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THE INTEGRATIVE PHILOSOPHY OF

RESTOREPDX
A MULTI-DISCIPLINARY APPROACH TO DEALING WITH
THE COMPLEXITIES OF CHRONIC AND ACUTE PAIN
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RestorePDX was founded in July 2013 under the clinical and strategic 
guidance of Rahul Desai, MD with the goal of providing a comprehensive 
approach to the diagnosis and management of musculoskeletal injuries. 
Since its inception, RestorePDX has grown to include two additional 
providers: Terrance Manning, ND, RMSK, MA and Kasia Iwan, MD, two 
physicians with deep experience in integrative pain management, 
orthobiologics, and regenerative medicine. At RestorePDX, Dr. Desai 
and his team combine interventional and musculoskeletal radiology, 
interventional pain management, sports medicine, and regenerative 
medicine to offer the most advanced non-surgical, non-narcotic, 
restorative, and preventative treatments in the industry. We deliver these 
revolutionary treatments to a variety of patients suffering from injury, 
disease, age-related degradation, metabolic imbalance, and more. 

Building on the traditional model of musculoskeletal treatment, 
RestorePDX takes the additional step of partnering with each patient 
to incorporate lifestyle management into their treatment plan, armed 
with the knowledge that the vast majority of diseases--musculoskeletal 
or otherwise--spawn from or are made worse by lifestyle factors. 
Unfortunately, this is a wholly novel approach to the treatment of 
orthopedic injuries today, as many practitioners focus on the gross 
anatomy of an injury and little else. The unique, comprehensive approach 
at RestorePDX allows us to deliver cutting-edge, holistic treatment plans 
uniquely tailored to each patient’s individual needs.

In short, RestorePDX specializes in integrative, regenerative 
musculoskeletal treatments designed to accelerate healing, relieve pain, 
maintain whole-body health, and empower you to live a happier, more 
fulfilling life--all without surgery.

ABOUT RESTORE PDX
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Dr. Manning completed his undergraduate degree in Biology at Western 
Oregon University, where he graduated with Honors and was awarded the 
Most Outstanding Graduate Award in Pre-Professional Biology. Following 
graduation, Dr. Manning completed a Master of Arts in Philosophy at St. 
John’s College-Santa Fe, followed by a doctorate program at the National 
College of Natural Medicine. After completing naturopathic medical school, 
Dr. Manning was the first physician in the country to complete a three-year 
residency program focused exclusively on integrative pain management 
and interventional orthopedics. He is also the first naturopathic physician 
in the state of Oregon and third in the country to obtain advanced 
certification in musculoskeletal ultrasonography (RMSK). 

Terrance Manning II, ND, RMSK, MA is 
a naturopathic physician at Restore 
PDX and a leader in the world of 
naturopathic medicine. He is an expert 
in deploying advanced diagnostic 
imaging and regenerative medicine 
to identify and treat the root cause 
of an individual’s musculoskeletal 
pain and dysfunction. He specializes 
in interventional orthopedics and 
orthobiologic treatments, including 
stem cell therapy, platelet-rich plasma 
therapy, and prolotherapy.

Dr. Manning’s practice philosophy seeks to combine his expertise in the 
diagnosis of musculoskeletal pathology with a deep understanding of 
orthobiologics and precision, image-guided treatment modalities to 
deliver the right treatment at the right time for his patients. The breadth 
of his medical training, the affirmation of the Vis Medicatrix Naturae (the 
healing power of nature), and his extensive clinical experience empower Dr. 
Manning to integrate natural and allopathic modalities with the ultimate 
goal of providing the best outcomes for his patients. 

Dr. Manning is a proud native Oregonian, having been raised in Silverton 
where he was a three-sport athlete and the Most Outstanding Male Athlete 
of the Year at Silverton High School. Dr. Manning and his wife have one 
daughter, and they often spend weekends hiking the expanse of Oregon’s 
beautiful trails or backpacking in the Cascades. He also continues to enjoy 
bicycling, running, and playing pick-up basketball in his spare time.

DR. TERRANCE MANNING
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Naturopathic medicine is a distinguished branch of medicine whose 
practitioners seek to harness the self-healing processes inherent to the 
human body in order to optimize health and prevent the development 
of disease. In cases where a disease process has already bloomed, the 
principles of naturopathic medicine can also be used to fight and reverse 
the present pathology. In practice, a naturopathic doctor relies on modern, 
empirical methods to diagnose and treat disease, just like medical or 
osteopathic doctors.

THE PRINCIPLES OF NATUROPATHIC MEDICINE
There are seven core tenets that comprise the theoretical foundation of 
naturopathic medicine: Vis Medicatrix Naturae, Tolle Causam, Primum 
Non-Nocere, Docere, Treat the Whole Person, and Prevention.

Vis Medicatrix Naturae is a Latin phrase meaning “the healing power of 
nature.” It is one of the foundational concepts of naturopathic medicine 
as it represents the capacity for self-healing inherent in all human beings. 
These regenerative processes are both ordered and intelligent, meaning 
they can be understood and, in the right hands, harnessed to drive 
recovery. The ultimate goal of a naturopathic physician is to identify and 
neutralize the internal or external obstacles hindering these self-healing 
processes from properly functioning, thereby facilitating the natural 
healing process.

VIS MEDICATRIX NATURAE

TOLLE CAUSAM
Tolle Causam is a Latin phrase meaning “identify and treat the causes.” 
This cornerstone of naturopathic medicine highlights the profession’s 
unrelenting drive to diagnose and eliminate the underlying causes of 
illness, rather than merely the presenting symptoms. While this concept 
has caught on with medical and osteopathic doctors in recent years, 
it is still one of the core concepts that truly differentiates naturopathic 
physicians from their colleagues.

WHAT IS NATUROPATHIC MEDICINE?
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Primum Non-Nocere is a belief in naturopathic medicine that is present in 
all medical disciplines: First, do no harm. Naturopathic physicians adhere 
to three guidelines to ensure they do not harm their patients:

1. They rely on methods and medicinal substances that minimize the risk 
of harmful side effects, subjecting the patient to the least amount of 
force possible to diagnose and treat their condition; 

2. They avoid, if at all possible, the harmful suppression of symptoms, 
which is often done in lieu of treating the underlying condition causing 
said symptoms; and

3. They acknowledge, respect, and attempt to harness individuals’ 
inherent self-healing process. 

By following these three guidelines, naturopathic physicians seek to avoid 
harming patients before, during, and after a course of treatment.

PRIMUM NON-NOCERE

DOCERE
Docere is another Latin phrase meaning “doctor as teacher.” Naturopathic 
physicians always seek to educate their patients on the importance of 
health and the specifics of their condition. This is done in an attempt 
to encourage self-responsibility for health because, at the end of the 
day, the only person who can truly keep a patient healthy is the patient 
themselves. Naturopathic physicians also recognize and rely on the 
therapeutic potential of a properly functioning, healthy doctor-patient 
relationship. 



6 restorepdx.com 503-433-8106

Naturopathic physicians seek to treat a patient in their entirety, not 
just an isolated slice of their symptoms. They do this by accounting for 
each individual’s physical, mental, and emotional health, as well as their 
genetic, environmental, and socioeconomic risk factors. Furthermore, 
because true total health includes spiritual health, naturopathic physicians 
openly encourage their patients to define and pursue their personal 
spiritual development.

TREAT THE WHOLE PERSON

PREVENTION
As the old adage goes, an ounce of prevention beats a pound of cure. 
Naturopathic physicians, therefore, promote the prevention of disease 
in their patients by assessing each individual’s risk factors, heredity, 
and overall susceptibility to disease. Accounting for these factors and 
delivering the appropriate interventions in partnership with their patients 
helps a naturopathic physician empower their patients to prevent disease.
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While medical and osteopathic physicians tend not to focus on holistic 
measures of health like diet, lifestyle, spiritual wellness, and herbal 
supplementation, these factors are the cornerstones of naturopathic 
treatment. Naturopathic physicians receive much more training on the use 
of manipulative therapy, dietary supplements, botanical medicine, holistic 
remedies, and clinical nutrition than medical or osteopathic doctors, so 
these modalities are much more centered in their treatment toolkits.

IS A NATUROPATHIC DOCTOR A "REAL" DOCTOR?

Putting aside the inherent bias of this question, a frank conversation 
about the differences between a naturopathic doctor and their medical 
or osteopathic counterparts might be beneficial to someone thinking 
about pursuing treatment with one or the other. In terms of training 
and education, both groups of physicians require a bachelor’s degree, 
graduation from a four-year, full-time, and accredited medical school, 
and the successful completion of board examinations to practice 
medicine. They learn many of the same subjects during the course of their 
respective medical education, and they have many of the same options for 
post-graduation specialization and advanced training.

Once in practice, naturopathic physicians have the ability to prescribe 
prescription drugs just like medical or osteopathic doctors and can 
perform many of the same non-surgical procedures. However, the key 
distinction between these branches of medicine is, in fact, how they 
approach patient care. 

There is one key distinction that begs to be made, however: “naturopaths” 
are not naturopathic doctors. While naturopathic doctors must attend 
an accredited four-year medical school and pass board examinations to 
practice medicine, the schooling and certification of naturopaths--who are 
sometimes also referred to as Holistic Health Practitioners or Naturopathic 
Practitioners--is much less structured and rigorous. While many of these 
programs have excellent curricula, they do not ultimately result in a 
medical degree that is accepted by state licensing boards to become a 
licensed doctor, while naturopathic medical schools do. Unfortunately, 
there are some unscrupulous actors who try to harness the goodwill of 
the naturopathic medical profession by presenting themselves as trained 
naturopathic doctors when they are, in fact, naturopaths or Holistic Health 
Practitioners.
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These days, many people are increasingly looking for integrative, holistic 
approaches to their health. They are looking for whole-body diagnosis, 
treatment, and prevention plans encompassing cross-discipline modalities 
that, quite frankly, can no longer be provided by the siloed single-specialty 
practices of old. Naturopathic medicine, with its focus on prevention, low-
impact natural therapies, and the innate self-healing processes of the 
body, offers a compelling addition to an interdisciplinary approach to care. 

We are seeing an explosion in focus on nutrition as it relates to overall 
health unlike anything seen in past decades. As patients increasingly 
emphasize the quality and sustainability of their food from farm to table 
and seek to strike the requisite balance of their individual needs, the 
nutritional expertise of a naturopathic doctor will become even more 
invaluable. On average, a naturopathic physician will spend 155 classroom 
hours on nutrition education, which dwarfs the time spent in MD or DO 
programs. Their experience providing evidence-based, individualized 
nutritional assessments and planning; supplementation; and deploying 
nutritional technology is truly unrivaled among peer physicians. 

1. THE WHOLE-BODY APPROACH

While the full list of factors driving the collaboration between 
naturopathic and medical or osteopathic doctors is a long one, please read 
on for five key reasons these partnerships are growing in popularity across 
the country.

The list of factors that can influence your health is nearly endless. Ranging 
from diet, lifestyle, and socioeconomic status to genetics, spiritual health, 
and the environment, nearly everything about who you are, what you 
do, and where you do it has the potential to promote--or destroy--overall 
health. Naturopathic doctors are trained to spend the time required 
to truly suss out the myriad relationships between this laundry list of 
complicating factors and a patient's health. This is invaluable for a medical 
or osteopathic physician who has not honed the same skill set over the 
course of their training.

2. CLINICAL NUTRITION AT THE FOREFRONT

5 REASONS MDS & DOS ARE
COLLABORATING WITH NDS
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Naturopathic doctors are specifically trained to reject a one-size-fits-all 
approach to the diagnosis and treatment of disease. Instead, naturopathic 
doctors approach each patient as an individual with their own mixture 
of genetic, behavioral, and environmental risk factors. This focus on the 
patient as an individual allows naturopathic doctors to develop tailored 
treatment plans customized to achieve an individual’s goals. 

3. INDIVIDUALIZED CARE

4. PREVALENCE OF NATURAL THERAPIES
Because of their whole-body, individualized approach to diagnosis and 
treatment, naturopathic doctors rely on natural therapies to a much 
greater extent than their counterparts. While naturopathic doctors are 
able to prescribe prescription medications, they do so only as a last resort; 
instead, they first focus on removing obstacles to harnessing the body’s 
ability to self-heal. This natural approach offers a valuable alternative to 
traditional medical treatment approaches, making NDs invaluable to 
practice seeking to offer a truly holistic approach to health.

Due to the diverse, multi-disciplinary training in complementary 
therapeutic modalities that naturopathic doctors received in medical 
schools, they know better than most when and how to deploy integrative 
approaches during diagnosis, treatment, and recovery. By incorporating 
seemingly disparate treatment modalities like herbal medicine, nutritional 
counseling, acupuncture, mind-body medicine, and orthobiologics, 
naturopathic doctors can reject the siloed approach to treatment and 
define treatment plans that draw from many different disciplines. 
Furthermore, if necessary, a naturopathic doctor can refer to physicians 
with knowledge and experience outside of their expertise.
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In short, medical and osteopathic doctors are increasingly partnering 
with naturopathic doctors because NDs have a specialized skill set, honed 
through their education and training, that allows them to offer patients 
a holistic approach to treatment unlike that which an MD or DO can 
offer on their own. The naturopathic focus on the whole body, nutrition, 
individualized care, natural therapies, and integrative fluency is a truly 
unique offering that practitioners across the country are increasingly 
finding invaluable to their practices, a realization which is helping drive 
the trend of collaboration across disciplines.

5. INTEGRATIVE FLUENCY
Due to the diverse, multi-disciplinary training in complementary 
therapeutic modalities that naturopathic doctors received in medical 
schools, they know better than most when and how to deploy integrative 
approaches during diagnosis, treatment, and recovery. By incorporating 
seemingly disparate treatment modalities like herbal medicine, nutritional 
counseling, acupuncture, mind-body medicine, and orthobiologics, 
naturopathic doctors can reject the siloed approach to treatment and 
define treatment plans that draw from many different disciplines. 
Furthermore, if necessary, a naturopathic doctor can refer to physicians 
with knowledge and experience outside of their expertise.



11 restorepdx.com 503-433-8106

Regenerative medicine is a burgeoning field of medicine, with an 
incredibly high value proposition for patients--healing and recovery 
without the need for major surgery--that has led to an explosion 
in popularity across the country. While the heightened profile of 
orthobiologic treatments is unquestionably a positive development, it 
has, to an extent, also opened the door to unsavory actors. At RestorePDX, 
we strive to provide our patients with innovative, effective, and safe non-
surgical treatments for musculoskeletal pain. This approach requires us 
to provide patients with a clear and correct diagnosis, discuss in-depth 
the natural history of that pathology, review integrative and allopathic 
treatment options, and, finally, decide whether or not their pathology is 
likely to respond to regenerative medicine interventions.

IS MY NATUROPATHIC DOCTOR
TRAINED IN ORTHOBIOLOGICS?

We are in the top echelon as far as regenerative medicine clinics in the 
country and have demonstrated efficacy treating ACL tears in the knee, 
rotator cuff tears in the shoulder, lumbar disc herniations, and many other 
conditions with our suite of regenerative medicine procedures.

Unfortunately, not all of the clinics that offer “regenerative medicine” 
or “stem cell therapy” have our same track record. As an integrative 
practice offering regenerative medicine, we are very wary of fly-by-night 
practitioners who perform illegal or unethical procedures. As a growing 
field, there is a lot of potential using cellular therapy, but our chances of 
ultimately realizing that potential can be undermined by rogue clinics 
that are performing illegal therapies. Consumers should be aware that not 
all platelet-rich plasma (PRP) is created equally, and when practitioners 
speak of stem cell therapy, they could actually be referring to an acellular 
product that does not actually contain any stem cells.

To that end, we’ve compiled four key questions you should ask any 
physician, naturopathic or allopathic, before undergoing a regenerative 
medicine treatment to determine whether or not they are properly trained 
to administer an orthobiologic treatment.
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If your doctor is injecting an off-the-shelf product, then it is very 
unlikely that your injection will contain live stem cells. There is a lot of 
data in the literature about the prevalence and vitality of stem cells in 
the bone marrow and adipose tissue, and these cells are superior to 
those purported by the "in the vial" or off the shelf cells for healing. If 
your provider has not taken the time to understand and adapt to this 
evolving understanding of the literature, then it is very unlikely that they 
are properly trained to select and administer a regenerative medicine 
treatment.

2. ARE YOU TRAINED TO PERFORM THE INJECTIONS? HOW 
WILL YOU ENSURE THE TREATMENT ACTUALLY GETS TO 
THE TARGET AREAS?
Understanding the musculoskeletal pathologies that have a high 
chance of responding to orthobiologics and choosing the correct type of 
regenerative treatment is only half the battle; the real test comes when 
it’s time to deliver an orthobiologic payload to the site of injury. These 
target sites can sometimes be millimeters wide, so Precision Delivery, as 
we call it at RestorePDX, is incredibly important. Your physician should be 
properly trained in precision injections, and one of the surest signs that 
they are is their use of imaging guidance. It is virtually impossible to guide 
an injection where it needs to go without ultrasound- or fluoroscopic-
guidance, so buyer beware if they plan to do an injection without this 
critical tool!

3. WHAT ARE YOU INJECTINGS? HOW DID YOU CHOOSE IT?

1. WHAT IS MY DIAGNOSIS AND WHAT STRUCTURES ARE 
YOU TARGETING FOR TREATMENT?
If your provider can not clearly communicate what they think is happening 
in your body and how they think their proposed intervention will correct 
it, then that is a huge red flag. Trained regenerative medicine practitioners 
know that the first step before deploying orthobiologic treatments is 
to understand the underlying pathology, because how you can you fix 
something you don’t fully understand? Asking this question will help you 
determine whether or not your doctor has a firm understanding of your 
issue, or if they’re just throwing orthobiologics at the problem because 
they think it might help--or because it benefits them.
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4. DO YOU THINK ANY IMPROVEMENT I EXPERIENCE WILL 
LAST?
This is a very important question to ask and understand because not 
all disease processes, even though they may share a name, are created 
equally. One person's hip or knee arthritis may be a good candidate for 
regenerative medicine injections, while another person's arthritis may 
respond very poorly. This is a critical, nuanced distinction that only a fully-
trained regenerative medicine specialist will truly be able to understand 
and explain to you. Make sure to get a complete understanding of what 
your provider uses to determine your candidacy and what data they are 
relying on to inform that decision.
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1. SLEEP
Adequate, restful sleep is one of the most critical elements dictating 
overall health. Sleep drives recovery, reduces inflammation, and promotes 
overall mental health. If you are not sleeping well, then it is very difficult 
to be truly healthy in other areas of your life. Leading up to a regenerative 
medicine procedure, you should track your sleep using a FitBit or other 
wearable device to ensure you are getting adequate sleep. Furthermore, 
if you suffer from sleep apnea or another disruptive sleep disorder, you 
should seek treatment as soon as possible, as this condition can be 
devastating to overall sleep hygiene.

The regenerative medicine procedures performed at RestorePDX rely 
primarily on autologous regenerative medicine products. This means 
the regenerative or restorative agent that is being deployed at the site 
of injury is being sourced from the patient’s own body. While there is 
typically some level of processing involved that can dictate quality--like 
the centrifuge for platelet-rich plasma therapy or “washes” for adipose-
derived stem cell therapy--generally speaking, the healthier a patient is 
the better the autologous regenerative medicine agent harvested from 
their body will be. If a patient is unhealthy, then there is a good chance 
that the autologous regenerative agent sourced from their body will be of 
a lower quality and therefore less effective. So the key to maximizing your 
chances of having a successful regenerative medicine procedure is to be 
as healthy as possible before, during, and after the procedure. 

5 WAYS TO MAKE YOUR REGENERATIVE MEDICINE
PROCEDURE MORE SUCCESSFUL

Fortunately, naturopathic doctors are well-suited to defining and 
promoting overall health in their patients, because restoring and 
maintaining the foundations of health is the cornerstone of naturopathic 
medicine. Optimizing your body for a regenerative medicine procedure 
entails ensuring overall health in five key areas: sleep hygiene, systemic 
inflammation, diet and supplementation, stress management, and 
hormone levels.
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One oft-overlooked driver of systemic inflammation is the gastrointestinal 
system. Conditions like leaky gut, dysbiosis of the microbiome, and 
gastroesophageal reflux disease (GERD) can all cause systemic 
inflammation if left unchecked. Therefore, it is critically important to 
consult your primary care naturopath before undergoing a regenerative 
medicine procedure if you suffer from these issues, as they can provide a 
number of integrative and allopathic interventions for these conditions.

2. SYSTEMATIC INFLAMMATION
Inflammation is the body’s natural response to healing. However, too 
much inflammation has the potential to interfere with an orthobiologic 
treatment and stop the regenerative agent from working to its full 
potential. Therefore, it is critically important that you do all you can to 
control systemic inflammation before undergoing a regenerative medicine 
procedure. Fortunately, controlling systemic inflammation goes hand in 
hand with the other suggestions in this section, including diet, exercise, 
and sleep, so if you focus on those aspects of your lifestyle, your systemic 
inflammation should be well-managed!

However, it is important to realize that nutrition goes beyond mere caloric 
intake; proper supplementation is also key to optimizing your diet before 
and after a regenerative medicine procedure. Things like turmeric, fish 
oil, and boswellia, can reduce bad inflammation while promoting the 
beneficial, healing inflammatory responses required for healing. There are 
also a number of medications, both over-the-counter and prescription, 
that can interfere with a regenerative medicine procedure, so you should 
review a list of all medications, including supplements, you take with your 
provider before undergoing the procedure to make sure nothing you take 
will present obstacles to success.

3. DIET AND SUPPLEMENTATION
Second only to sleep, diet is the foundation for all health. What you 
eat, when you eat it, and how you eat it is critically important to your 
overall health and, by extension, the likelihood of success following a 
regenerative medicine procedure. A diet that is high in carbohydrates and 
low in healthful fats and overall nutritional value will increase systemic 
inflammation, depress your mood, and lower cellular resilience, all of 
which can interfere with an orthobiologic agent. 
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Finally, how and when you eat is just as important as what you’re 
consuming. One of the most powerful tools at your disposal in this regard 
is an approach to diet called intermittent fasting and/or time restricted 
eating. For true intermittent fasting, one should go for a period of at least 
24 hours without caloric intake. Another, and more popular method is 
called time restricted eating, wherein you consume calories only within 
a set window of time, generally a window of 8  hours or less, and forego 
all foods outside of that window. The human body is not designed to 
accommodate the easily accessible, high-calorie food sources that are in 
existence today. Our ancestors, even as recently as a few hundred years 
ago, went days or weeks between big game kills, so their bodies evolved 
to accommodate long periods without eating. Mirroring these caloric 
deserts can help control inflammation, manage your weight, and even 
unleash powerful substances called fibroblast growth factors that play a 
critical role in the healing and repair of connective tissues like collagen. 
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In conclusion, the healthier you are leading up to and following a 
regenerative medicine procedure, the better your chances are of 
experiencing a positive outcome from the treatment. Because the key 
component of an orthobiologic treatment is being sourced from the 
patient’s own body, it stands to reason that someone in poor health with 
bad diet, exercise patterns, and sleep hygiene would fare worse than 
someone whose health was in top order.

4. STRESS MANAGEMENT
Stress levels affect a wide range of the body’s systems and processes, 
nearly all of which could impact the success or failure of a regenerative 
medicine procedure. Excess stress and its resultant hormonal imbalances 
reduces cellular resilience and interferes with the body’s natural healing 
processes. Addressing high levels of stress in our lives can improve overall 
health and better situate the body to respond to a regenerative medicine 
procedure. Things like exercise, diet and nutrition, supplementation, and 
meditation or focused breathing exercises can allow lower stress and 
improve your chances of experiencing a positive outcome from your 
regenerative medicine procedure.

5. HORMONE LEVELS
As a matter of routine, patients at RestorePDX who have been indicated 
for a regenerative medicine treatment first undergo routine lab 
work to check the levels of a variety of hormones and nutrients in 
their bloodstream. This is done to rule out comorbidities like anemia, 
hypothyroidism--both clinical and subclinical varieties--and Vitamin D 
deficiencies that could interfere with an orthobiologic agent. If your blood 
work returns any worrisome values, Dr. Manning and his team will work 
with you to address them and remove any obstacles to success before 
your regenerative medicine procedure.
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While regenerative medicine as a whole has applications far beyond the 
musculoskeletal system, orthopedic regenerative medicine is focused 
on delivering specific types of the body’s own cells, some of which have 
been processed to optimize their ability to promote healing, to the site of 
an injury. Once delivered, these cells use their natural anti-inflammatory 
and healing properties to act on the damaged tissue and help drive 
recovery. There are a number of procedures that fall under the umbrella of 
regenerative medicine, but two of the most common treatments today are 
platelet-rich plasma (PRP) therapy and stem cell therapy. 

WHY REGENERATIVE MEDICINE?

Regenerative medicine is a still-developing branch of medicine that seeks 
to harness the body’s innate ability to heal itself in the management of 
musculoskeletal injuries and disorders.

Regenerative medicine is a nascent, cutting-edge branch of medicine and 
long-range outcome studies are likewise still in progress. When we began 
using autologous biologics--meaning orthobiologic cells were harvested 
from and reinjected into the same person--about ten years ago, our first 
priority was to assess the safety profile of these injections. After extensive 
research, literature review, and dialogue with thought leaders in the field, 
it became very clear that platelet-rich plasma therapy, bone marrow 
aspirate concentrate, and fat grafts were among the safest injection 
therapies available to clinicians. In fact, these injections were much safer 
than the exogenous steroids and other chemicals synthesized in a lab 
that were already in use around the world. Today, we even have evidence 
to suggest that platelet-rich plasma is a powerful and broad-spectrum 
antibiotic! As this nascent field develops, the efficacy of orthobiologic 
therapies will continue to solidify, and the standard of care use and 
protocols for these procedures will become better defined and outlined 
for providers.
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Second, regenerative medicine procedures require very little, if any, 
pain medication during recovery and in most cases exclusively uses the 
body’s own cells to drive recovery. This means there are usually no foreign 
chemicals, additives or implants being injected into your body, further 
lowering the risk of complications following a procedure. Considering 
that our country is in the midst of a raging opioid epidemic driven by our 
overuse of these powerful drugs, keeping patients off of narcotics--or at 
the very least keeping them to a minimum--during recovery is no small 
matter.

Clearly, the growing consensus about regenerative medicine is that the 
field promises some key advantages over traditional treatments like 
surgery. First, regenerative medicine is less invasive than surgery and is 
done in the outpatient setting with no significant incisions, nor use of 
sutures. The risks of infection and complications are therefore dramatically 
lower and recovery time following the procedure is minimal. The most 
common side-effect of a regenerative medicine procedure is little more 
than soreness at the site of injection and/or cellular harvesting. 
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We constantly strive to improve our outcomes by vetting new products 
and procedures for the practice, which is what led us to the Regenexx 
network. We brought Regenexx into our treatment regimen when it 
became readily apparent that manually processing cells gave us much 
greater control of the process and greatly improved the overall safety 
and efficacy of our procedures. Our first trial with the Regenexx platform 
indicated a ten-fold increase in stem cell concentration using the 
Regenexx system compared to the bedside centrifuge we were using prior 
to the test.

There is a continually expanding body of evidence to suggest that 
regenerative medicine can help promote healing and recovery from acute 
and/or chronic musculoskeletal disorders. Furthermore, regenerative 
medicine can be used from head to toe, so anyone suffering from pain, 
weakness, or disability caused by an orthopedic injury or disorder could 
be a candidate for one of these procedures. Some of the conditions that 
might benefit from a regenerative medicine procedure include ligament 
and tendon strains, sprains, and tears (including knee Anterior Cruciate 
Ligament tears); tendonosis; bursitis; plantar fasciitis; arthritis; and a wide 
range of spinal disorders, including degenerative disc disease, herniated 
discs, and impingements. 

WHAT CAN REGENERATIVE MEDICINE TREAT?

ORTHOBIOLOGIC TREATMENTS
As mentioned above, the two most common regenerative medicine 
procedures are platelet-rich plasma (PRP) and stem cell therapy, which 
in the musculoskeletal world includes bone marrow aspirate concentrate 
and adipose aspirate graft treatments. RestorePDX partners with 
Regenexx, a global network of highly-trained regenerative medicine 
specialists, to offer our patients the most advanced, evidence-based 
treatments in the world. Regenexx creates what we believe are the best 
regenerative medicine procedures available today. Different vendors rely 
on different supplies, equipment, and processes to prepare and perform 
regenerative medicine procedures, and RestorePDX trusts Regenexx 
above all others. 
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These cells also stay relatively constant in number throughout life, and 
theoretically provide a much more stable source of stem cells in terms 
of both the total number of cells and their viability throughout life, even 
into our later years. By comparison, the bone marrow mesenchymal stem 
cell supply starts to diminish as early as our twenties, and that trend can 
continue throughout life.

STEM CELL THERAPY
Stem cell therapy uses the body’s own stem cells to promote healing and 
recovery. Adult stem cells have two unique characteristics that allow them 
to assist in healing. First, they are what is known as an undifferentiated 
cell, meaning they have the ability to regenerate into a variety of different 
tissue types, from muscle to nerve to cartilage cells. Second, stem cells are 
active signaling cells that change the healing properties of the local cells 
when they are injected. They change gene expression, recruit nearby stem 
cells that weren’t part of the injection, and energize and direct the healing 
process for all musculoskeletal tissue types. These two characteristics 
allow stem cell therapy to make a powerful healing impact on diseased or 
damaged tissue.

ADIPOSE STEM CELL THERAPY
There are two primary forms of stem cell therapy: adipose stem cell 
therapy and bone marrow aspirate concentrate (BMAC) therapy. Adipose 
tissue, which we commonly refer to as fat, can be found throughout the 
body and is known to contain high concentrations of mesenchymal stem 
cells (MSCs) or pericytes, which can differentiate into a variety of tissue 
types across the body. Adipose-derived stem cells are autologous stem 
cells, meaning they come from the same individual they are being used 
to treat, so there is no risk of rejection. Furthermore, harvesting them may 
be preferred in some settings over stem cells sourced from bone marrow, 
which is housed within the bones themselves. The pericyte stem cells in 
the fatty tissue are located around the many blood vessels that permeate 
the fatty tissue.
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Platelet-rich plasma (PRP), which would really be better known as super-
concentrated platelets, describes the end product of a precise mechanical 
centrifugation process through which a patient’s own blood is extracted 
and refined to create a substance with a concentration of platelets much 
greater than that which is found in unprocessed blood. Platelets, which 
are responsible for the clotting process that the body uses to slow and 
stop bleeding, are now known to play an integral role in the healing 
process by nature of the growth factors they contain, which promote 
healing and fight inflammation. By using imaging guidance to precisely 
deliver this prepared, highly concentrated mixture of healing cells to 
the site of injury, platelet-rich plasma therapy can initiate the healing 
process and repair damaged or diseased tissue, thereby reducing pain and 
increasing function without the need for major surgery.

PLATELET-RICH PLASMA (PRP) THERAPY

BONE MARROW ASPIRATE CONCENTRATE (BMAC) THERAPY
A significant percentage of our body’s adult stem cells are located in 
the bone marrow, which is the soft, gel-like tissue inside the bones. The 
bone marrow produces the cellular components of our blood, including 
platelets, red blood cells, and white blood cells. During a bone marrow 
aspirate concentrate treatment, your physician will harvest stem cells 
from specific locations in the hip under local sedation, generally three 
to five sites in total. Reputable regenerative medicine physicians will 
perform this procedure under ultrasound or fluoroscopic guidance, as 
the best harvesting locations are small and easily missed if the procedure 
is performed without the aid of imaging guidance. These harvested 
stem cells are then prepared to create an injectable product that can be 
delivered directly to the site of injury and promote healing and recovery. 
This type of treatment has a tremendous track record of safety and 
efficacy in orthopedics. The world-renowned French orthopedic surgeon 
Dr. Philippe Hernigou has been using stem cells derived from bone 
marrow for almost 50 years.  His pioneering work is what has set the stage 
for the orthobiologic revolution we see in action today.
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Accurately diagnosing a patient requires first sitting down with them 
and conducting a complete, detailed history and physical examination, 
including family history, their experience with the pain to date, and their 
ultimate goals and desired outcomes for treatment. 

The information gleaned from this interaction will help inform the next 
step, which includes ordering and interpreting any and all necessary 
diagnostic imaging studies. We routinely use the following studies in this 
step of our diagnostic approach:

THE RESTOREPDX APPROACH:
THE THREE-LEGGED STOOL OF
REGENERATIVE MEDICINE

At RestorePDX, we are absolutely committed to delivering the best 
possible outcomes for our patients. To do this, we have developed a 
unique approach to diagnosis and treatment that we refer to as the three-
legged stool of regenerative medicine: Precision Diagnosis, Precision 
Biologics, and Precision Delivery. This approach allows us to ensure that 
all of our patients receive world-class care for their musculoskeletal pain 
by more completely harnessing the body’s ability to heal itself. This is the 
ultimate goal of regenerative medicine. Let’s dig into how this approach 
plays out in our clinic.

PRECISION DIAGNOSIS
At RestorePDX, we believe in treating the underlying cause of a patient’s 
pain, not just the pain itself; in other words, we don’t want to be the 
aforementioned “Mopping Plumber.” The only way we can successfully 
accomplish this is by first honing in on a Precision Diagnosis of a patient’s 
condition.

• X-ray and computed tomography (CT): these studies enable us to see 
the bones in great detail and identify fractures or other misalignments. 

• High-field magnetic resonance imaging (MRI): this test allows us 
to better visualize the soft tissue structures surrounding the bones, 
including ligaments, tendons, muscles and other soft tissue structures 
of the musculoskeletal system.
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In short, the staff and clinicians of RestorePDX work together as a 
team of Interventional and Diagnostic Musculoskeletal Radiology, 
Interventional Pain Management, Sports Medicine, and Regenerative 
Medicine specialists to synthesize all of the data gathered from your 
clinic appointments and diagnostic tests to determine what is causing a 
patient’s pain. 

• Musculoskeletal ultrasound: this study offers a different perspective 
on the soft tissue structures, including how they react through their 
complete range of motion and under stress. 

• Diagnostic injections: an injection of anesthetic medication or low-dose 
prolotherapy to determine whether or not the ligament, tendon, or 
nerve we have identified as a possible culprit in driving a patient’s pain 
is truly the bad actor we need to target for treatment. If they experience 
relief from the diagnostic injection, be it fleeting or long-term, then we 
know we are on the right track! These are an incredibly powerful tool for 
clinicians as they allow us to “test drive” a treatment before a patient 
undergoes it. Unfortunately, patients often misunderstand the concept 
of a diagnostic injection, so we take great pains to ensure that the 
procedure is clearly understood by all of our patients.

Another key component of Precision Diagnosis is the concept of “AND,” 
which highlights the reality that patients often suffer from multiple pain 
generators. This reinforces the idea that, when dealing with chronic 
injuries, there are multiple pain generators in the affected functional 
chain or unit and these connected pain points should be treated together 
to drive long-term healing and prevent reinjury. We have embraced this 
paradigm shift in the treatment of musculoskeletal disorders, which 
includes concepts like kinetic chain therapy patterns or functional chain 
treatments, wholeheartedly.
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PRECISION BIOLOGICS
Once our team has honed in on a diagnosis, the next step is to identify 
the best treatment, orthobiologic or otherwise, for that specific issue. 
There are a number of factors that determine which treatment modality-
-and sometimes, even which version of a given modality--will offer the 
best outcome for a patient. For instance, not all platelet-rich plasma 
(PRP) therapy is created equally. Research from the Stanford University 
Human Performance Lab, as well as a comprehensive review of the 
extant literature, shows that specific platelet-rich plasma preparations 
have very high success rates in joints for osteoarthritis, while others may 
work better for tendons and ligaments and still other variants are best for 
nerves. Interestingly, platelet-poor plasma preparations have been shown 
to actually be the best configuration for inducing muscle regeneration 
following atrophy caused by injury or disease. In short, not all platelet-
rich plasma therapy is the same, and someone who just dabbles in the 
procedure will not have the mastery necessary to understand and, more 
importantly, account for the many nuances of this procedure.

Like any fast-growing industry, the field of regenerative medicine has 
thousands of start-up players operating alongside more established 
companies, all of which offer competing products with wildly divergent 
efficacy. For example, the concentration of stem cells produced by 
different bone marrow aspirate kits and/or harvesting techniques 
varies from vendor to vendor, with some extracting wholly insufficient 
concentrations for treatment. This becomes even more critical when 
dealing with treatment modalities like amniotic stem cells, which use 
cells from outside a patient’s body; some of these products are utterly 
useless, while others have some merit. In other words, not everything 
that calls itself a stem cell injection is actually a stem cell injection. This 
inconsistency presents a moving target of sorts to any physician offering 
regenerative medicine treatments, as the onus falls on them to vet and 
source the best products for their patients.
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While the field is maturing and the offerings are consequently getting 
better and better as bad actors weed themselves out of the marketplace, 
patients must still rely on their treating physician to stay current on the 
constantly evolving scientific literature and product offerings to ensure 
they are getting specific and strategic regenerative medicine treatment 
regimens. At RestorePDX, we stay abreast of the developments in the field 
and are constantly reevaluating our treatment protocols to ensure we are 
using the best supplies in the most efficient way for our patients. We pride 
ourselves on our position as key opinion leaders and innovators in the field 
of regenerative medicine and seek to drive the field into the future with 
every patient we successfully treat using orthobiologics.

Once a patient’s problem has been diagnosed and the appropriate 
orthobiologic regimen has been decided upon, the third and final 
principle of our approach to regenerative medicine comes into play: 
Precision Delivery. In regenerative medicine, the precise placement of 
orthobiologics is absolutely critical; even if you have the best stem cells 
in the world, calibrated to the ideal concentrations for your injury, they 
will be wholly useless if your physician delivers them to the wrong site. As 
Dr. Desai says, “Close only counts in horseshoes and hand grenades… and 
maybe steroids. But not with stem cells, they need precision.”

PRECISION BIOLOGICS

To that end, we use advanced imaging techniques, including ultrasound 
imaging and fluoroscopy, to deliver an orthobiologic payload exactly 
where it is needed for maximum efficacy. 

A qualified regenerative medicine physician will never, ever try to inject 
orthobiologics “blind,” or without imaging guidance. When ultrasound 
or fluoroscopic image guidance is properly used to directly visualize the 
needle injecting into the target tissue, it is completely safe and accurate. 
Some of the sites to which we commonly deliver orthobiologics are mere 
millimeters in size, so injections can easily be misplaced even under 
imaging guidance! Precision Delivery takes time, care, patience, planning, 
and expertise - a commitment RestorePDX makes to each and every one 
of its patients.
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EXPERIENCE THE RESTOREPDX DIFFERENCE AND
WHAT DR. MANNING CAN DO FOR YOU
Understanding the basics of regenerative medicine and the role 
of a naturopathic physician in an integrative pain management 
practice is hopefully the first step on your road to recovery. The 

second, should you choose to take it, is to come see the RestorePDX 
difference for yourself. If you have arthritis,  joint pain, neck or low 
back pain, tendon or ligament issues, Dr. Manning is here to help 
you. His naturopathic training will provide you with individualized 
care that focuses on treating the root cause of your ailment, while 

using his conventional training to provide precision delivery of 
orthobiologic medicine. Our team is patiently waiting to answer your 

questions and start you on the path to a better, more fulfilling life.

Call us today and set up your first appointment with
Dr. Manning — we are completely confident that you will 

experience life-changing results!

MAKE AN APPOINTMENT


