follow-up period. 
However, the results suggest that for 
many patients, cervical spondylolisthesis 
is a nonprogressive condition that does 
not necessarily require surgical treatment. 
The authors conclude, “In the absence of 
neurologic symptoms, we recommend 
observation of patients with degenerative 
spondylolistheses of the cervical spine.”206

Doctors suggest in the medical journal Spine: “With many sur-
geons expanding their indications for cervical spine surgery, the num-
ber of patients being treated operatively has increased. Unfortunately, 
the number of patients requiring revision procedures is also increas-
ing, but very little literature exists reviewing changes in the indica-
tions or operative planning for revision reconstruction.”207

Compounding this is the ever-present rush to surgery spurred on 
by MRI: “Physicians should be aware of inconsistencies inherent in 
the interpretation of cervical MRI findings and should be aware that 
some findings demonstrate lower agreement than others.”208

Neck pain is one of the problems we commonly see in my office. 
There are a number of ways to incur a neck injury, which damages 
the tendons and ligaments around the joints of the neck. Alternative 
symptoms associated with this type of damage can include headaches, 
jaw pain, ear pain, vertigo, loss of voice or hoarseness, and even irri-
table bowel syndrome. Some of the symptoms can often be alleviated 
with Stem Cell Therapy, PRP, or Prolotherapy.

Degenerative spondylolisthesis refers to a slipped vertebrae caused by 
vertebral fracture or attenuation of the pars inarticularis, a part of the 
vertebra. Because spondylolisthesis is commonly thought to result 
in instability of the cervical spine, spinal fusion surgery (arthrode-
sis) is sometimes considered the appropriate treatment. The authors 
of this study wrote: “Our results suggest that the majority of these 
patients may be stable and do not develop progression of disease or 
catastrophic neurologic deficits.” 

The researchers analyzed the natural history of cervical degenera-
tive spondylolisthesis in 27 patients. 

The 16 men and 11 women in the study underwent cervical spine 
radiographs (x-rays) on two occasions at least two years apart. The 
patients’ average age at the time of the initial radiograph was 59 years; 
average time to the follow-up radiographs was 39 months. Measure-
ments on the paired radiographs were carefully compared to deter-
mine whether and how much the cervical slippage increased over time.

Initial x-rays showed instability (at least two millimeters of dis-
placement between vertebrae) in several patients. However, during 
follow-up, none of the patients showed further progression, defined 
as additional displacement of two millimeters or more. The average 
progression was only about one-half millimeter.

Twenty-one patients had backward displacement (retrolisthesis) of 
the cervical vertebrae, while six had forward displacement (anterolis-
thesis). The patients with retrolisthesis had somewhat greater slippage 
during follow-up; however, none had a dislocation or suffered neuro-
logical damage.

No Progression of Slippage or Symptoms

Of 16 patients who had symptoms such as neck pain or sensory abnor-
malities at the initial visit, most were successfully managed without 
surgery. Of the 11 patients who were initially symptom-free, none 
developed symptoms during follow-up.

The study is one of the few to look at the natural history of the 
results and suggests that at medium-term follow-up, the condi-
tions appear to be “relatively stable” in most patients. Dr. Park and  
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cauterization. All of these treatments are invasive and somewhat risky, 
and their use as the chosen treatment for TMJ may ignore or even 
cause negative consequences.

New evidence is emerging that Platelet-Rich Plasma (PRP) Ther-
apy might be of assistance in the treatment of degenerative conditions 
of the joints. 

In the first study done on this, doctors in Egypt studied 50 patients 
with TMJ-osteoarthritis. They found that PRP performed better than 
hyaluronic acid injections during long-term follow-up in terms of 
pain reduction and increased interincisal distance (i.e., the ability to 
open the mouth widely).213

Doctors in Turkey concluded that patients suffering from TMJ 
disc dislocation benefited more from PRP injections than from sur-
gery to manipulate the jaw back into place. Clearly, PRP stabilized the 
joint and reduced chronic instability.214

Doctors in Poland found that platelet-rich plasma injections into 
the temporomandibular joints have a positive impact on the reduc-
tion of the intensity of pain experienced by patients being treated for 
temporomandibular joint dysfunction.215

The above research does not surprise Prolotherapy practitioners, 
who have used regenerative medicine for years as a way to rebuild the 
soft tissue and the TMJ. This was confirmed in research: “Prolother-
apy with 10% dextrose appears promising for the treatment of symp-
tomatic TMJ hypermobility, as evidenced by the therapeutic benefits, 
simplicity, safety, patients’ acceptance of the injection technique, and 
lack of significant side effects.” 216 Even more effective than dextrose 
injections are PRP and stem cell therapy. 

Tendons 
Tendons are the small, strong, thick bands of connective tissue that 
connect muscles to bone.

I frequently see patients who have had an MRI of a tendon tear or 
chronic tendinopathy. “Tendinopathy” is a relatively recent term that 
is used to describe the pathology of a tendon that causes pain. The 

One study noted successful Prolotherapy injections in traumatic 
cervical instability, and suggested that this type of treatment should be 
explored as a viable option to cervical fusion surgery.209

Whiplash

Hyperextension neck injuries, more commonly referred to as whip-
lash, are a complex problem for patients. In one study, doctors found 
that individuals with whiplash-associated disorders reported more 
additional causes of pain, more painful locations, and higher pain 
intensity than individuals with chronic neck pain from other causes.210

Patients with whiplash-related disorders also have a greater fear of 
movement, and doctors are calling for revising standardized tests to 
determine the extent of the patients’ problems.211

Further, doctors are seeking reasons why some people recover 
within months and others report symptoms for extended periods. 
They find a strong and plausible association, as does the study above, 
between severe disability, clinical levels of pain, catastrophizing, and 
low mental health.212

Temporomandibular Joint Pain (TMJ)
The temporomandibular joint (TMJ) is located where the jawbone 
meets the cranium (the part of the skull that holds the brain). The 
condition known as temporomandibular joint syndrome develops 
from a combination of interrelated factors, usually starting with poor 
head posture, that contribute to the stretching and weakening of the 
cervical ligaments and lateral TMJ ligaments. As a result, the lower 
jaw can slip forward, aggravating the situation further by putting 
additional stress on the ligaments and the joints.

One characteristic of TMJ is the loud popping or clicking of bones 
rubbing together in the loosened joint, accompanied by pain and 
stiffness as the muscles tighten, compensating for the ligament laxity.

Conventional treatments include TMJ arthroscopy and various 
types of surgery, TMJ implants, injections of botulinum toxins, and 
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tendinopathy showed a statistically significant improvement. In 
addition, these improvements can also be considered clinically 
meaningful.”220

Shoulder Tendons

Doctors in Switzerland recently compared PRP injections with corti-
sone injections in the shoulder. They found good results for PRP and 
were able to conclude that PRP injections are a valuable alternative to 
cortisone injections, especially in patients with contraindications to 
cortisone.221 Other recent research suggested that bone marrow Stem 
Cell Therapy produced encouraging results in pain and motion relief 
for patients with rotator cuff and shoulder osteoarthritis.222

Tendinopathies

Doctors have looked at the increasing popularity of Platelet-Rich 
Plasma Therapy for soft tissue injuries such as ligament, muscle, ten-
don tears and tendinopathies.

In Achilles tendinopathy and plantar fasciitis, PRP is an effec-
tive and safe alternative for the management of patients with a poor 
response to conventional nonsurgical treatment.223 

A second study confirmed the findings: “Non-insertional Achilles 
tendinopathy commonly impedes the functioning of active persons. 
Treatment methods vary, as do their results. [In this study] PRP was 
injected into the affected Achilles tendon of 14 prospectively selected 
patients [15 Achilles tendons].  .  .  . During follow-up, a significant 
improvement was observed in the clinical and imaging results.” 224 
A third study from September 2015 evaluated the positive long-term 
clinical outcomes in patients affected by mid-portion Chronic Recalci-
trant Achilles Tendinopathies who received a single PRP treatment.225

In tendinosis and tendinitis, tears to the Achilles tendon may be 
caused by two different conditions. Tendinosis shows no inflamma-
tion, and no healing. It represents wearing of the tendon that may 
have had previous inflammation. Tendinitis shows inflammation, as 

condition has classical symptoms of tenderness on palpation, as well 
as pain when exercising or with movement. Tendinopathy is divided 
into two broad categories:

Tendinitis is typically the result of a new injury, and is present 
during the early phase when the injury is causing inflammation— 
a sign that the body is trying to heal the tendon.

Tendinosis occurs at a later stage, when the tendon shows wear but 
no inflammation. The absence of inflammation is often due to the use 
of anti-inflammatory medications, which block the regeneration of 
collagen, the major constituent of the tendon. Yes, inflammation is 
needed for healing. 

Most tendon injuries we see are from athletes and those who do 
fitness and weight training. But even an inactive person can twist an 
ankle or move any joint improperly, stretching and straining a ten-
don. The place where a tendon, ligament, or muscle attaches to bone 
is called the enthesis, and if the strain (tendon or muscle injury) or 
sprain (ligament injury) occurs at that junction with the bone, it is 
called an enthesopathy. Regenerative medicine is the best way I know 
to heal that. 

Anti-inflammatory drugs and cortisone injections are effective at 
reducing pain and inflammation, but do not have a healing effect. In 
fact, their use can result in a nonhealing tendon or ligament. Further, 
they may lead to complete rupture, which may require surgical repair. 

In the latest research, doctors who have conducted animal studies 
have suggested that bone-marrow derived stem cells accelerate tendon 
healing.217 In published research, inverstigators announced: “Tendon 
injuries represent, even today, a challenge, as repair may be exceed-
ingly slow and incomplete. Regenerative medicine and stem cell tech-
nology have shown to be of great promise.”218

Most recently, studies have indicated the potential effectiveness 
of bone marrow (stem cells and platelets) and its positive effects on 
Achilles tendon healing, particularly during the early phases.219

Patellar tendinopathy is a condition that has been shown to respond 
very favorably to the regenerative technique of PRP. Researchers in 
the Netherlands report: “After PRP treatment, patients with patellar  
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9
The Impact of Diet  
and Pain Medication

the body is still trying to heal the tendon. In an attempt to stabilize 
the tendon, the body may deposit calcium (a condition known as 
calcific tendinitis, or tendinosis).

If we can create sufficient inflammation in the areas of the tendon 
that are damaged or worn, the tendon can often be healed, as men-
tioned in the research above. PRP, Stem Cell Therapy, and Prolother-
apy create this often needed inflammation. 

Fat Accumulation and Obesity Destroy Joints
“(Doctors) should take possible weight reduction into account for 
the treatment of knee osteoarthritis whenever a patient is significantly 
overweight.” 226 

British Medical Journal 

Researchers warn that a high-fat, high-sucrose (HFS) diet creates obe-
sity and leads to osteoarthritis.227

Is it simply extra weight causing problems for the weight-bearing 
joints like knees, hips, and ankles? Or is it chronic inflammation? A 
combined team of European researchers examined not only the well-
known relationship between being overweight and the weight load 
burden on osteoarthritic symptoms and severity, but also the possibil-
ity that accumulation of belly fat causes osteoarthritis in non-weight 
bearing joints through inflammation. Several studies suggest that over-
weight people are more inclined to develop osteoarthritis than people 
of normal weight. 
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muscles for protein needs, which decrease muscle size and strength. 
Weight loss through exercise does not decrease our muscle mass.230

The Effects of Pain Medication and Diet  
on Testosterone and Joint Pain
I see a number of patients who have advancing osteoarthritis but who 
are too young for joint replacement. Basically, they are being man-
aged for joint pain until they are old enough for joint replacement. At 
the same time, they are losing hormones, gaining weight, and losing 
mobility. Typically, they have lower levels of activity, chronic pain, are 
becoming obese, and are on pain medications. They are, clearly, in a 
poor healing milieu.

An Australian research paper confirmed that low testosterone is 
associated with an increased risk of both knee and hip replacement in 
overweight and obese men. The findings suggest that low circulating 
sex steroids may play a role in the pathogenesis of osteoarthritis in 
men.231

In another study, doctors found that restoring testosterone levels 
helped aging men with their joint problems, physical activity, and 
quality of life.232

A recent study suggests that after only 30 days, patients on opioid 
(narcotic) medication for pain management have reduced levels of 
testosterone.233

Research has shown that opioids have a number of adverse 
effects, including hormonal imbalances. These imbalances have been 
reported to primarily involve testosterone and affect both males and 
females to the point of interfering with successful treatment of pain 
management.234

There is a growing body of evidence making clear that the long-
term treatment of chronic pain with opioid painkiller medications 
puts patients at great risk for hormonal abnormalities, including low-
ered testosterone in both male and female patients. Lowered testoster-
one prevents healing and also creates other health concerns.

Researchers suggest a possible link between osteoarthritis and obe-
sity due to inflammatory systemic effects, which would explain the 
presence of symptomatic hand osteoarthritis. Even though the hand is 
not a weight-bearing joint, the researchers suggest that inflammation 
from fat accumulation attacks joints of any type.

The researchers observed that the onset of osteoarthritis and its 
symptoms may be prevented more by the loss of body fat than by 
weight loss.228

This observation may be borne out by research suggesting that 
adding calories from proteins to one’s diet, which will lead to a shift 
from fat to muscle in the body, can alleviate osteoarthritis symptoms.

Research published in the Journal of the American Medical Asso-
ciation looked at three groups of test subjects who were divided into 
“low” protein, “middle” protein, and “high” protein diets. All the par-
ticipants were given 1,000 more calories than they burned each day, 
with the intention of measuring the weight gain. 

Here are the highlights of that study:

	1.	 In the low-protein diet test subjects, 90 percent of the extra 
calories turned into body fat with a decrease of 1.5 pounds of 
muscle.

	2.	 In the middle and higher-protein diet group, only 50 per-
cent of the extra calories turned into body fat. The remainder 
helped account for adding almost 7 pounds of lean body mass 
(muscle).

In other words, 

	n	 less protein, more accumulated fat 
	n	 more protein, less accumulated fat, and more muscle

Further, participants on the higher-protein diets burned more calories 
at rest than those on the low-protein diets.229

It is about exercise, too. We don’t want to lose muscle as we age. 
When we diet based on caloric restriction alone, our bodies use our 
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immune system damage, but also induce immune system regenera-
tion, shifting stem cells from a dormant state to a state of self-re-
newal. Such findings have significant implications for healthier aging, 
as the decline in immune system function with aging contributes to 
increased susceptibility to disease. Calorie restriction with adequate 
nutrition is the only nongenetic intervention, and the most consistent non-
pharmacological one, that both extends the lifespan and reduces inflam-
mation.242, 243

Arthritis is related to inflammation in the joint tissue. Reducing 
inflammation through proper food choices and diet is something I 
recommend to all my patients. Then why do I use the inflammation 
of regenerative medicine to heal the body? Consider the following 
precepts:

	1.	 Musculoskeletal pain and arthritis is often caused by chronic 
inflammation that is uncontrolled. 

	2.	 Regenerative medicine causes a controlled, short burst of 
inflammation, which is needed to initiate the growth of new 
tissue. 

	3.	 The short burst of inflammation brings new healing cells to the 
injured or worn tissue, stimulating new tissue growth which 
stops the chronic inflammation. 

Foods that may aggravate arthritis and should be minimized in the 
diet:

	n	 Foods high in saturated fat (e.g., dairy, red meat, and baked goods)
	n	 Coffee (because of the high acid content)
	n	 Sugary foods
	n	 Refined grains (e.g., refined pasta, white rice, and white breads)
	n	 Refined or processed foods (if it’s in a box or a can, it’s processed)
	n	 Alcohol

Foods that help lower inflammation in the body and should be main-
stays of the diet:

Testosterone is an important hormone in both women and men. 
Adequate levels of the hormone are required for cellular growth and 
repair, maintenance of muscle mass and bone, and healing.

New evidence demonstrates that opioids affect testosterone levels 
differently in men and women, and that severity of symptoms must 
be carefully weighed as symptoms manifest themselves differently.235

A man’s joint pain may be much more severe than a woman’s, 
despite similar problems.

Further, for some men with opioid-induced testosterone defi-
ciency, testosterone supplementation will improve pain symptoms.236

Patients on a high-fat and high-carbohydrate (fructose) diet often 
find themselves in a nearly inescapable loop of obesity and lack of 
physical exercise, which contributes to low testosterone which con-
tributes to obesity and joint pain.237

Fasting and Calorie Restriction for Healing
One of the most fascinating subjects in health is caloric restriction 
and fasting, since both have been shown to promote healing, health, 
and longevity.

Short-term caloric restriction suppressed oxidative stress and 
improved cardiac function.238

Caloric restriction increases the level of the hormone DHEA 
(short for dehydroepiandrosterone) in muscle and blood, suggest-
ing that DHEA might partially mediate anti-aging, anti-obesity, and 
health-promoting effects.239

Caloric restriction has been found to reverse the impairment 
caused by a high-fat diet with very high energy efficiency in a short 
period.240

In the context of joint repair, caloric restriction becomes especially 
intriguing.

Caloric restriction may be beneficial for wound healing efficiency 
in aging individuals.241

In 1985, doctors at the University of Southern California released 
research showing that fasting triggered stem cell-based regeneration. 
They found that cycles of prolonged fasting not only protect against 
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PRP Vampire Facelift

	n	 Vegetables and certain fruits (create an alkaline environment)
	n	 Whole grains, such as brown rice and bulgur wheat
	n	 Sources of omega-3 fatty acids, such as fatty fish (e.g. salmon and 

mackerel), fish oil supplements, and walnuts
	n	 Lean protein sources (e.g., chicken, turkey, or beans)
	n	 Green tea

The same PRP healing elements that 
we have written about throughout this 
book have been successfully applied 
to cosmetic medicine. The utilization 
of Platelets and other growth factors 
found in your blood, trigger new col-
lagen production. This results is tauter, 
smoother and more youthful skin. 
When combined with dermal fillers; 
shape, color, texture and volume are 
all restored with the outcome lasting 
approximately 18 months.

In this brief chapter we will dis-
cuss how Platelet Rich Plasma, or “The 
Vampire Facelift,” can produce a more 
natural and youthful facial appearance 
than traditional surgical facelifts. 

Although there can be a place for a surgical facelift, such proce-
dures are not necessarily a panacea or cure-all to the concerns of the 
aging face. Cosmetic surgery when needed can remove excess skin and 
make the person appear younger. However, a surgical facelift can actu-
ally contribute to a face collapse as the skin stretches tighter against 
the bone making the person look skeletonized.

Michelle Darrow, RN, NP
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	4.	 Fibroblast Growth Factor (FGF)—Promotes angiogenesis, 
granulation, and epithelialization via endothelial cell, fibro-
blast, and keratinocyte migration, respectively.

	5.	 Platelet-Derived Growth Factor (PDGF)—Attracts macro-
phages and fibroblasts to zone of injury. Promotes collagen and 
proteoglycan synthesis.

	6.	 Interleukins, Macrophages, keratinocytes, endothelial cells, 
lymphocytes, fibroblasts, osteoblasts, basophils, mast cells—
Activates fibroblast differentiation. Induces collagen and pro-
teoglycan synthesis.

	7.	 Colony Stimulating Factors—Stimulates granulocyte and mac-
rophage proliferation.

	8.	 Keratinocyte Growth Factor—Fibroblasts stimulate keratino-
cyte migration, differentiation, and proliferation.

In 2002, Doctors at Yale University discussed the use of PRP follow-
ing plastic surgery: 

	n	 The response of living tissue to injury is a central component in 
the planning of all surgical procedures. 

	n	 The wound-healing process is typically divided into three phases 
(inflammatory, proliferative, and remodeling) and it is a com-
plex process where many components interact to restore a wound 
defect. 

	n	 Platelets and their released growth factors are pivotal in the modu-
lation of this entire process. 

	n	 Although several techniques may be used to achieve repair after 
initial injury, few initiate and actually accelerate tissue regener-
ation. Both platelet gel and fibrin glue (body glue) are effective 
hemostatic agents. 

	n	 Platelet gels, unlike fibrin glue, have a high concentration of plate-
lets that release the bioactive proteins and growth factors necessary 
to initiate and accelerate tissue repair and regeneration. 

	n	 In particular, two growth factors that play a major role in platelet 
gels are platelet-derived growth factor and transforming growth 

What Is Vampire Face Lift?

The Vampire Facelift provides non-surgical solutions to the challenges 
of maintaining a youthful appearance in aging faces. The procedure 
addresses:

	n	 Facial wrinkles.
	n	 Facial volume correction such as the thinning of the dermis (vol-

ume loss) seen with weight loss.
	n	 Improve texture of the skin and rejuvenate the complexion by 

using the combination of Platelet Rich Plasma therapy (PRP) and 
dermal fillers. 

	n	 Changes in skin color. As we age we develop dull, greying skin 
because of reduced blood circulation in the face. The Vampire 
Facelift helps restore healthy natural looking glowing skin.

	n	 The loss of skin elasticity. 
	n	 The slow collapse of the facial structure and subsequent droopiness 

in the shape of the face.

The PRP used in the Vampire Facelift® is the same as that used for years 
at the Darrow Stem Cell Institute to effectively speed joint, tendon 
and tissue repair. Our extensive experience using PRP to stimulate tis-
sue repair and regeneration combined with our vast experience inject-
ing fillers makes the Vampire Facelift® a cinch, with impressive results!

Growth Factor Production Known Effects

	1.	 Epidermal Growth Factor (EGF)—Stimulates fibroblasts to 
secrete collagenase to degrade the matrix during the remodeling 
phase. Stimulates keratinocyte and fibroblast proliferation.

	2.	 Transforming Growth Factor—Promotes angiogenesis, up- 
regulates collagen production and inhibits degradation, pro-
motes chemo attraction of inflammatory cells.

	3.	 Vascular Endothelial Growth Factor (VEGF)—Endothelial 
cells promote angiogenesis during tissue hypoxia.
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	n	 Eleven of 14 patients showed clinical improvement in at least one 
facial area. The peri-orbital (around the eyes) region showed a sta-
tistically significant improvement. 

	n	 There was a decrease in the depth and number of textural irregu-
larities or fine lines. 

	n	 Biopsies revealed new collagen formation and thickening of the 
epidermis by 27%. 

	n	 Eight of 14 patients felt their wrinkles were improved, while 12 of 
14 felt their skin texture was improved.

The application of a mixture of topical growth factors may stimulate 
the repair of facial photodamage resulting in new collagen formation, 
epidermal thickening and the clinical appearance of smoother skin 
with less visible wrinkling.246

Skin needling

In this study, doctors from Turkey evaluated the efficacy and safety of 
intradermal injection of PRP in human facial rejuvenation.

Twenty women ranging in age from 40 to 49 years were enrolled 
in the study. PRP increases dermal collagen levels not only by growth 
factors, but also by skin needling. PRP application could be consid-
ered as an effective (even a single application) and safety procedure for 
facial skin rejuvenation.247

A paper from China notes that needling can change the aging state 
of skin possibly by strengthening the activity of fibroblasts in the skin 
and by increasing the content of soluble collagen.248

Circulation

In a 2012 paper from the New York Eye and Ear Infirmary’s depart-
ment of plastic surgery. Doctors wrote how platelets created collagen, 
created a fat layer, and created circulation in skin. In this study:

Patients were injected with a Platelet-rich fibrin matrix in the deep 
dermis and immediate subdermis of the upper arms.

factor beta, which significantly increases and stimulates the depo-
sition of extracellular matrix (the “soup” that cartilage grows from).

	n	 Platelet gels have global applications in surgery and are especially 
useful for the soft tissue and bony reconstructions encountered in 
facial plastic and reconstructive surgery. In these applications, their 
use has been associated with a decrease in operative time, necessity 
for drains and pressure dressings, and incidence of complications.244

This study followed similar research from doctors at Florida Atlan-
tic University who tested “PRP” gel and fibrin glue to evaluate their 
effectiveness in stopping capillary bleeding in the surgical flaps of 
patients undergoing cosmetic surgery. 

The types of surgical procedures included face lifts, breast augmen-
tations, breast reductions, and neck lifts. 

Capillary bed bleeding was present in all tested cases and effec-
tively sealed within 3 minutes following the application of platelet gel 
and fibrin glue.245 Clearly, PRP is a healer and has a place in cosmetic 
procedures.

Reversing Sun Damage

In 2003, doctors at Scripps-XIMED Medical Center began looking 
at growth factors in the repair of sun damaged skin. This is what they 
wrote:

	n	 Though surgical procedures may be very effective, the associated 
healing time and potential risks have spurred the development of 
non-surgical treatments. 

	n	 There has also been an increasing depth of knowledge regarding 
wound healing and its control by growth factors as well as its mod-
ulation by the topical application of growth factors. 

The objective of this study was to determine if the twice daily appli-
cation of a combination of multiple growth factors (such as those 
found in PRP) to photodamaged facial skin results in any evidence of 
improvement after 60 days.
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used as a temporary skin substitute in aiding healing of acute and 
chronic open wounds of the foot and ankle.252

A 2016 study in the Journal of Cosmetic Dermatology recorded:

	n	 A series of 94 female patients with varying degrees of facial aging 
signs were treated with PRP and hyaluronic acid.

	n	 Average age was 53, youngest being 48, oldest 63. Average number 
of injections were about 3 and one-half.

Patients were asked to rate their personal satisfaction with their skin 
texture, pigmentation, and sagging. In addition, the overall results 
were rated by three independent physicians and the patients them-
selves. The outcomes were peer-reviewed, and correlations between 
the degree of the aesthetic scores and the number of injections were 
explored.

	n	 There was a statistically significant difference in general appear-
ance, skin firmness-sagging and skin texture according to the 
patients’ before and after applications of PRP. 

	n	 A statistically significant correlation was found between the num-
ber of injections and overall satisfaction.253

PRP Therapy Used as Stand-Alone Skin Rejuvenation

Patients who don’t want or need fillers can benefit from PRP to 
improve fine lines and improve the way their skin looks and feels. 
Think of PRP treatment as a NATURAL alternative to fillers. Your 
body is creating the corrections desired.

Areas ideal for stand-alone PRP therapy include:

	n	 Full Face (when no filler needed)
	n	 Neck (especially horizontal necklace lines)
	n	 Crow’s Feet
	n	 Under the eye Fine Wrinkles
	n	 Acne Scars

	n	 Findings from examination supported the clinical observation of 
soft-tissue augmentation. 

	n	 As early as 7 days after treatment, activated fibroblasts (healing 
cells) and new collagen deposition were noted and continued to 
be evident throughout the 10 week course of the study. 

	n	 Development of new blood vessels was noted by 19 days; also at 
this time, intradermal collections of adipocytes and stimulation of 
subdermal adipocytes were noted (fat layers of skin).249

Neck revitalization

In 2010, doctors in Italy wrote in the Journal of Drugs and Derma-
tology that “Face and neck revitalization with PRP is a promising 
easy-to-perform technique in face and neck rejuvenation and scar 
attenuation.” 250

Sagging Skin

In 2014, doctors in Turkey wrote that in their patient studies, there 
was statistically significant difference regarding the general appear-
ance, skin firmness-sagging and wrinkle state of the patients before 
and after three PRP applications.251

PRP Therapy Combined with Fillers (aka as Vampire Facelift®)

The original Vampire Facelift® is achievable combining the use of fill-
ers with PRP serum. The fillers provide an instant fill or volume cor-
rection and the PRP immediately initiates a skin regeneration process. 
Patients can see and feel the effects immediately as their skin becomes 
smoother and firmer. The filler products we use in conjunction with 
the PRP serum are Restylane or Juvederm Ultra Plus. Both are hyal-
uronic acids. The use of PRP with fillers prolongs the effective filler 
correction for three to six months longer than when fillers are used 
alone.

Doctors at the University of Rome achieved positive results when 
PRP platelet rich plasma in combination with hyaluronic acid was 
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the skin. The goal is to stimulate the production of collagen and elas-
tin, and the creation of new cells. Your skin will glow and immediately 
feel smoother and softer, with progressive improvements continuing 
for several months.

Benefits include:

	n	 Soften fine lines and wrinkles;
	n	 Look refreshed and younger, with a more youthful skin texture, 

color and tone.

In a review study, doctors at Weill Cornell Medical College say that 
the vast majority of studies examined show a significant and measur-
able effect on cellular changes, wound healing, and facial esthetic out-
comes with use of platelet preparations, both topical and injectable.254

In a study from Egypt, doctors took Forty-five patients with atro-
phic acne scars and randomly assigned to 3 equal groups: 

	n	 Group A received intradermal injection of PRP, 
	n	 Group B received chemical reconstruction of skin scars,
	n	 and Group C was treated by combined skin needling and PRP. 

Each patient underwent 3 sessions at 2-week intervals.

The 3 groups showed statistically highly significant improvement in 
the degree of acne scars after treatment No major adverse effects were 
observed in the studied groups.

This is the first study to use intradermal injection of PRP alone for 
the treatment of atrophic acne scars. The 3 modalities showed a prom-
ising efficacy and safety in the treatment of atrophic acne scars.255

PRP Therapy Facial (aka the Vampire Facial®)

Platelet Rich Plasma (PRP) which contains growth factors is obtained 
by drawing your blood. Your blood is then spun in a high speed 

centrifuge to separate the 
plasma from the red blood 
cells. Your face is then rolled 
with a derma roller. A derma 
roller is a cylindrical shaped 
drum that is studded with 
tiny fine “micro needles”. 
Gently pricking your skin 
with the derma roller stim-
ulates the creation of new 
skin cells and regeneration 
of damaged cells. Your own 
PRP is then massaged into Michelle Darrow, RN, NP
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PRP Hair Growth

“PRP injection for androgenic alopecia is a simple, cost-effective 
and feasible treatment option for hair loss and can be regarded as a 
valuable adjuvant treatment modality for androgenic alopecia.” 256

Journal of Cutaneous and Aesthetic Surgery

Throughout this book we have documented the medical research and 
our own clinical experiences in utilizing Platelet Rich Plasma Therapy 
to regenerate damaged joints. In this section we will discuss the role 

of PRP for hair growth.

How PRP Stimulates Hair Growth

Platelet-rich plasma therapy stimulates hair 
growth through the promotion of vascu-
larization and angiogenesis (the creation of 
new blood vessels that brings new blood cir-
culation to the scalp), as well as encourages 
hair follicles to enter and extend the dura-
tion of the anagen phase (the most active 
growth portion of the hair growth cycle).257

Platelet rich plasma is concentrated blood 
plasma. In it is among the best weapons the 
immune system has to repair and regener-
ative tissue. These include platelet derived 

growth factor (PDGF), vascular endothelial growth factor (VEGF), 
transforming growth factor (TGF) and other bioactive proteins that 
aid in injury repair. 

According to the National Institutes of Health:

Androgenetic alopecia is a common form of hair loss in both 
men and women. In men, this condition is also known as 
male-pattern baldness. Hair is lost in a well-defined pattern, 
beginning above both temples. Over time, the hairline recedes 
to form a characteristic “M” shape. 

Hair also thins at the crown (near the top of the head), 
often progressing to partial or complete baldness. 

The pattern of hair loss in women differs from male- 
pattern baldness. In women, the hair becomes thinner all over 
the head, and the hairline does not recede. Androgenetic alo-
pecia in women rarely leads to total baldness.

In examining the benefits of PRP for hair growth, doctors at univer-
sity medical centers in Greece published their review of PRP’s effect 
on androgenetic alopecia and alopecia areata.

At the beginning of their paper, the Greek doctors answered a 
common question: why another hair loss treatment when there are so 
many to choose from?

Here is their answer: Despite available therapeutic options, the 
search for new, more effective hair restoration treatment is constant. 
Platelet-rich plasma could be the more effective treatment.

Growth factors in platelets’ granules of PRP bind in the bulge area 
of hair follicle, promoting hair growth making PRP a potential useful 
therapeutic tool for alopecias, without major adverse effects.258

Doctors at the Santosh Medical College in India documented 
similar findings, in their study in the Asian Journal of Transfusion Sci-
ence, the doctors conducted a study of 10 patients with hair loss. In 
the introduction of the study the doctors acknowledged that PRP 
has shown remarkable beneficial effects without any major adverse 
reactions in the treatment of androgenic alopecia, as did the Greek 
doctors.
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and feasible treatment option for hair loss.” Here is what they based 
their opinion on:

The doctors looked at patients suffering from androgenic 
alopecia and on topical minoxidil and finasteride for at least  
6 months without much improvement. These patients were 
considered for PRP therapy which consisted of four treatments.

After the 4th PRP treatment, a significant reduction in hair 
loss was observed between first and fourth injection as noticed 
by patients.

The study concludes: Treatment options for androgenic alopecia are 
very limited and include topical minoxidil and oral finasteride (FDA 
approved) either alone or in combination. However, there are several 
reported side effects such as headache and increase in other body hairs 
for minoxidil whereas loss of libido has been reported with oral finas-
teride. PRP injection for androgenic alopecia is a simple, cost-effective 
and feasible treatment option for hair.263

Here is what the Indian doctors found: 

The growth factors in autologous (your blood) PRP induces the 
proliferation of dermal papilla cells (Hair follicles). Ten patients 
were given PRP injections prepared from their own blood on 
the affected area of alopecia over a period of 3 months at inter-
vals of 2–3 weeks and results were assessed. Three months after 
the treatment, the patients presented clinical improvement in 
the hair counts, hair thickness, hair root strength, and over-
all alopecia. They concluded that PRP appears to be a cheap, 
effective, and promising therapy for androgenic alopecia with 
no major adverse effects.259 

In another study from Greek researchers, 20 patients, 18 males and  
2 females, with androgenetic alopecia had three PRP treatment ses-
sions performed every 21 days and a booster session at 6 months fol-
lowing the onset of therapy. At 6 months and at 1 year, hair volume 
was significantly increased.260

PRP vs. Minoxidil, Finasteride and Placebo

Doctors at university medical centers in Egypt compared topical 
minoxidil 5% and platelet rich plasma treatments for alopecia areata, a 
disease that results in one or more areas of coin-sized hairless patches.

Patients treated with minoxidil 5% and platelet rich plasma both 
had more significant hair growth than placebo.

Patients treated with platelet rich plasma had an earlier response in 
the form of hair regrowth, reduction in short vellus hair and dystro-
phic hair unlike patients treated with minoxidil and control.

With these findings the Egyptian doctors were able to conclude 
that platelet rich plasma is more effective in the treatment of alopecia 
areata than topical minoxidil 5%.261

In the citation at the beginning of this chapter from the Journal 
of Cutaneous and Aesthetic Surgery, Indian researchers at the SMT 
Kashibai Navale Medical College called PRP “a simple, cost-effective 

Male, 29-year-old, before treatment Male, 29-year-old, after treatment

Images from this study 262
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Stories from our Patients

Doctors at the University of Rome reported their results of a ran-
domized, placebo-controlled, half-head group study to compare the 
hair regrowth with PRP versus placebo.

In this study of three treatment cycles, the patients presented clin-
ical improvement in the mean number of hairs, with a mean increase 
of 33.6 hairs in the target area and a mean increase in total hair density 
of 45.9 hairs per square centimeter compared with baseline values.

No side effects were noted during treatment. The data clearly high-
light the positive effects of PRP injections on male pattern hair loss 
and absence of major side effects.264

Do you have questions about PRP and hair growth?  
Call our office: 800-300-9000

Betsy Cantor

My passion for long distance running began in the 1980’s. After 
watching the 1984 Women’s Olympic Marathon in Los Angeles I was 
inspired to attempt one myself. The running boom had just begun for 
women, and most people thought I was nuts. Fortunately, I was born 
with the essential traits of a marathon runner—stubbornness, perse-
verance, a sense of humor, humility, patience, and a pioneer spirit. 
Since those early days, I have completed over 25 marathons, 13.1 races, 
10k’s, you name it. I ran 6–7 days a week for years and when I trained 
for a marathon my monthly miles totaled at about 200. 
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a masterful physician. The process is painless. As the platelets were 
injected I felt an overwhelming jolt of energy into my knee joint 
which I cannot explain logically. It just happened. 

The recovery instructions are easy. You must rest the area com-
pletely and allow yourself enough time to heal. Dr. Darrow does 
not give exercises, and cautions against a hasty return to activity. He 
believes maintaining a healthy weight is key because it reduces the 
amount of stress on the joints. When I asked about running he made 
no promises and recommended I make upcoming fitness plans wisely. 
He encouraged me to reflect on the circumstances in my life which 
led to the injury, and remember PRP is not a protection against future 
over training.

As time went on the pain, swelling and stiffness disappeared and 
I began low impact cardio. I am a trainer and a Pilates teacher so I 
put myself on a strength program which would support my return to 
running. My initial goal was a few painless miles and eventually I got 
my wish. Racing and long distances were not on my radar, but soon I 
discovered how my patience and determination would lead to accom-
plishments beyond my own expectations.

Fast forward to the present. At 62 I feel rejuvenated and in the best 
shape of my life. I recently completed my 26th big city marathon in 
Chicago which was a miracle. Ten months after the last injection I 
ran the NYC half marathon and a month before I completed the LA 
Marathon 13.1 mile relay. Getting back to this level of physical activity 
came with hard work, grueling training and dedication on my part. I 
can take pride in my persistence and resolve. However, the act of heal-
ing and confidence in my ability to recover began with Dr. Darrow 
and his wonderful team. I am grateful every day to Dr. Darrow not 
only for the brilliant medical care, but also for his exceptional insight 
and guidance throughout the treatment process. Today I experience 
every run as a blessing, and I cannot wait to see what tomorrow has 
in store.

Several days after the 2014 LA Marathon I experienced severe pain 
and chronic swelling in the right knee after a “recovery” run. This 
began a never-ending series of orthopedic visits, physical therapy con-
sultations, sports medicine opinions, acupuncture and even a misera-
ble conversation with a noted sports radio doctor. An MRI and exam 
revealed lateral and medial meniscus tears, a bakers’ cyst, arthritis 
and patella tracking issues. The opinions varied—arthroscopic sur-
gery, pain medication and injections, an eventual knee replacement, 
and other bad news. Every professional told me the same thing about 
running “your running days are over—find something else to do”. 
If you are a runner yourself, or a very active person you understand 
how it feels to constantly hear a prognosis of doom. My condition 
was explained as age related degeneration with no hope of returning 
to a high activity level. Labeling me as “degenerative” was more than 
I could take and the idea of never running again was not acceptable. 
Marathon runners are hard headed, so after about a year of this non-
sense I stopped listening and started researching. 

The PRP treatment option came to my attention as I learned 
more about alternatives available to professional athletes. It seemed 
futuristic and unattainable, and then one day I heard Dr. Darrow on 
the radio. He discussed his procedures with the radio audience and 
described using PRP and stem cell therapy as an alternative to surgery. 
Per Dr. Darrow, PRP was a process for rejuvenation and I loved the 
idea of healing without operating.

I set up a consultation with Dr. Darrow and his team. The first visit 
was an in-depth evaluation. Dr. Darrow spent a significant amount of 
time discussing my knee, running, treatment options and much more. 
I was impressed not only with his caring demeanor but also his upbeat 
attitude. He spoke about enabling a rejuvenation of the injured area 
by injecting my own perfect platelets into the knee. The process was 
explained in depth and it made total sense. Negative words such as 
deterioration or degeneration never entered the conversation, so for 
the first time in a long time I was optimistic.

PRP treatments began for me in 2015. After one treatment, I felt 
better and returned a couple of months later for two more. Dr. Dar-
row uses an ultra sound to find the exact location for the shot and is 
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Dr. Darrow is the best and is very accessible! He gives patients his 
cell phone and urges patients to contact him if they have any questions 
about their healing process. This is awesome and he really does make 
an effort to answer all questions and guide you through the healing 
process! To top it off his staff is extremely professional and polite!

Andy Sanchez

I started seeing Dr. Darrow in late September for a nagging hip injury 
I had sustained while running and making an awkward step. This 
awkward step led to the muscles around my hip tightening. The mus-
cle in front of my hip was constantly tight and my hip would make a 
snapping and cracking noise whenever I would flex my knee or rotate 
my leg. This pain made it unbearable to run. I was a bit skeptical at 
injections of PRP being able to help me out but I thought I’d give it a 
try since cortisone injections and physical therapy gave me little to no 
relief of my pain and stiffness.

I began feeling some relief about 11 days of my first PRP injection 
which was a great sign! I had my second treatment 14 days after my 
first one and it did take a bit longer to kick in but slowly but surely the 
healing process started! I currently feel 80% healed and had my third 
and hopefully last treatment of PRP today! I feel great and am sure 
that I will be back running soon!

Prolotherapy takes a while and you must be patient though. Fol-
low Doc’s orders to the tee in order to maximize your rate of healing. 
I found that keeping a healthy diet, getting adequate sleep, and taking 
the suggested supplements really aided my healing process. I hope this 
helps anyone who is thinking about starting a Prolotherapy treatment 
plan!
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sterno-clavicular joint, a little-known joint between the sternum and 
clavicle. While he went through a long period where it looked like he 
might never fully recover, Romo stayed positive and kept looking for 
answers.

Two weeks ago he played his first pain-free round since the sum-
mer of 2014 and he’s optimistic of playing on the PGA Tour someday.

“It’s been a long road to get to this point, but I feel good and I’m 
excited about getting a second chance to pursue my dreams in golf,” 
Romo said.

The process started with tests and consultations with various 
orthopedic doctors. It was determined the ligaments and tendons on 
the joint that connects the sternum and shoulder were stretched and 
frayed.

The cause of the injury was never fully determined, but doctors 
told Romo it was more than likely caused by overuse of the shoulder 
from things like weight lifting and swinging a golf club 100 mph.

“At some point the joint wore out and became unstable,” Romo 
said. “Any time I would rotate and open my chest, I would hear a 
popping and clicking sound that was followed by crippling pain. In 
addition to the joint, I had a disc in the shoulder that also tore.”

Surgery to replace the old tendons and ligaments with new ones 
taken from a cadaver was one way to solve the problem. But because 
the area where the joint is located is surrounded by critical arteries, 
including the carotid artery, doctors believed the surgery was too risky.

Doctors advised him to keep from using the joint as much as pos-
sible, with the hope that the rest would reduce the pain, but also said 
a return to golf was unlikely.

With the support of his parents Rick and Marianne, Romo started 
searching for alternative healing methods. Romo came across Dr. 
Marc Darrow, a doctor in West Los Angeles who uses stem cell ther-
apy and platelet rich plasma therapy (PRP) to regenerate ligaments 
and tendons.

Darrow told Romo he had never seen an injury like the one Romo 
had, so he wasn’t sure if his treatment would fully work. There was 
also the issue that both procedures are deemed experimental, so nei-
ther was covered by insurance.

Alex Romo

When Alex Romo developed a problem in his neck, doctors told him 
that his golf career was over. Using an alternative stem cell therapy, 
the Oxnard resident is ready to resume his dream of playing on the 
PGA Tour.

THE VENTURA COUNTY STAR

December 8, 2015

Alex Romo thought he had it all figured out.
After graduating from Cal Poly San Luis Obispo in 2014, Romo 

spent that summer playing in his final amateur events in preparation 
of turning professional in the fall.

A week before his inaugural professional event, Romo woke up 
with significant pain in the left side of his neck and shoulder area. The 
Oxnard resident figured he had just slept wrong. As the days wore on, 
the pain persisted.

Despite the pain, Romo teed it up at the Bunker’s Back Nine tour-
nament at Camarillo Springs, but he didn’t last long. His first full 
swing caused him so much pain he was forced to stop.

It turned out to be the last full swing the Villanova Prep grad-
uate would take for 14 months due to an uncommon injury to his 
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devastated to see his life-long dream of playing golf on the PGA tour 
go out the window. 

Then Dr. Darrow came into the picture. He consulted with us 
for hours on our first visit and then we decided to begin a series of 
both stem cell and PRP treatments. We had been considering surgery 
and Prolotherapy and had consulted with a number of orthopedic 
specialists previously, but finally felt the connection we were looking 
for with Dr. Darrow that made us comfortable enough to begin the 
treatment. He listened exceptionally well and really took his time to 
understand exactly what Alex was going through. We really appreci-
ated this personal touch because his injury was very uncommon and 
difficult to explain and in most doctors’ offices we had felt rushed and 
misunderstood when trying to tell Alex’s story. As busy as we know 
Dr. Darrow is, he never once conveyed a sense of hurry to us and 
was beyond gracious with his time during every single treatment ses-
sion. It was a very big decision for our family to try this experimental 
treatment that was both very costly and not guaranteed to heal Alex, 
but Dr. Darrow played a huge role in helping us decide on the best 
method of treatment and never pushed us into anything. He simply 
guided us through the process and offered advice when we asked for 
it. There was also the issue of some major arteries being located very 
close to the joint he was receiving injections in, but Dr. Darrow’s 
touch with a needle was incredibly precise and steady and we always 
felt like Alex was in good hands. He got the treatments over as quickly 
and painlessly as possible every time.

We know from experience now that Dr. Darrow is an exceptionally 
talented doctor, but an even better person. He treats his patients like 
family and truly cares about the work he does and understands the 
power it has to heal. He makes you feel like your dream is his dream 
when he’s treating you and I don’t think that is something that can be 
faked. Only someone who genuinely cares about helping his patients 
heal and pours his heart and soul into what he does could make you 
feel as cared for as he does. We both became great friends with him 
throughout the series of visits for treatment. Even though Alex’s situa-
tion was very serious and the outcome of the treatments would dictate 

“I had spent six months looking for other options, but the stem 
cell and PRP therapy seemed like the best option, even with the cost,” 
Romo said. “I started with the stem cell, so they took bone marrow 
from my lower back and then reinjected the cells into my collarbone.

“It was really painful and left my back so sore it was hard to sit or 
even lay down. So I moved on the PRP therapy. We did 12 sessions 
from March through July.”

After the last session, Romo stayed away from most physical activ-
ity to give the joint time to heal.

In the last month, he started lightly chipping balls and putting. 
The pain was gone, and over the last weeks Romo has slowly ramped 
up his activity. Two weeks ago he hit his first bucket of balls, and days 
later played his first round in 14 months.

“Those first few swings I was a little apprehensive, but so far it’s 
been OK,” Romo said. “I’m keeping things slow, but I’ve got my 
schedule in place for 2016 and to start chasing my dream again. I 
still have a ways to go, but I am excited about getting to this point. 
It hasn’t been easy, but I’m optimistic about things moving forward.”

Moving forward—a follow up

I took my son Alex Romo to see Dr. Marc Darrow back in February 
2015 at one of the lowest points in his entire life and the work he’s 
done for him has turned everything around. He had just finished his 
college golf career at Cal Poly SLO and was getting ready to turn pro-
fessional in September of 2014. A week before his first tournament, he 
woke up with a weird pain near his left collarbone which has sidelined 
him from golf for the past 14 months. We would eventually learn that 
the joint connecting his left collarbone and sternum (sternoclavicu-
lar joint) was unstable and the tendons and ligaments surrounding it 
were loose, making it impossible for him to swing a golf club without 
pain. We spent 6 months consulting with different doctors and tried 
every treatment we could find. Cortisone shots, physical therapy, deep 
tissue massage, chiropractic  .  .  .  nothing seemed to help. It was as 
though he had a career ending injury on his hands and he was beyond 



D
R

. 
M

A
R

C
 D

A
R

R
O

W
, 

M
D

, 
JD

 
|  

S
T

E
M

 C
E

LL
 A

N
D

 P
LA

T
E

LE
T

 T
H

E
R

A
P

Y

140	 Stories from Our Patients 	 Stories from Our Patients	 141

George Chung

I had been having progressively worse knee 
pains on both knees for the past 6 years, hav-
ing been a skier, love skiing bumps and also 
jumps in the park, was on skis almost every 
month of the year either skiing or training on 
bumps or jumps for 10+ years while in my 40s, 
in addition to racquetball, basketball, spin, 
cycling & weights. All the abuse finally caught 
up to me. I am now in my 50s. Tried to keep 
them going by working out in spin classes & 
with heavier weights 2–3 times a week, but the 
pain had just gotten worse. Finally July of last 
year, my left knee gave out, I was walking like 
a handicapped person for a few days, which 
really scared me. Did MRIs on both knees 
(2nd for left & 1st on right), confirmed I was 
very close to bone on bone on both & was a 
knee replacement candidate on left, right not 
too far behind, with all sorts of issues, degenerative, bone contusions, 
etc. Started research into better ways of cure than knee replacement 
surgeries which I was trying to avoid at all cost.

After visiting the first Prolotherapy doctor in Santa Monica once 
and not impressed by his office nor his much higher stem cell price, 
I found Dr. Darrow. From the first visit, I just felt I have come to the 
right place. Dr. Darrow puts you at ease right away, his staff is very 
professional and friendly and all have been there a while. He exam-
ined my knees, saw the MRIs, knew exactly the course of the treat-
ment. The wonderful staff explained to me fully the costs,etc. which 
is all on his website anyway.No hidden cost. no surprises. No, the 
insurance doesn’t cover the treatment,but I did not want any surgery. 
Looking back, this was by far the best option for me, with the BEST 
DOCTOR!! Having researched (thank you google), read a lot into all 
the articles I can get my hands on, and believing in the science behind 
it, I decided to follow his instructions 100%. First two months, with 

his future, Dr Darrow kept it light and always chatted about golf and 
the newest swing tips he had read about or heard. The entire experi-
ence from start to finish with Dr. Darrow and his staff was an absolute 
pleasure. Alex remembers going through his first round of stem cell 
injections and being a bit scared to have bone marrow drilled from 
his back, but an assistant rubbed his shoulders throughout the whole 
process to help comfort him which was a huge help. He has never 
received a higher level of care at a doctor’s office in his life.

Most importantly, we believe the treatments really did work 
because Alex has just recently returned to playing golf! After he fin-
ished his series of treatments in July, he began slowly easing back into 
working out and hitting golf balls and he played his first full round 
of golf in 14 months the day before Thanksgiving with me. We have 
professional tournaments lined up beginning in January of 2016 and 
plan to return to golf at the highest level in spite of this setback and 
guess what; I will get my caddie job back! Dr. Darrow is trying to help 
set Alex up with coaches that can teach him to swing the golf club in 
a more stress free way. Alex and I look forward to playing a round of 
golf with Dr. Darrow soon. In actuality, we will never be able to repay 
him for the help he’s given us. He gave Alex his life back, a second 
chance at pursuing his dream, and for that we will be forever indebted 
to him. 

http://archive.vcstar.com/sports/golf/alternative-treatment-helps-romo-get-back-
on-course-258b2b22-7101-16b4-e053-0100007f8894-361127011.html
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Nic Lamb, World Surfing Legend 
(at the time of this writing ranked number 5 in the world)

“The stem and prp treatment I received from Dr. Darrow was truly 
incredible in how quickly I healed and returned back to my sport.”

several stem cell & PRP injections, I did not try to push my legs at 
all. In fact, I just rested them most of the time, which is exactly what 
was recommended. Being an active person, that really bothered me at 
first. I also stopped taking Ibuprofen, which I used to take religiously. 
I have not taken them since, don’t need them anymore! Also learned it 
prohibits healing. I traveled to Asia on an 11 day tour with lots of hikes 
5 months into the treatment, a bit much now thinking back. I actu-
ally got back to skiing 6 months later, although only on groomed &  
1 moderate run in the moguls each day, and resumed cycling & spin.  
7 months into the treatments. Now, 17 months, multiple stem cells 
and PRP sessions later (just had a PRP yesterday—3 months after the 
last stem cell session, and I have been pushing the knees hard the last 
three months), I am working out 2–3 times a week in the gym, spin 
and weights. Just completed my first century (100 mile) ride from 
Orange County to San Diego two weeks ago. Also climbed on my 
road bikes up GMR, Chrystal Lake, Mt. Wilson, and Mt. Baldy many 
times (25–38 miles of climbing rides), and I rode three out of six days 
this week, 38 miles climbing, 82 miles flat, and 55 miles flat. Skied 
Mammoth three weeks ago on their opening weekend, my normal 
pace on groomed, fast GS, short radius turns, etc. The best thing is, 
now, I do all this without pain!! All the old pains, walking down stairs, 
sleeping (had to have a pillow under my knees), etc., or just walking 
in general, they are history!! Gone!! As I said, I do full workouts (but 
no more basketball) in the gym to support my active lifestyle just like 
before, which is very important if you are active to make sure your 
muscles are strong to support the repaired and regenerated knees.

Dr. Darrow has my highest recommendation!! I talked about my 
stem cell procedures and Dr. Darrow to all my friends and riding 
buddies. Although I have found that many people, even physicians 
(including several doc friends) do not have much knowledge of this 
procedure, including my roommate at the Asia trip, who is a kidney 
specialist, thus they termed it “experimental,” “unproven,” etc. All I 
can say is for me, and two of my dear friends who are 79 and 70 years 
old (shoulder and knee problems), without question, stem cell and 
PRP worked for us!! Thank you very much Dr. Darrow and all the 
staff for giving me a new lease (knees) on life. :)
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Jon Fro

After successful stem cells on my left knee in February, I returned to 
Dr. Darrow on March 21, 2016 to have stem cells in my back. Every-
thing went great and all pain gone from my back so far. I have spinal 
stenosis.

My back is slightly stiff due to inactivity, however soon will be 
stretching and riding my bicycle :)

Dr. Darrow and his staff and wonderful folks . . . Whether you live 
in sunny California or over in Texas . . . the trip is worth it. I plan to 
return this summer if necessary for another treatment :)

By the way, my wife had stem in her left knee also plus vampire 
facelift and stem in her face. OMG .  .  . she loves Michelle Darrow 
also!!

John
Plano, Texas

Lashinda Demus

	 •	 Olympic hurdler in the 400 meters 
	 •	 2011 world champion and 2012 Olympic silver medalist
	 •	 2002 NCAA Outdoor champion 
	 •	 2003 NCAA Indoor 400m champion 
	 •	 2006 Outdoor Visa champion 
	 •	 2009 World Outdoor 4x400m gold medalist 
	 •	 2011 World Outdoor gold medalist 
	 •	 Four-time USA Outdoor 400mH champion

Treated after 2012 Olympics for plantar fasciitis, knee ligaments and 
meniscus.
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Pauline Nordin

Dr. Darrow is leading the industry with his treatments and practice. As 
the founder of Fighter Diet I’ve made my body my paycheck, inspir-
ing and motivating millions of fitness minded individuals around the 
world, and that’s why getting help to speed up recovery when injuries 
strike are extremely helpful. I’ve trained for more than 18 years non-
stop and I intend on continuing that all my life. The new technology 
of PRP and stem cells will assist me in this pursuit. We only have one 
body and it’s critical to treat it like a racing car. Now and then it will 
break down since pushing to max is part of the deal to achieve excel-
lence, and that’s when I call Dr. Darrow, both to prevent further dam-
age and to rejuvenate my body with its own inborn ability and talent.

Mark Canton

Produced 300 and 300: Rise of an Empire.

He was ready for shoulder surgery and saved by stem cells and PRP 
treatment.
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Yelp Reviews

Dan B.  |  Yelp

If only every doctor was like Dr. Darrow. I can’t think of any other 
doctor who is willing to invest so much time talking to patients and 
answering their questions. Dr. Darrow truly has a passion for helping 
his patients heal. If you are in pain, I strongly suggest you at least 
investigate PRP and/or Stem Cell injections. If you look into these 
procedures, you would be doing yourself a disservice if you don’t at 
least talk to Dr. Darrow. I don’t think you will find another doctor 
with as much experience in this field as Dr. Darrow.

My son is a high school pitcher who went to Dr. Darrow after 
months of pain in his throwing arm. Over the summer he was diag-
nosed with a small tear in his UCL. Fortunately it was not big enough 
to even consider Tommy John surgery. The orthopedist we were see-
ing suggested months of rest and physical therapy and if that did not 
work we could try PRP. After a long layoff, the arm improved, but not 
100% as there was still pain when throwing from certain arm slots. My 
son did not want to have another long layoff and roll the dice that this 
time would be different and time and physical therapy would do the 
trick. He wanted to do something proactive, so we started to seriously 
investigate PRP. This Orthopedist practice we were seeing although 
very well respected, was new to PRP and only had one doctor in their 
practice starting to use PRP. This was a concern, since I did not want 
my son to be part of this doctors learning curve. 

This is when I found Dr. Darrow. We emailed him and he actually 
responded—I don’t know of any doctors who respond to emails and 
do it quickly. After several emails back and forth answering many of 
my questions, we decided to have an office consultation. During the 
initial office visit, we decided to have the procedure done. However, 
the procedure we decided on was not PRP. Instead, we opted for Stem 
Cell injections. I was amazed that my son was able to get the injec-
tions on this visit. Base on my experience with other doctors, I was 
expecting to make another appointment weeks if not months out in 
the future. My son was so glad to have the injections done right away 
and not delay the road to recovery.

I am now glad to report that he is back to pitching pain free with 
better velocity than ever! Now I know why so many MLB pitchers are 
opting for PRP or Stem Cells rather than go under the Tommy John 
knife. This is the new frontier for medicine and we are so fortunate to 
have a pioneer in this field in Southern California.

Shawn H.  |  Yelp

I took my mother in for a consultation for Stem Cell injection into 
her knee, we had seen other Doctors and after meeting Dr. Darrow 
we made the decision to go with him. His explanation of the process 
was very clear and his friendly personality made the decision easy. He 
also explained that it’s not that complicated, other doctors made it 
seem like this was rocket science and then put a hefty price tag on it to 
match. Dr. Darrow explained that he does this all day long and it takes 
20 minutes tops of actual process. It was also offered at a reasonable 
price which allows one to have multiple treatments at his institute. I 
actually watched the entire process, the removal of the stem cells from 
hip bone and injection 20 minutes later of the concentrated stem cells 
and platelets into my mom’s knee. She walked out of the doctors office 
a couple of hours later with the treatment we were looking for at a 
great price. It was a success as far as I can tell. Plus, they make you feel 
really comfortable in this office, nice people, they are not trying to 
trick anybody. They are just trying to treat their patients with the best 
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have the stem cell injections performed. Ten months have passed since 
I had the first of three separate injections that were spaced out over a 
two month period between each successive injection. The results have 
been remarkable and extraordinary for me. Within a few days of the 
first injection, the swelling in my knees began to subside. I noticed I 
could walk up & down stairs with better mobility. Also, it was the first 
time in years, I slept painless throughout the night without having to 
wake up to the throbbing in my knees. The chronic pain was gone and 
I could feel I had greater range of motion. Yes, I could begin to squat 
again without having difficulty in getting up. The transformation was 
real and so unexpected in such a short time. Dr. Darrow asked me to 
follow a strict regimen of allowing plenty of time for the knees to rest 
before doing any exercise. I waited for thirty days before I put any 
kind of physical restraints on the connective tissue or muscles except 
for walking. When I started up on the exercise routine, I began by 
riding a stationary bicycle for ten minutes each day for a week. Then, 
I jogged slowly for ten minutes. I had no complications whatsoever 
either on the bicycle or after the run. I followed the same exercise 
protocols after each injection. This may be a reason why I’ve had such 
good short or long term results.

In closing, I can only speak for myself, regenerative sports medi-
cine (stem cell injections) worked for me. I would recommend it for 
anyone to look into it before you had any surgery performed. I’m not 
saying, surgery is bad. But you may have a better result without having 
to be cut into and to compromise the surrounding anatomy in ways 
you can’t see, but you can feel. I’ve had twelve surgeries on my body 
over the last twenty years. I question now, how much better off I may 
have been, if I had known the true benefits of regenerative medicine 
and stem cell therapy. Now, ten months later, after three injections, I 
can walk eighteen holes again, run again, and feel good again. I feel 
my chronological age has been pushed back a minimum of twenty 
years. How do I say thank you to Dr. Darrow and his conscientious 
staff for helping and assisting me with their knowledge, compassion 
and empathy in every little baby step I took along the way. I’m ready 
to start playing in tournaments again. All because of the conscientious 

treatments and service at a reasonable price, and most important they 
do it with a smile!! Thank you Dr. Darrow and staff.

Phillip Mac O.  |  Yelp

In April of 2015, I accidentally met Dr. Marc Darrow of the Darrow 
Stem Cell Institute at a golf course in West Los Angeles. I’m not one 
to believe in fate or destiny, but the lucky stars were in my pocket 
on that day and every day since. I’m a former professional athlete 
(PGA Tour Player). My age is sixty-four. I’ve never taken my health 
for granted. And I’ve always exercised diligently throughout my life-
time. Eighteen years ago, I had surgery on both of my knees to repair 
meniscus tears. The surgery was a resounding success. But for the last 
two and half years, my knees have slowly deteriorated (perhaps it’s the 
aging process). They always feel swollen. I’ve lost range of motion, 
and they ache, even when I sleep. Worst yet, I couldn’t exercise my 
legs even minimally anymore. My legs went from being the strongest 
part of my body, to the weakest anatomical link. You can imagine 
how destructive it was for me to play tournament golf. I couldn’t. I 
had to stop playing. I had an MRI image study performed about a 
year ago and the radiology report was not favourable. I contacted a 
Doctor of Orthopaedic’s in Buffalo, N.Y. (professional hockey team 
doctor) who performed surgery on me in the past. I tried to organise a 
surgical date, but his schedule was full for the next two weeks and he 
was leaving on a one week vacation thereafter. So I had to wait until 
his return. It was during this time, I met Dr. Darrow. He suggested 
that stem cell regenerative medicine may be an option to look into. 
On a professional level, I have personally funded and researched a 
scientific project on the biomechanics of the golf swing for over thirty 
years. So in my social education on medical science, I’m quite famil-
iar with stem cell therapy and its possible benefits. So when I met 
Dr. Darrow, he didn’t have to do much to convince me regenerative 
sports medicine might be viable option to pursue. On the flip side, 
Dr. Darrow informed me the injections may not work. He carefully 
explained this fact to me. But, despite this realization, I decided to 
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you are comfortable and a priority. They know that such a procedure 
can be intrusive and painful. They do an amazing job of working 
swiftly and accurately to make sure the procedure is a success. They 
cover the bases to make sure you understand how it works, what it 
involves and what recuperation means to the patient after the proce-
dure. They explain the recovery steps and what you need to do and 
not do for your wellness. They provide you a list of what you can take 
orally for pain management and healthy living.

We were skeptical, but that went away. The first treatment was 
applied to her left knee. She will continue her treatments with Dr. 
Darrow for sure. Mom has gained an understanding, and a deep 
appreciation for Dr. Darrow’s service and that of his staff. These are 
very caring people despite the jackets, gloves and masks. They each 
have a duty and frankly carry their heart on their sleeves. Be happy 
to meet such a wonderful team of persons to work with. This is a 
wonderful place with lots to offer including Stem Cell. They will take 
good care of you.

They are busy so make sure to plan ahead. There is a morning and 
afternoon appointment window time for Stem Cell application. Get 
ready for a very profound experience and getting your life back every 
step of the way.

It’s obvious that not all patients heal from Regenerative Medicine 
(Stem Cells, PRP, Prolotherapy), surgery, or any type of medicine. If 
you look at all my Yelp.com reviews, you will also see complaints and 
my answers to them. Regenerative Medicine is not a panacea for heal-
ing, but in my mind, when applicable, the correct choice over drugs 
and surgery.

pre-eminent research performed by scientists all over the world who 
truly understand regenerative medicine and that it is the wave of the 
future that is already here today in our modern society of the 21st 
century.

Best Regards,
Phillip Mac O

Stay T.  |  Yelp

Dr. Darrow treated my mother’s knees with stem cell treatments these 
past two months. This was not an easy decision. We were looking at 
two other surgical options. We did not like any of them.

She has Osteoarthritis, and both knees are basically shot. The car-
tilage cushion is non-existing according to other doctors. Her walk 
confirms it is true, and it is difficult to observe.

Back at the hospital where she works, they recommended knee 
surgery for both knees. This meant cutting into the knee cap and 
connecting bone and capping them in with metal. This translated to 
being bed-ridden for about 6 months per knee. Not to mention the 
misery and pain involved. It was a daunting thought.

My mother is a very active person. She works at a hospital where 
she moves plenty and sees plenty. Only this time she would be the 
patient.

She just couldn’t see herself falling apart like that. The thought was 
unbearable, and frankly depressing. She needed an alternative solu-
tion to keep going, and to keep moving. She needed Stem Cell to 
regenerate tissue.

This was not going to be easy. She was going to have to travel from 
Arizona and ask for time off away from work to do so. Also, Stem Cell 
is not recognized by insurance companies. She needed the best doctor 
to do it, and one she could trust.

A family member recommended Dr. Darrow and his practice. Our 
family is extremely grateful she went to the Darrow Stem Cell Insti-
tute. The staff is one amazing team. They are helpful, and will answer 
questions to your satisfaction. They each take extra care to make sure 
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surgery to repair damaged cartilage, 
44–45

Yelp reviews and, 149–153
Knee replacement

number performed annually in 
U.S., 38

problems with, 6, 36–42
pain after surgery, 36–37
patient dissatisfaction, 38, 40
reasons for, 39–42

reasons for failure, 39–42
instability, 39
physical limitations following 

surgery, 41–42
psychological factors, 40–41
use of painkillers and opioids, 

39–40
return to work following, 41–42
revision (second), 36
Stem Cell Therapy instead of, 43

L
Labral tears, 93–95
Lamb, Nic, 143, 143
Lidocaine, 14, 18
Ligaments

anterior cruciate ligament (ACL) 
rupture, 54–59, 55, 58

shoulder, 98–100
spinal, 64–65, 72–73
temporomandibular joint (TMJ), 

106
Lower back pain. See Back pain
Lumbar plexus, 65

M
Magnetic resonance imaging (MRI), 

use of
in back pain, 60–63, 65–66
in cervical (neck) pain, 105
in hip pain, 77–79
in knee pain, 49–51
in shoulder pain, 94–95

Meniscus, 6, 27–28, 49–51, 52, 132, 150

Mesenchymal stem cells, 18–19, 36, 43, 
48, 53

Microfracture, 44–45
Minoxidil, 128–129
Muscle mass, 112–113
Muscle spasm, back pain and, 61

N
Neck pain, 103–106

cervical degenerative 
spondylolisthesis, 103–105

patient stories, 136
whiplash, 106

Neck revitalization, 122
Nonsteroidal anti-inflammatory drugs, 

for knee pain, 54
Nordin, Pauline, 147, 147

O
Obesity, impact on health of, 112–114
O’Donaghue’s terrible triad, 28
Opioids

after knee replacement surgery, 
39–40

for knee pain, 54
testosterone levels affected by, 

113–114
Orthobiologic, 10, 23
Osteoarthritis, 5–6, 8–11, 17–18. See also 

specific body locations
advancing incidence of, 81
arthroscopic surgery for, 75–76
bone-on-bone conditions, 36, 43, 

51–52, 54, 84
diet and, 111
hand, 112
hip, 25–26, 74–77, 79, 80, 82–83, 

86
knee, 21–22, 27, 36, 41–43, 46–

47, 49–50, 53–54
pathologies associated with, 15
patient weight and, 111
sex hormones role in pathogenesis 

of, 113
shoulder, 88–90, 93, 109

diagnosing, 77–79
patient stories, 134
reasons for patients’ treatment 

choice, 75
Hip replacement, 36, 76

after hip resurfacing, 84
alternatives to, 75–76
complications, 6, 77, 78–79, 81, 

86–87
hip resurfacing compared, 83–84
importance of bone in, 80–82
pain after, 78–79

Hip resurfacing
hip replacement after, 84
hip replacement compared, 83–84
patient expectations following, 

83–85
Hyaluronic acid, 21, 48–49

fillers, 122–123
for knee osteoarthritis, 27, 43, 

48–49, 53
Platelet-Rich Plasma injections 

compared, 27, 30, 43, 48–49, 
53

for TMJ-osteoarthritis, 30, 107

I
Icing, 58–59
Iliacus tendinitis, 86
Iliopsoas tendinitis, 86
Impingement, shoulder, 96–97
Inflammation

of bursa, 85
decrease with Stem Cell Therapy, 9
food choice and, 115–116
osteoarthritis and obesity link, 112
in Prolotherapy, 7

Insulin-like growth factors, 25
Intervertebral discs. See Disc disease
Ischial bursitis, 85

J
Jaw pain, 30–31
Joint replacement. See also specific joints

cartilage transplantation as 
alternative to, 47

eventual/ inevitable, 5, 21, 74
hip, 6, 36, 75–84, 76, 86–87
knee, 6, 36–43
risks, 3
shoulder, 89–91
Stem Cell Therapy instead of, 

15–16, 22, 43, 52–53
wearing out of prosthetic joints, 36

Joint space, 52
Juvederm Ultra Plus, 122

K
Keratinocyte fibroblast growth factor, 

119
Kinesiophobia, 41, 69–70
Knee anatomy, 44, 52
Knee bracing, 57–58
Kneecap, patellar tendinopathy and, 

27–28, 108–109
Knee pain, 35–59

anterior cruciate ligament (ACL) 
tear, 54–59, 55, 58

arthroscopic surgery, 35, 46
autologous chondrocyte 

implantation, 44–47
bone-on-bone arthritis, 51–52
emotions connected to, 40–41
magnetic resonance imaging (MRI) 

in, 49–51
nonsurgical treatment 

recommendations, 54
osteoarthritis, 21–22, 27, 36, 41–

43, 46–47, 49–50, 53–54
patellar tendinopathy, 27–28, 

108–109
patient stories, 132, 141–142
Platelet-Rich Plasma (PRP) 

Therapy, 27, 43, 45–46, 
53–54

Prolotherapy for, 8
Stem Cell Therapy, 9, 46–48, 

52–53
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TMJ-osteoarthritis, 30–31, 107
Prolotherapy, 4

anterior cruciate ligament (ACL) 
repair, 59

author’s personal experiences with, 
6–7

description of, 7–8
dextrose injection in, 4, 7, 28, 31, 

97, 103, 107
patient stories concerning 

treatment, 134
uses

neck pain, 105
shoulder problems, 92–93, 97
tendinopathy, 110
tennis elbow, 103
TMJ disorders, 107

Protein, 112–113
PRP. See Platelet-Rich Plasma (PRP) 

Therapy

R
Regenerative medicine, 3–8, 21, 58, 72, 

92, 95, 99–100, 103, 107–108, 
150–151, 153

Restylane
Romo, Alex, 136, 136–140
Rotator cuff tear

continued tearing after treatment, 
91–92

effectiveness of surgery, 92
failed rotator cuff syndrome, 96
treatments for, 92–93, 109

Rotator cuff tendinopathy, 29, 29
Runner’s knee, 27–28

S
Sacroiliac joint spinal fusion, 63–64
Sanchez, Andy, 134, 134–135
Scaffolding, 55–56
Scars, attenuation of, 122, 124
Sciatica, 62, 63, 69
Separation, shoulder, 100
Shoulder anatomy, 90, 98
Shoulder pain, 88–100

author’s personal experiences with, 
6, 70, 94–95

dislocation, 97–100, 98
impingement, 96–97
osteoarthritis, 88–90, 93, 109
patient story, 146
rotator cuff tear, 91–93, 109
separation, 100
SLAP (superior labral anterior 

posterior) lesions, 93–95
tendinopathy, 109

Shoulder replacement surgery, 89–91
Skin needling, 121
SLAP (superior labral anterior 

posterior) lesions, 93–95
Spinal fusion, 61, 63–64, 70–71, 

104–106
Spinal ligaments, 64–65, 72–73
Spinal stenosis, 60–61, 67, 70, 71, 78, 

145
Spinal surgery, 60–61, 63–64, 66–71
Spondylolisthesis, 71, 103–105
Spondylolysis, 71
Sprain, back pain and, 64–65
Stem Cell Therapy, 12–22

changes in healing environment, 
16–17, 48, 80

description of, 9–10
how it works, 13–14
hyaluronic acid production and, 48
injection procedure, 14–15
patient age and, 21–22
patient stories concerning 

treatment, 136–139, 142–143, 
145–147

research at Darrow Stem Cell 
Institute, 11–12

source of stem cells, 13, 14, 17–20
uses

bone repair and rebuilding, 
15–16, 53, 80

elbow pain, 103
hip effusion, 86
hip osteoarthritis, 83
hip tendinitis, 86

temporomandibular joint (TMJ), 
30–31, 107

Osteoblasts, 16, 53
Osteochondral allograft, 44–45
Osteochondral autograft, 44–45
Osteochrondral defect

bone-on-bone condition, 52
Platelet-Rich Plasma (PRP) 

Therapy for, 45–46
Osteogenesis, 16, 18–19, 80
Osteonecrosis, 80
Osteoporosis, 80

P
Pain, 72. See also specific body locations
Pain medication, effects on 

testosterone and joint pain, 
113–114

Pars interarticularis, 71, 104
Patellar tendinopathy, 27–28, 108–109
Patient stories, 131–147

Alex Romo, 136, 136–140
Andy Sanchez, 134, 134–135
Betsy Cantor, 131, 131–133
George Chung, 141, 141–142
Jon Fro, 145, 145
Lashinda Demus, 144, 144
Mark Canton, 146, 146
Nic Lamb, 143, 143
Pauline Nordin, 147, 147
Yelp reviews, 148–153

Persistent pain, definition of, 72
Photodamage, repairing facial, 120–121
Physical therapy, cognitive behavioral-

based, 70
Piriformis syndrome, 85
Plantar fasciitis, 30, 109
Platelet-derived growth factor (PDGF), 

24, 119–120, 126–127
Platelet gels, 119–120
Platelet-Rich Plasma (PRP) Therapy, 

23–31
author’s personal experience with 

use, 28–29

from bone marrow with stem cells, 
18

cortisone injections compared, 29, 
102, 109

description of, 10–11
how it works, 24–25
hyaluronic acid injections 

compared, 48–49, 53
patient stories concerning 

treatment, 132–134, 137–139, 
142–143, 146–147

research at Darrow Stem Cell 
Institute, 11–12

safety and effectiveness, 31
uses

Achilles tendinopathies, 30, 
109–110

as adjuvant, 23–24
after arthroscopic surgery, 46
back pain, 26, 64, 73
bone healing and regeneration, 

25–30, 54
bursitis, 85
cosmetic medicine, 117–125
degenerative disc disease, 26, 73
hair growth, 126–130, 129
healing postsurgical damage, 

10, 24
hip effusion, 86
hip osteoarthritis, 25–26, 82
hip tendinitis, 86
knee osteoarthritis, 27, 43, 

53–54
knee osteochrondral defect, 

45–46
neck pain, 105
patellar tendinopathy, 27–28, 

108–109
piriformis syndrome, 85
plantar fasciitis, 30, 109
rotator cuff tendinopathy, 29
shoulder disorders, 90, 92–93, 

97, 99–100
tendon disorders, 53, 108–110
tennis elbow, 30, 102–103
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for joint repair instead of 
replacement, 15–16, 22, 
43, 52–53

knee disorders, 43, 47–48, 
52–53

neck pain, 105
shoulder disorders, 90, 92–93, 

97, 99–100
tendinopathies, 20–21, 108
TMJ disorders, 107

Yelp reviews and, 149, 151–153
Steroid injections, 21. See also 

Cortisone injections
epidural, 67–69
shoulder, 88, 92–93

Strain, back, 61
Subacromial impingement syndrome, 

96–97
Sun damage, reversing, 120–121
Surgery. See also specific body locations; 

specific surgeries
avoidance of, 5–7, 11
back, 60–61, 63–64, 66–71, 78–79
elective, 64, 86
Failed Back Surgery Syndrome, 60, 

63, 66–67
risks, 3–4, 60

T
Temporomandibular joint (TMJ) pain, 

30–31, 106–107
Tendinitis, description of, 101, 108
Tendinopathy, description of, 107–108
Tendinosis, description of, 101, 108
Tendon disorders, 107–110

Achilles, 30, 109–110
calcific, 110
elbow, 30, 100–103
hip, 86
patellar, 27–28, 108–109
Platelet-Rich Plasma (PRP) 

Therapy for, 27–28, 30, 53, 
108–110

rotator cuff, 29
shoulder, 109
Stem Cell Therapy use for, 20–21, 

108–110
Tennis elbow (chronic lateral 

epicondylitis), 30, 100–103
Tenodesis, as alternative to SLAP 

repair, 94
Tenotomy, as alternative to SLAP 

repair, 94
Testosterone, 113–114
Tommy John surgery, 148–149
“Too Much Medicine” campaign, 6
Total hip replacement. See Hip 

replacement
Transforming growth factor beta 

(TGF-b), 25, 118–120, 127

U
Ultrasound

for injection guidance, 15, 27, 30, 
49, 86

in knee pathology diagnosis, 50
Undifferentiated cells, 14

V
Vampire Facelift, 117–125
Vascular endothelial growth factor 

(VEGF), 25, 118, 127
Viscosupplementation, 21. See also 

Hyaluronic acid

W
Weinzoff, Randy, 20
Whiplash, 106
Wound healing, phases of, 119

Y
Yelp reviews, 148–153

Dan B., 148–149
Phillip Mac O, 150–152
Shawn H., 149–150
Stay T., 152–153


