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Chapter 1: Introduction

'JSTU UIJT CPPL JT QBSU PG B UXP EFDBEF RVIEDUNJFEMOBVMXIBU * |IB
Theory” of the musculoskeletal system. Physicists have long sought a single “theory of

everything” that ties together all other theories into one grand explanation of the universe. I've

sought to do the same for the musculoskeletal system. Many theories abound about how to

diagnose and treat joint, muscle, tendon, ligament, and spinal problems. Orthopedic surgeons

have a surgical approach, family-practice sports-medicine practitioners another conservative

approach, chiropractors their own alternative approach, and physical therapists yet another.

Within chiropractic, physical therapy, and alternative medicine, there are literally hundreds of

wholly different theories about what's wrong with the body and how best to address these

problems. Having studied many of these, | always found a kernel of truth and some

interconnection between them. As the research in this area has become more robust in the

QBTU ZFBST NBOZ PG UIFTF DPODFQUT DBO OPX CF WFUUFE CZ TI
intuitive guesses.

This book contains my own theory of how the musculoskeletal system works and offers a way

to organize that information for both doctors and patients. The reader should note that while

NBOZ PG UIF DPNQPOFOUT PG UIJT OFX UIFPSZ BSF TVQQPSUFE CZ ¢
whole package as | present it hasn’t been studied using what doctor's call “level-| evidence.”

This type of medical evidence means that randomized controlled trials have been performed

and the treatment approach has been found to be effective. Having said that, most of what we


http://en.wikipedia.org/wiki/Unified_field_theory
http://en.wikipedia.org/wiki/Unified_field_theory
http://en.wikipedia.org/wiki/Evidence-based_medicine

do today for patients with musculoskeletal problems is not supported by level-I evidence. This
includes joint arthroscopy, microfracture surgery, labral repairs, all spinal surgeries (including
fusion, laminectomy, and discectomy), tenotomy, realignment surgeries (high tibial osteotomy;,
lateral releases), rotator cuff repair, ligament repairs, arthroscopic and surgical debridement,
chiropractic adjustments, acupuncture, massage, and most all physical therapy. These surgical
BOE OPOTVSHJDBM BQQSPBDIFT BMM MBDL UIF UZQF PG SJHPSPVT TDJF
shows they are effective. In fact, when some of these procedures have been studied in controlled
trials, they have often been shown to be no better than placebo surgery or no surgery.
"SUISPTDPQJD LOFF EFCSJEFNFOU JT UIF NPTU SFDFOU QSPDFEVSF

This is an Internet book that instead of being about 100 pages long is really several thousand

pages long. How is that accomplished? The science behind many of these concepts would

DSFBUF BO VOXJFMEZ QVCMJDBUJPO UIBU XPVME CF UPP EJGmDVMU
QVCMJTIJOH UIJT CPPL PO UIF *OUFSOFU * DBO FBTIJMZ IZQFSMJOL
references so the reader can delve deeper into any subject or simply read the basic explanations.

In addition, my goal is to allow patients to submit questions and feedback so the book can be

VQEBUFE BOE JNQSPWFE 5IF *OUFSOFU BMMPXT UIJT LIJOE PG nFYJC(
in the title (starting with version 1.0 and adding to that with each minor or major change). As

the book is updated on the Internet, the version number will allow the reader to know if he or

she has the most current information. Making this book better is as simple as clicking a link.

5P TVCNJU RVFTUJPOT PS BTL GPS DMBSJmDBUJPO PO BOZ QBSU PG
author by clicking here.

What is Orthopedics 2.0? In particular, Orthopedics 2.0 doesn't refer to the discipline of

orthopedic surgery nor its successor. While orthopedic surgery may well be used as a part

PG OSUIPQFEJDT OSUIPQFEJDT IBT B CIJHHFS GPDVT CFZPOE K
musculoskeletal system (bones, joints, muscles, tendons, and ligaments). We focus on each

part of the neuromuscular system as it is interconnected to the whole and as it is articulately

formed together through alignment and stability.

While the focus of this book is nonsurgical, there will always be situations where the best
approach is surgical. What will likely occur over the next 1 to 2 decades is a slow and steady
movement toward less invasive orthopedic type procedures. What we call “Interventional
Orthopedics.” This is identical to what's occurred in other areas of medicine, such as cardiology
with fewer more-invasive open heart surgeries and more x-ray—guided catheter procedures.

Interventional Orthopedics represents the shift from joint salvage to repair. When the focus shifts to
repair, the amount one needs to know increases exponentially. The pyramid at the beginning of the
introduction outlines what we use to evaluate the musculoskeletal system. While | use stem cells in
daily practice, it's important to note that helping patients is often not as simple as injecting magic
stem cells. This book details the system our clinic uses to decide which procedures and therapies
to apply as well as the way we look at joints, muscles, nerves, bones, tendons, and ligaments.


http://www.healthline.com/blogs/exercise_fitness/2009/05/knee-surgery-arthroscopy-results-no.html
mailto:centenooffice%40centenoclinic.com?subject=
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The problem with repairing the musculoskeletal system is its complexity. Think about your car.

You know there are critical components to keep it running. The wheels have to be aligned or

the car won't go straight and the tires will wear unevenly. The connections between the wheels,

UIF BYMF UIF ESIJWF TIBGU BOE UIF FOHJOF IBWF UP CF nFYJCMF B
engine, as it turns the drive shaft, has to be well oiled. As the engine cranks up to even faster

TQFFET UIF DPOOFDUJPOT IBE CFUUFS CF TUBCMF PS UIF XIPMF UIJ
engine has miles of wiring and small computers on board to monitor the whole thing and to

regulate the activity of the engine, brakes, gasoline usage, and monitoring systems.

Now think about your body and its bones, joints, muscles, tendons, ligaments, and nerves.

The same principles of alignment, good joint connections, stability, and sound wiring (nerves

BOE NJOJDPNQVUFST UIBU JNQBDU FWFSZUIJOH GSPN UIF UIJNJOH P
about joint position) apply. Regrettably, our surgical approach, to date, has too often just

focused on bringing the car into the shop to replace a few worn parts or shave them down

TP UIFZ mU B MJUUMF CFUUFS CVU JU IBT OPU DPOTJEFSFE IPX UIF
analogy now as it applies to a person. If a 40- or 50-something patient that runs every day is

suddenly diagnosed with right knee arthritis, shouldn’t we ask ourselves why only the right

knee was impacted? Could it be that for years the right knee was getting worn down due to

poor alignment? We’d all accept this premise at face value; a misaligned front wheel and axle

could cause the right front tire to wear faster than the left. Yet for some reason, our medical

care system often ignores why one joint wore out faster. The reason: if the plan is to replace

the joint, who cares? What if we wanted to save the joint? Would it matter more? Absolutely!

This is the reason for the Ortho 2.0 approach and this book. When the shift is moved from

replacement to repair, it matters how the joint got that way, if the joint is stable, if the

TVSSPVOEJOH NVTDMFT BSF mSJOH DPSSFDUMZ UP QSPUFDU UIF KP.
correct to support a healthy joint, and if the wiring is in order.

While stem cells are a great advance and represent a cutting-edge tool, their use without
considering all of these other things doesn’t get patients where they want to be, which is
having a joint they can count on for many years to come. In this book, we’ll look at all of the
parts of the Orthopedics 2.0 paradigm listed above, or as my partner coined the term, SANS.
This stands for stability, articulation, neuromuscular, and symmetry. Sans in Latin means
“without”; hence, the focus of this book is to leave you sans pain.



Interventional Orthopedics in Action

#FGPSF XF HFU TUBSUFE MPPLJOH BU UIF 4"/4 TZTUFN JO NPSF EFUB
movement in medicine that builds off of it—Interventional Orthopedics. This approach is
different from traditional surgical orthopedics. So let’s look at some of those differences.

Joint Replacement vs. Stem Cells:  The surgical approach is to

BNQVUBUF UIF KPJOU BOE JOTFSU BO BSUIJmDJBM KPJC(
cutting out a joint? A dramatic rise in heart attack and stroke risk, wear

particles from the joint prosthesis, and toxic metal levels in the blood stream.

The interventional approach? Many joints with arthritis are unstable,
so the physician places injections in the ligaments that need to be
tightened to produce a more stable and better functioning joint. With
a high degree of skill, using guidance, the stem cells are then placed

into the portions of the joint that need help. Can this work? Our treatment
registry data suggests that it helps many patients.

Rotator Cuff Tears: The surgical approach is to sew the tear and hope it heals. However, too
often it doesn’t heal—with rates of surgical failure as high as 6 in 10. In addition, big tears fare
even more poorly. Why? Many rotator cuff muscles and tendons tear because they have poor
blood supply and fewer stem cells, leading to weak tissue. In addition, all too often, the extensive
bracing required causes the rotator cuff muscle to atrophy, making it even weaker still.

The interventional approach? Precisely inject platelets or stem cells under
ultrasound guidance to prompt repair by improving the blood supply and
the strength of the tissue. Since often no brace will be needed, atrophy of
the muscles in less likely. In many patients with rotator cuff tears treated
this way, our registry data shows very promising results.

Anterior Cruciate Ligament (ACL) Tears:  The surgical approach is to remove a torn ACL and

\ Mate
b Patella

—— install a copy. The problem is that the fake ligament goes in at too
\ N ;P _

steep an angle and isn't able to stabilize the knee like the original
equipment. #FDBVTF PG BeMadr rBt€s deh\diy high with
) ' athletes being 6 times more likely to re-tear the same or the
( e \_ opposite ACL. This is likely because the new ligament has none
PG UIF TBNF mOF UVOJOH QPTJUJPO TFOTPST PG
the rehab time until full play can be 6 months to a year.

The interventional approach? Use the MRI image to map the location of the tear, and then use
real-time x-ray to place a needle into the tear. Place stem cells into the tear to heal the area.
The rehab time to full activity can be as little as a few weeks to 2 to 3 months.
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Low-Back Disc Bulge: The surgical approach is to cut out the bulge that's pressing on a spinal
nerve causing sciatica. The problem? Discs don't heal. Cutting out the bulge is like sanding
down a bump on a bike tire, weakening the outer rubber covering and making it more likely to fail.

The interventional approach? Inject platelet growth factors into the area to improve the blood
supply around the disc and reduce the swelling. If this doesn't work, inject specially prepared
and cultured stem cells into the disc bulge using a novel device to strengthen the weakened and
bulged disc.

Ankle Ligament Tears: The surgical approach to chronically
loose ankle ligaments is to remove those ligaments and try to
reroute tendons through holes drilled into bone to stabilize the
area. The downside? For starters, the tendons will never have
the same ability to protect the joint as the native ligaments. In
addition, the tendons harvested to replace the ligaments all have

a function—there are no spare parts in the body. As a result, the
area where the tendons were harvested will never be biomechanically
the same.

The interventional approach? Locate the stretched areas using active ultrasound imaging with
a stress exam (to place the ligaments under stretch). Platelets or stem cells (depending on the
extent of the tears) are then placed using exacting ultrasound guidance into the tears in hopes of
healing the weak spots. Unlike the long rehab spent on crutches and in a boot using the
surgical approach, most interventional patients can go back to activities quickly.

Ulnar Collateral Ligament (UCL) Tears: The surgical approach to this ligament in the elbow
that is often injured in throwing athletes, such as pitchers, is “Tommy John” surgery where the
ligament is replaced with a tendon. Many athletes’ careers end here; however, some go on to
play a few more years after losing 1 to 2 seasons.

The interventional approach? Use ultrasound stress testing to

diagnose areas of weakness often missed on an MRI. Then place

platelets or stem cells into these exact spots. #FDBVTF UIJT JT POMZ |
injection, recovery is quicker and players return sooner.

Knee Meniscus Tears: The surgical approach to a partial

meniscectomy is to remove parts of a torn meniscus to try

and relieve pain. However, is removing parts of an important shock-absorbing structure a good
idea? Several studies show more arthritis for patients who get parts of the meniscus removed.
In fact, several recent studies have shown that for patients with arthritis and a meniscus tear,
it's often doubtful that the meniscus tear seen on MRI is causing the pain . For patients with that
problem, if they have surgery on the tear,

10
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the results are no better than just getting physical therapy. Finally, even if the patient is younger and
has no arthritis, recent research shows that meniscus surgery is no better than a fake procedure.
The most common orthopedic surgery in the United States is partial meniscectomy.

The interventional approach? First, treat any lax ligaments that may have also been injured but

are often overlooked. Next, carefully map the location of the tears using ultrasound imaging,

and JOKFDU QMBUFMFUT PS TUFN DFMMT EFQFOEJOH PO UIF TFWFSJUZ P
Recovery is quicker because no surgery is done and nothing is removed.

11
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Introduction to SANS

Popping/cracking, joint
swelling after activity, joint
pain after activity

Nurnbness, tingling,
burning, chronic
muscle tightness,
pain that radiates

Pain, symptoms,
or wear and tear
on one side more

Neuro- Constant joint than the other

muscular swelling and
pain

This book is designed so that if you read the next few pages, you'll have the gist of the

message.The book is also rich in infographics—diagrams that allow you to use pictures and

text to better understand the content. Finally, the pages that follow this section describe the
concepts in more detail. 6R LI \RX-UH UHDOO\ EXV\ VWDUW KHUH DQG HQG Kt
rest later.

The SANS concept breaks your pain problem into its root causes in four areas: stability,
articulation (joint), neuromuscular, and symmetry. (See below.)

12



The ability of a joint to tightly move as it was
designed without extra motions that might burt the
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P The left/right and front/back balance of the body.
(éegenexx When the body is asymmetrical, certain parts get

injured or wear out faster,

If you have chronic pain of almost any type, from arthritis to spine pain, you will be forever at its
mercy if you don’t understand its four parts. If you understand these, however, you can take

control. So pay attention!

6 W D E LYOUr jints and spine may have small amounts of extra motion that is literally slowly
destroying them. The real shocker is that many highly trained physicians and surgeons will
MJLFMZ OFWFS UFMM ZPV BCPVU UIJT JOTUBCJMJUZ .PSF DPODFSO.

a few simple injections or exercises.
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Stability means a joint that moves with The misclos il Neep thefoint

propery aligned during movement,
This huppens with micrometear

the surfaces in general alignment, all precision Pobierms e muccles
the time. Ligaments are the living “duct i o
tape” that prevents the joint from '
catastrophic failure. You also need
them to make sure the joint doesn't
give too much when you stress it hard.
Examples include when you walk

fast, run, cut (the rapid lateral moves

joint undergoes much more wear

common in sports and exercise), or lift i

weights. On the other hand, muscles

provide the slight adjustments that keep the joint surfaces in very precise alignment as you

NPWF 5IF NVITDMFT mSF JO B TZNQIPOZ PG NPWFNFOU XJUI NJMMJTI
precision to make all of this happen. How do you know if you have a problem with instabili-

ty? You may or may not feel your joint popping and cracking—this tends to happen when the

instability is severe. You may have pain or swelling after activity. If you don't feel these things,

your joint may be more stable, but it may have more subtle problems that lead to a more rapid

progression of arthritis. Click on the infographic labeled “Stability” to learn more.

Articulation: This is a fancy word for

joint. Your joints allow movement in very

TQFDIJmD XBZT :PVS 1JQ IBT B EJGC
pattern of possible motion than your

Hipsien (feien |
st mae of Hvltin & i
WA

shoulder, which is still different from
your ankle. A joint is generally made of
two bones that come together that are
cushioned by cartilage and by a spacer

Articulation

or guiding tissue (for example, a meniscus
or a labrum). A joint is also surrounded

by a tough leathery covering called a joint
capsule and is further reinforced by lig-
aments. If you want to stay active as you age, you need to learn more about the status of your
joints, as healthy joints are required for maximum activity.

Everything you do injures your joints a little bit. The million dollar question is whether they're
able to keep up and repair the damage. Stem cells live in all of our joints and are like little
repairmen. As we age, there are less of these repairmen, so at some point, wear and tear can
exceed the ability of the joint to repair itself and arthritis begins. Many physicians have begun

14



to supplement this repair capability using various technologies, including stem cells. Click on
the infographic labeled “Articulation” to learn more about your joints.

Neuromuscular: Your nerves drive

" he normal motian your muscles, yet this fact seems

that powers us and

protects our joints . .
Sl lost on much of medicine today.

have problems

We'd all accept that when the nerves
are severed, muscles die (think
Christopher Reeve'’s spinal cord
injury that led to his severe muscle
atrophy). Yet what happens when

smaller amounts of nerve irritation
You may not know
you h:\re nerve
problems other than
certain museles
remain tight.

Neuromuscular

are present? If you have a chronically

tight or weak muscle in your arm or
leg, you might not think it’'s due to
an irritated nerve, especially one in your neck or back, but it may be. When the muscles are
impacted, they develop tight and weak knots known as trigger points. All the muscle
strengthening in the world won’t help a muscle when it has lots of these trigger points. They
need to be cleaned out before the muscle can work normally. Click on the infographic labeled
“Neuromuscular” to learn more.

Symmetry : Why does one knee get Your Individuat joints need.

1o have the same amount The upper neck supplies

arthritis and not the other? Why is the etons Wby SEoi e ek iy

they will experience more ) ares can cause

arthritis in one hip or shoulder worse? \benbeidies > Nkl

Sometimes these things are due to
prior injury and sometimes to lack

of symmetry. Our bodies are built to ot ivgned
the alignment of the knee

R TR PEobe Ifyour spineisn't straight,

or doesn’t have full and
equal motion in sl
directions, then your joints

exactly like the other. When one of % b A ol

work well only when both sides are

our joints loses normal motion, you
can bet other parts will be impacted.

When one leg is shorter or one ankle
turns in more, again certain parts will wear out faster. Given how important left/right and front/
back symmetry is, it's amazing more attention isn’t paid to the problem. In order to get well,
you must try to reestablish normal symmetry. Click on the infographic labeled “Symmetry”

to learn more.

,Q RUGHU WR XQGHUVWDQG ZK\ \RX KDYH FKURQLF SDLQ DQG KRZ E
understand and deal with all issues in the SANS system. You must address any instability

JTTVFT QSPCMFNT XJUI ZPVS KPJOUT BOE JSSJUBUFE OFSWFT BOE
get your body as symmetrical as possible. This book will explain how the Orthopedics 2.0

approach and the Regenexx procedures can help address these issues.

15



*HWWLQJ 3BHUVRQDO :K\ 6KRXOG , &DUH DERXW
6RPH GRFWRU WROG PH DOO , QHHGHG ZDV D PDJLF LQIXVLRQ RI VWHP

How is that supposed to work? How will the cells infused into your veins get to the injured
spot? Are these even the right kind of stem cells?

See these quick links:
Stem cells injected into your veins will end up in your lungs, not in your knees.

Fat stem cells aren’t as good at helping orthopedic problems.
, KDYH SDLQ LQ P\ MRLQW V DQG P\ GRFWRU VDLG LW:V GXH WR DU

How did your joint get this way? It didn't just happen by itself. Was it an injury? Why can

someone else get the same injury and not get arthritis? Can you slow down arthritis? Why

EPFT TPNFPOF HFU JU JO UIF mSTU QMBDF *T UIFSF TPNFUIJOH * DE
from getting it?

See these quick links:
Knee surgery for arthritis doesn’t work.
What can | do to preserve cartilage?

Why your ACL ligament may be loose and you don’t know it...

, KDYH D WRUQ RU IUD\HG OLJDPHQW WHQGRQ PHQLVFXV RU ODEL
If the tear was due to an injury, why did just that tendon tear? If not, what caused the tear? Why

EJEO U JU IFBM $BO * QSFWFOU PUIFS TUSVDUVSFT GSPN UFBSJOH

surgery even a good idea?

See these quick links:
Is a knee meniscus tear causing my pain, or does everyone my age have meniscus tears?

Why operating on a hip labrum tear may be a really dumb idea.
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There are many things that may be causing your pain outside of a slipped or bulging disc.
5|l[F HPME TUBOEBSE PG mHVSJOH PVU XIJDI TUSVDUVSF JT DBVTJOH
injections. Did you know that there may be abnormalities on your MRI that were missed?

See these quick links:
Diagnostic blocks may save your spine from a useless surgery.

What nobody ever told you was wrong with your MRI.
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“In all of Shakespeare’s plays, no matter what tragic events occur,
no matter what rises and falls, we return to stability in the end.”
Charlton Heston

1. The area I'm concerned about gets very sore or swollen after | exercise. Y N
2. | hear cracking/popping in this area when | do certain activities. Y N

3. This area often feels like it's loose or moves too much. Y N
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What does it mean to be stable? Stable in a mechanical

sense means resistance to falling apart or falling down.

For your body, joint stability is a very big deal, yet you likely

haven't been told the whole story. You see, you've only

been told about a very unstable joint that requires surgery

UP mY B DPNQMFUFMZ UPSO BOE SFUSBDUFE I
instability you don’t know about that's slowly frying your

joints, one movement at a time. Discovering which joints have this kind of instability, called
subfailure, may save you from a joint replacement.

What is subfailure instability, and how do | know if | have it? Subfailure instability means that
the surfaces of the joint aren’t kept in exact proper alignment during movement. Why is this
important? When the joint surfaces uncontrollably crash into one another or even just can't be
kept in perfect alignment, the joint wears down much faster. An unstable joint literally experiences
many times the wear and tear of a stable joint, and bone spurs form. Since stability in many
joints is the number one determinant of whether that joint will have a long happy life or
become “old” before it's time, it's a wonder more time isn’t spent assessing this component

of joint health.

Let’s slice and dice joint stability a little further by separating the type you've heard of and that
is usually easily diagnosed from the type that will slowly destroy your joints and will likely never
get diagnosed. There are two major types of instability: surgical and subfailure. Surgical instability
is less common than its more prevalent cousin—subfailure instability. However, surgical
subfailure this is usually the only type that the orthopedic establishment treats. This means
that a joint (either a peripheral joint, like the knee, or a spinal joint) is very, very unstable and
unable to hold itself together at all. In these cases, surgery is often needed to stabilize the
joint. Examples would be a completely torn and retracted ACL in the knee or severely
damaged ligaments in the spine where a spinal cord injury is feared if the spine isn't surgically
TUBCJMJ[FE " TVSHJDBMMZ VOTUBCMF LOFF NBZ OFFE B OFX DBEBW
through surgery, while a surgically unstable spine may need a fusion where the bones
(vertebrae) are fused together with additional bone. Regrettably, neither is a perfect solution
as the new ACL will go in at the wrong angle and the fusion will cause other spinal segments
above and below to be overloaded.

Subfailure means that the ligament hasn’t completely failed (torn apart like a rubber band) but
instead it's only partially torn, degenerated, or just loose. This much more common type of
instability often doesn’t require surgery and is characterized by small extra motions in the joint
just beyond the normal range. In fact, if you have this type of instability, you likely aren’t aware
that you have this problem.
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Our understanding of subfailure instability is younger and more immature, so while we have

some diagnostic tests to detect this type of instability, our understanding of what is normal and

abnormal is only now coming into focus. However, this type of instability is quite real, and it’s

a clear and long-term insidious drag on joint health. A good example of this is the research

TIPXJOH UIBU SFQMBDJOH BO "$- JO UIF LOFF XJMM MFBE UP FBSMJF
that knee joint. Why? While surgeons take great care to make sure the replaced ligament is

identical to the torn one, there is no way to ensure the replacement ACL has exactly the same

specs as the original. The new ligament can be too tight or too loose or may simply not have

the identical load-bearing characteristics of the original equipment.

ORUH RQ 6XEIDLOXUH ,W:V $00 DERXW <RXU /LJDPHQ

There are two types of subfailure instability: ligament and muscular. Passive ligament stability

keeps our joints from getting badly misaligned. Think of ligaments as the living duct tape that

hold our joints together. An example would be an ACL in the knee, which keeps the tibia bone

from sliding forward under the femur bone. Without this ligament, every step would cause the

joint to experience a potentially damaging shift. On the other hand, active muscular stability is

NBEF VQ PG UIF mSJOH PG NVTDMFT UIBU IFMQT LFFQ UIF KPJOU BM
UIF TUBCJMJUZ mOF UVOJOH TZTUFN O0VS KPJOUT UFOE UP XBOU UP
bend, twist, or slide, even with intact ligaments. As this happens, signals are sent to selective

muscles that surround the joint so that they adjust and correct the alignment. Without this

active system, our joints (especially ones like the shoulder that are dramatically dependent on

NVTDMF TUBCJMJUZ XPVME CF iTMPQQZ w 51JT NVTDMF mSJOH JT B NVT
precision being the difference between beautiful joint music and an asynchronous chorus of

potentially damaging “joint noise.”

-FU T TUBSU XJUIl ZPVS mMOHFS .PWHF
and forth right now. As you move it only

a little bit, there isn’t much resistance to

motion. If you move it a lot (bend it all

the way back), there’s more resistance to

motion. In fact, it eventually stops. This

e Rl e T ™ |

is because the ligaments that surround
the joint (along with the covering of the
joint, called the joint capsule) prevent this

Ligaments keep the joint
from moving too badly out
of atignment. They kick in
when the joint goes to the
end limits of motion.

Muscles help make the

excessive motion and ultimately stop the

o
aligned with movement

joint from moving. This is what happens

Muscle vs. Ligament

in a functioning joint-stability system—the
passive elements (ligaments) keep the
joint surfaces from getting badly aligned.
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stabilizers for the joint, keeping it in good alignment while we move. This small area where the
joint must stay to prevent damage as we move is called the “neutral zone.”

So in summary, stability is about both muscles and ligaments. Our muscles provide constant

JOQVU UP UIF KPJOU UP LFFQ UIF KPJOU BMJHONFOU mOF UVOFE BT
much, the ligaments act as the last defense to prevent joint damage from excessive motion.

Think for a second about what would happen if the muscles didn’t work in microsecond precision

to keep your joints perfectly aligned? What would happen if the ligaments didn’t check excessive

NPUJPO XIFO UIF KPJOU XFOU B MJUUMF UPP GBS #PUI PG UIFTF Ul
or for slowly damaging the joint one movement at a time!

/IPX MFUT FYQMPSF IPX QPPS TUBCJMJUZ NBZ CF IBSNJOH ZPVS KPJOUT
of your skeletal system, the spine. If this important structure isn't stable, nothing else will be
quite right. We’ll then move out to instability in joints, like the shoulder and knee.

7KH 6SLQH LV D ODUYHO RI 6WDELOLW\ (QJLQ'}

The spine is advanced engineering. The spinal column is made from a series [ ]

of blocks that stack one upon the other and provide a base of support for the =

extremities and protect the spinal cord and nerve roots. These interlocking [ ]

blocks (vertebrae) use the same stability model as described above—muscles =

and ligaments. This same system also applies to all of your joints, like the knee,  Tapedblocks-
. Stable, but

shoulder, hip, elbow, and ankle. immobile

Now let’s look at how the spine stays stable. What happens when

you place a bunch of blocks one on top of the other? This tower of

blocks gets less stable as the pile gets higher (see left). One way to

stabilize this high tower of blocks would be to tape the blocks

together. This would make the blocks more stable but wouldn’t allow

NVDI NPUJPO :PV DPVME VTF NPSF SVCCFSZ BOE nl
duct tape or Scotch tape, but again you'd either end up providing

too little stability (highly elastic rubbery tape that gives a lot when
Stable Unstable you stretch it) or too much (duct tape or Scotch tape that's
more rigid).

Imagine if we had to move all of the taped blocks so they could =] ’
bend into a C-shaped curve (see right)? How stable would your | .
blocks be then? The right kind of tape (ligament) would likely allow - .
this motion, but the individual blocks would still start to shift | ..
U

against each other. This shifting could result in disaster, as the
Bad Good-
Shifting Curve
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spinal cord runs through a hole (spinal canal) inside the blocks, and the spinal nerves

exit between the blocks through a special bony doorway (foramen). As a result, too much

movement between the blocks means nerve damage or worse, a spinal cord injury. This is

the dilemma of the spine: how to stack lots of blocks (about 25 high in most people) while

LFFQJOH UIF XIPMF UIJOH TUBCMF BOE nFYJCMF BOE BU UIF TBNF U.
there a solution? Yes, the muscles provide that solution. They keep the blocks (vertebrae)

aligned against one another with millimeter precision while you bend and twist. In fact, since

the muscles are so important for a healthy spine, it's unsettling that most physicians couldn’t

tell you which group of muscles provides this stability.

"SF UIFSF TQFDIJmD MJHBNFOUT MJWF JO UIF TQJOF -PPL BU UIF QJ
highlighted in red all of the ligaments that are visible from the back view of the spine and

pelvis. There are ligaments everywhere! Wouldn't you think these ligaments might be a

target for therapy? Has any surgeon ever said that your ligaments were normal or abnormal?

Regrettably, our medical care system, outside of a few exceptions, ignores the ligaments

that act as the duct tape to hold your body together!

Spine Ligaments to Get to Know

I have shown the low-back ligaments, but many of these are the same in the neck and
upper back.

6XSUDVSLQRXYV ,QWHUVSLQRXYV
T Ligaments: The “duct tape” that runs

down the very back of your spine in the
middle, on top of, and between the
spinous processes. These are the bony
bumps you can feel in the middle of the
spine in the back (thinner people will feel
more of them). They control the motion

of the vertebrae when you bend forward.
They are commonly injured in car crashes
and other trauma and may become

degenerative with age.

Intertransverse Ligaments: These

go between the bony processes
Sacrotuberous and Sacrospinous (transverse processes) that stick out of the
side of the spine. They control motion in
the vertebrae when you bend to the side.
If bending that way makes things worse,

these ligaments may be stretched.

22


http://en.wikipedia.org/wiki/Spinal_cord
http://en.wikipedia.org/wiki/Spinal_canal
http://en.wikipedia.org/wiki/Vertebral_foramen
http://en.wikipedia.org/wiki/Spinal_cord_injury

,OLROXPEDU /LThesP go@ravhthe side of the L5 and sometimes L4 (bottom low-back
vertebrae) to the side of the hip/pelvis area. They are major stabilizing ligaments of the most
mobile part of the low back. Problems in these ligaments can refer pain down to the thigh and
front of hip. To learn more, click here.

Sacroiliac (SI) Joint Ligaments:  These are the massive ligaments at the back of the sacroiliac
joints (the joints between the tailbone and back of the pelvis/hip). Women have more issues
here than men, and these can be stretched during childbirth, falls onto the butt, and trauma.
The pain is often in this area at the back of the hip and can refer down the leg.

6DFURWXEHURXY DQG 6DFUR VBese Rydrvents drizioHteWoitom of the
tailbone to the rest of the pelvis, and when injured, can refer pain down the leg to the outside
of the foot, almost like a pinched S1 low-back nerve.

Alar and Transverse Ligaments:  Alar and transverse skull Fits Here
ligaments in the upper neck are responsible for holding your i
head on. The alar ligaments (blue to the right) reach up from ] '
the C2 vertebra and attach strongly to the skull, while the

transverse ligaments (red to the right) hold the pivot point of p >
the C2 vertebra tightly to the C1 bone, allowing you to turn Capsue of e V :
your head without getting a spinal cord injury. These ligaments @ —y

Membrang
can be injured in car crashes or injuries where something hits Transverse Ligament of Atlas xis (C2)
the head. Their laxity can cause everything from dizziness to fiowse Chesil Ty Sostarioc i Amarpt i wil: gepes

visual changes to severe headaches.

OXVFXODU 6WDELOLW\ LQ WKH 6SLQH

If muscles help solve the problem of keeping the blocks aligned against

each other while the spine moves, which muscles are these? For most of the

spine, this special muscle is called NV M U JTihésg Small muscles travel from
vertebra to vertebra to keep the spine bones in proper position. In the 1990s,
some very smart scientists noted that these muscles were smaller than usual

in most patients with chronic low-back pain. Since that time, atrophy (when
the muscles get smaller and weaker) of these and other spinal muscles is a known cause of
low-back and leg pain. These muscles can be seen on almost all MRIs, and numerous
research articles have correlated shrinkage of these muscles with back or leg pain, but,
regrettably, this atrophy is almost never commented on in radiology reports!

If this muscle is such a big deal, why haven't you ever heard about it, and why has nobody

told you that it's a problem? Good question! Regrettably, the vast majority of medical providers,

QlZzTJDBM UIFSBQJTUT BOE DIJSPQSBDUPST IBWFO U SFBE BCPVU U
hasn’'t had a champion to take it from the pages of medical journals to the prime time of major
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medical conferences. This is despite the fact that to make sure your spine bones stay aligned
BOE BSFO U DPOTUBOUMZ CVNQJOH JOUP TQJOBM OFSWFT UIFTF NV
cylinders all the time.

:KDW +DSSHQV :KHQ WKH 0OXVFXODU 6WDELOLW\ 6\VWHP *RHV 'RZQ"
‘ Remember that ligaments are only one-half of the joint stability

equation—muscles are the rest of the equation. When the muscles

fail to align the joint, the joint becomes sloppy. Too much movement

is allowed in all the wrong directions. This causes excessive wear

and tear on the joint (arthritis), whether the joint is a disc in the low

cCBDL PS B LOFF TIPVMEFS BOLMF PS IBOE KPJOU
way to help this problem would be to strengthen muscles around the joint. However, just

getting the stability muscles stronger sometimes isn't enough. Sometimes the nerves telling
WKH PXVFOHV ZKDW WR G R yrRxpekiénZeRpaienis likbMave this issue
don’t know they have it. In cases like this, no amount of strengthening will help until the nerve
issue is addressed (see the “Neuromuscular” chapter).

7KH +HDY\ +HDG $ :HDN DQG &RPSURPLVHG 6SLQDO 6WDELOLW\ 6\V!
Many patients who have been in a car crash tell us that their head feels heavy. How is this

possible? The head is a bowling ball being balanced on the end of a stick (the spine). There

are muscles at the top of the neck as well as in the front and back. These deep muscles help

to hold the bowling ball on the stick. As you'll see in the section on symmetry, losing the natural

curve in the neck can push the bowling ball forward on the stick. In addition, the articulation

section will discuss how injuries to the neck joints can take the stabilizing muscles off-line.

All of this can conspire to make someone feel like they have a bowling ball instead of a head!

$ ' UDPDWLF ([DPSOH RI :KDW +DSSHQV :KHQ WKH 6SLQDO 6WDELOLW
A number of years ago, | went for a several-hour mountain bike

ride. | had just read a research paper that discussed how factory

workers showed weaker back stabilizing muscles after being in

a bent-forward posture for several hours. Regrettably,

. that day my own back would become an example of this

phenomenon. Right after the ride, | went to pick up my son,

felt a pop in my back, and collapsed. It took days to recover,

BOE GPS UIF mSTU IPVST * XBT JIQVBIHCRBCGZN WeEsSMofHiRdy fildm U | F

being bent forward on my bike, which caused irritation of the nerves. This led to a period of

instability in that spinal segment, a time during which | was more likely to get injured.

Essentially, that spinal segment was left completely unprotected by the spinal muscles

XIFO * XFOU UP QJDL VQ NZ TPO .zZ CBDL UIVT XFOU EPXO JO nBNFT M.
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irritates nerves, is believed to be the cause for most acute back pain episodes.

I've felt the same thing occur a few more times, most notably once while dead-lifting weights

JO UIF NPSOJOH BGUFS TMFFQJOH JO B nFYFE QPTUVSF BMM OJHIU
of what happens when stabilizing muscles are turned off. How do | get these muscles back

POMJOF BOE BMNPTU JNNFEJBUFMZ mY NZ QBJO SBUIFS UIBO MZJOH
injection around the nerves reduces the nerve swelling and generally turns these important

muscles back on. Usually, after one of these low-back meltdowns, | can exercise on a limited

basis within hours of getting an epidural. However, as you'll learn later in this book, all

epidurals aren'’t created equal.

Fusing the Spine or Any Joint: Usually a Bad Idea

This past decade has seen an explosion in the number of fusion surgeries. What does this

mean? The concept is simple. If some joint is unstable, you just bolt it together and put bone

in the area so the joint becomes immobile solid bone. Is this a good idea? Think about the fact

UulBU ZPVS CPEZ JT B mOFMZ UVOFE NBDIJOF XIFSF NJMMJIJNFUFST PC
problems. Now think about what would happen if | made a joint not move at all. It wouldn’t be

long before the joints above and below would begin to wear out from the extra pressure, as

after all, the forces have to go somewhere.

The most common fusion surgeries are in the spine, ankle, and wrist. Spinal fusion surgeries

are associated with a myriad of complications and problems. In addition, as you might

imagine, the joints and discs above and below the surgical site that’s fused get fried very

quickly. This means a patient can spend a lifetime chasing the next level as it degenerates

faster because of the fusion. While | have seen a handful of patients in my career who really

OFFE BOE XPVME CFOFmMmU GSPN TQJOBM GVTJPO UIFTF QBUJFOUT J
5% of all of the patients who are currently being fused in the United States. In fact, regrettably,

treating the chronic pain suffered by spinal fusion patients could keep a pain management

doctor in any community busy full time.

Another common area that gets fused is the ankle. This is called a “triple arthrodesis” for the
three joints that must be fused. In reality, an x-ray of the ankle of these patients looks like they
had a bad trip to the hardware store. This procedure is often used to treat ankle arthritis. Like
spine fusion, it just causes arthritis above and below the fusion site, usually making the patient
worse in the long run. In addition, since the ankle joint doesn’t move, impacting how the
patient walks, other issues in the knee, hip, and spine can develop.

25


http://www.regenexx.com/2011/10/spinal-fusions-complications-and-pain/
http://www.regenexx.com/2011/10/spinal-fusions-complications-and-pain/
http://www.regenexx.com/2013/02/18-months-out-from-seeking-an-ankle-fusion-alternative/
http://www.regenexx.com/2013/02/18-months-out-from-seeking-an-ankle-fusion-alternative/
http://www.regenexx.com/2012/02/update-on-stem-cells-for-severe-ankle-arthritis/
http://www.regenexx.com/2012/02/update-on-stem-cells-for-severe-ankle-arthritis/

The wrist, a very complex series of bones that move precisely against each other to allow
normal hand function, can also be fused. All of the same issues as discussed above apply.
In addition, hand function is obviously compromised.

6WDELOLW\ LQ -RLQWYV

Your joints are tuned to submillimeter (hair width) precision. They ‘
NPWF JO DFSUBJO XBZT UIBU BSF HFOFSBMM
that hold them together. If you want some idea of how complex r

EmOf E"CZ UIF MJHBN
ligament

these ligaments are, just look at the directions of all of the ligament ,' 74

MCFST BSPVOE UIF IVNBO I1JQ TFF SJHIU \EB

certain way to allow just enough motion in just the right direction—

no more and no less.

//"‘ In addition, the muscles around joints also act as a secondary, but no

: ﬂ less important, stability system. Probably the joint most reliant on
“~ ‘

muscular stability is the shoulder. The shallow socket of the shoulder
means the ball of the humerus has lots of opportunity to get out of
place. The rotator cuff muscles help to keep the ball in the center of
this shallow socket. Other joints rely on similar control mechanisms.
Some joints have more intrinsic stability because they have deep
sockets (like the hip) or are tightly bound by ligaments (like the knee). However, the goal of the
muscles crossing the joint is the same—to keep it aligned while the joint moves. Despite
different designs, all joints from your elbows to your toes are dependent on muscles to

mOF UVOF UIFJS BMJHONFOU
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This is literally the lip around the socket of the ball-and-socket joint. It does all sorts of

important things from adding some additional stability to adjusting muscle tightness

and activation to providing cells that can help it repair itself and the cartilage underlying it.

The labrum can be torn, and it has been the target of an explosion in orthopedic surgery this

past decade. However, these are very big surgeries with sometimes less than stellar results.

For example, a recent study showed that only about 4 in 10 patients thought shoulder labrum

surgery was very successful. Other studies have shown that almost 7 in 10 patients without hip

pain had labral tears on MRI! The Interventional Orthopedics approach to labral tears is the

mSTU UP DPOmSN UIBU UIFZ SF DBVTJOH TZNQUPNT *G UIFZ BSF B C
treated via precisely targeted injections of platelets or stem cells.
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Our modern surgically based orthopedic care system has evolved to generally only treat

complete ruptures of ligaments. This is when the ligament breaks and snaps back into pieces.

So what happens when the ligaments are just loose? While this is a big problem that can lead

to arthritis, this is almost never detected by physicians. Why? The patients with this type of

ligament issue aren’t surgical candidates. However, once these ligaments can be tightened

or helped via simple injections, the lax ligaments become a big target for therapy. The reason

is simple: if a loose ligament is frying a joint, why not try to help the ligament? In fact, in many

XBZT mYJOH UIF MJHBNFOUT XPVME CF UIF GPVOEBUJPO GPS BOZ U
UIF TIBLZ GPVOEBUJPO PG B IPVTF XPVME CF UIF mSTU TUFQ CFGPS

Here’s an overview of the ligaments in your body you should know. Obviously, focus on the
areas where you have problems:

Ligaments You Should Know

Shoulder:
AC/CA
Elbow: IGHL
UCL Front/Back Shoulder
Capsule
Hand/Wrist:
TFCC
Scapholunate
LCL of CMC
Knee:
ACL
MCL
LCL
PCL
Ankle:
ATF
CF
PTF

Deltoid
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Shoulder
» Acromioclavicular/Coracoacromial (AC/CA): These go between the collarbone and from
projections of the shoulder blade and stabilize the top/front of the shoulder. These are the
ligaments that get stretched in a “separated” shoulder. When loose, they can lead to arthritis
in the AC joint, bone spurs that press on the rotator cuff, and degenerative rotator cuff tears.

* Inferior Glenohumeral Ligament (IGHL): This ligament lives at the bottom of the main
shoulder joint and keeps the ball from slipping downward, relative to the shallow socket,
when you lift your arm above your head. When lax, this ligament can lead to more arthritis
in the big shoulder joint as well as bone spurs on the bottom of the joint.

t 'SPOU #BDL 4IPVMEFS $BQTVMF 5IFTF MJHBNFOUT BSF SFBMMZ K
of the big shoulder joint that are all tightly bound with the rotator cuff muscles that surround

the joint. They keep the ball of the big shoulder joint from slipping too far forward or backward

in its shallow socket. If your shoulder has ever been dislocated at any time in your life, it was

these ligaments that were likely lax. When these ligaments are loose, we see more arthritis in

the main shoulder joint as well as labral tears (the labrum is the lip of the shallow socket).

(OERZ
* Ulnar Collateral Ligament (UCL): This ligament is commonly injured in throwing athletes,
such as pitchers, or in injuries that involve bending or torquing the elbow. It's the “duct tape”
on the inside of the elbow, and laxity here will lead to arthritis in the elbow joint and pain/
swelling after activity. The ulnar nerve (“funny bone”) can also get irritated leading to
OVNCOFTT JO UIF MJUUMF mOHFS TJEF PG UIF IBOE 5IFSF BSF BMT
on the outside of the joint and around the radius (the bone that allows your hand to turn
palm up or down).

+DQG :ULVW
» Triangular Fibrocartilage Complex (TFCC): This is the most important ligament you've
never heard of. Don't let the long name scare you. It's really just a cushioning and stabilizing
system of ligaments for the outside of the wrist that allows you to use that opposable thumb
that separates primates who can grasp things from the lower animals. It can be injured by
landing on a hand or thumb or just get degenerative with age or wear and tear. It makes the
outside wrist bones unstable and can lead to wrist arthritis.

 Scapholunate Ligament: This is one of many ligaments that holds the many little bones
in the wrist together. It is more on the thumb side, and when torn can cause cracking and
popping in the wrist and a feeling that the bones are shifting too much. It's usually injured
when falling on a hand that's hyperextended.
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* Lateral Collateral Ligament of the Carpometacarpal (LCL of CMC): This is the outside

MIJHBNFOU PG UIF XSJTU UIVNC KPJOU UIF POF UIBU HFUT XIBU T (
or “Texting Thumb.” This ligament usually gets loose with wear and tear and allows the

thumb bone to slide out at the base of the wrist, leading to bone spurs. It is also associated

with an irritated median nerve, a.k.a. carpal tunnel syndrome.

t 51§FSF BSF PUIFS XSJTU UIVNC BOE mOHFS MJHBNFOUT CVU UIFz

Knee
* Anterior Cruciate Ligament (ACL): The important front-back stabilizer in the middle of the
knee joint. This ligament is often lax but rarely gets noticed because it's not the type of “torn
in half” injury that needs surgical removal and replacement. When it's loose, it leads to more
wear-and-tear type arthritis.

» Medial Collateral Ligament (MCL): This is an often-injured inside-of-the-knee ligament.
Injuries occur when someone is tackled from the side, such as by a football player or a dog.
It takes a long time to heal, and in our experience, even after it stops hurting, it’s still lax.
When it’s lax, it can cause the inside meniscus (shock absorber) to move in and out of the
joint resulting in wear-and-tear damage to the meniscus. This can cause pain on the inside
of the knee.

» Lateral Collateral Ligament (LCL): This is the ligament on the outside of the knee that's

linked into complex ligaments that go from the outside of the hip to below the knee. As a

result, patients with lax LCLs often feel pain from the outside of the hip to below the knee.
When it’s lax, it can also cause the outside meniscus to be yanked in and out of the joint,

leading to wear-and-tear damage to the lateral meniscus.

* Posterior Cruciate Ligament (PCL): This is the ligament on the inside of the knee that
prevents it from being overextended. When it's damaged, the knee can extend too much
and the structures in the front of the knee can get pinched (like the front parts of the
meniscus). This laxity again often goes unnoticed by physicians.

» Anterior Lateral Ligament (ALL): This is a newly discovered ligament that is on the
outside-front of the knee and is often injured when the ACL is torn or injured. It helps
to stabilize the knee in rotation and is one reason many researchers think that knee
ACL replacement surgeries may be unsuccessful.
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Ankle
t "OUFSJPS 5BMPmMCVMBS "5' $BMDBOFPMCVMBS $' BOE 1PTUFS.
ligaments on the outside of the ankle. They are commonly injured when you “turn your ankle”
and are the most commonly stretched ligaments. If you've sprained your ankle and it
intermittently gives you problems, these ligaments are likely loose. If they continue to not
protect the ankle, then ankle arthritis may already be or may soon be in your future.

* Deltoid: These ligaments are on the inside of the ankle, and when they become lax, they
allow too much pronation of the ankle. These ligaments are less commonly injured, but since
the tarsal tunnel with its tibial nerve is on the same side, it can also become irritated. When these
ligaments are lax, the outside of the main ankle joint (lateral talar dome) can get cartilage le -

sions.

OLFURLQVWDELOLW\ $ &RQVWDQW 'UDJ RQ -RLC

It's important to note that most subfailure instability might
not be felt by you as the joint giving too much in the wrong
direction—in fact, smaller movements may be happening
without your knowledge. These small amounts of extra
motion are called microinstability and while any one or

ten events might not lead to injury, they can have a big
impact as thousands of small insults add up over long
periods of time. Even an extra millimeter of motion, when

repeated 10,000 times, can damage a joint. As a result,

often the best way to look for these small amounts of extra

motion is by having a good physical exam by a physician trained to look for these small amounts

of extra motion. The American Association of Orthopaedic Medicine JT B HPPE QMBDF UP mOE
such physicians. This group provides educational seminars for doctors interested in treating

instability with injection therapy.

$Q ([DPSOH RI WKH .LQG RI /LJDPHQW 'DPDJH
That Can Be Treated with a Needle

There are three types of damaged ligaments: partial tears, complete nonretracted tears,

and complete retracted tears. The best way to conceptualize these tears is using a big rubber
band. Our piece of stretchy rubber can have small tears within it or a tear that doesn’t go all
the way through. In a ligament, these would be examples of partial tears. Next up in severity is
a complete tear where the rubber band is badly mangled in one area and there are small tears
that go all the way through the structure, but the band still holds itself together. In a ligament,
this is called a complete nonretracted tear as our band hasn't snapped back into two halves.
Finally, there is a complete tear where the two halves snap back. In ligaments, this is called

a complete retracted tear.
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Now consider the ACL as an example. The ACL is a major stabilizer of the knee, and tears

of the ligament are common sports injuries. The ACL can have a partial tear where only some
MmMCFST BSF CSPLFO CVU NVDI PG UIF MJHBNFOU SFNBJOT JOUBDU *L
without retraction (an area of light color on the MRI, but the ligament hasn’t snapped back like
a rubber band). Finally, it can have a complete tear with retraction where the ligament fails
completely and does snap back like a rubber band. In our clinical experience, a partial tear,

a complete nonretracted tear, and even a tear with a small amount of retraction can generally
be treated via placing stem cells into the tear under very precise x-ray guidance. A complete
retracted tear requires surgery. Despite this, we still see many patients getting their ACLs
surgically ripped out and replaced with an inferior ligament. To learn more about how we

treat torn ligaments, like the ACL, with stem cells, click on the video link below:

C
. /[
L( \«H

\

Why Physical Therapy Sometimes Fails

The past 1 to 2 decades of supervising rehab programs for patients has
taught me that while strengthening the muscles often helps the muscular
stability of the joint, sometimes it fails. Why? The muscles are controlled
by nerves. While much of traditional medicine has focused on big
problems in nerves that can be picked up on static imaging, like MRI,

or on electrical tests, like an EMG (electromyogram—a test where
needles are inserted into the muscles), the more recent research shows that a lot can go
wrong with nerves that is generally invisible to these tests. This smaller amount of spinal
nerve-root irritation can wreak havoc with the muscles by shutting parts of them down.
This problem, despite the research, largely is ignored by physicians. This is because

our medical care system isn’t yet focused on detecting these smoldering nerve issues.

When a part of a muscle gets shut down by nerves, it may not be responsive to strength training.
These shut down muscle areas are called trigger points. An easy way to get rid of these
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tight and weak areas of the muscle is trigger point massage, or direct pressure on the area.
When this fails, a trigger point injection or dry needling of the spot (IMS or intramuscular
stimulation) is often the answer. In our experience, this can allow that part of the muscle to
work again and start helping the joint to stabilize. This concept is discussed further in the

“Neuromuscular” chapter.

, FDQ-W HPSKDVL]H HQRXJK WKDW LI WUDGLWLRQDO SK\VLFDO WKH!
ZKHWKHU \RX KDYH QHUYH DQG PXVFOH SUREOHPV <RX PD\ EHOLHY
QHUYH SUREOHPV EXW LW:V PRUH OLNHO\ WKDQ QRW WKDW \RX GR

K\ &DQ-W 6WURQJ OXVFOHVY 6 XEVWLWXWH IRU D %DG /LJD

If your joint has one or more loose ligaments, maybe you can just get
TUSPOHFS CZ EPJOH MPUT PG QIZTJDBM UIFS
can't the muscles just substitute for the loose ligaments? As discussed,
UIFSF BSF UXP UZQFT PG TUBCJMJUZ TZTUFENT
muscles while the ligaments prevent serious abnormal joint movements
that can lead to catastrophic joint damage. If the ligaments are stretched
out a little bit, but still intact, the muscles may be able to substitute and
protect the joint in most situations. However, if the ligaments are stretched or damaged so that
they allow bigger abnormal motions in the joint, no amount of muscular stability will help. In
the end, while having stronger stability muscles may help reduce some of the wear and tear,
the joint will still get into abnormal alignments that will lead to accumulated damage. So if
ligaments are stretched, it's best to tighten them (this can often be done without surgery— see
the section on regenerative medicine), and if they’re completely torn and retracted, the only

Uu XJMM TV

/OJOH JT (

option may be to surgically replace the ligament.

+RZ 'R, .QRZ LI , +DYH D 6WDELOLW\ BUREOHP DQG :KDW .

Popping/cracking, joint How do you know if you have a stability problem? Patients

swelling after activity,
joint pain after activity

often complain of popping or cracking in the spine or
joints. They may at times feel sudden shifts in the spine

or affected joint. For example, when performing cutting
exercises, they may feel their knee “give way.” In the neck,
patients may feel that by the afternoon or evening they
have a “heavy head.” In other patients, there may be no
perceptible sense of instability or popping/cracking in the
joint, just joint pain or swelling after activity. These patients

usually have smaller amounts of microinstability.
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5HIHQH[[ 6LPSOH OXVFXODU 6WDELOLW\ 7HVYV

When you get evaluated using the SANS system, these are the quick and simple physical

exam tests that will determine if you have good or poor stability. There are also other things

that will be evaluated, like the status of your spinal stabilizing muscles on MRI. If you have

SDLQ ZLWK DQ\ RI WKHVH PRYHPHQWYV PDNH VXUH WKDW \RX SD\ D\
these chapters.

We expect our patients to be participants in their own recovery, so we want them to take this

UFTU PO B NPOUIMZ CBTJT XIFO CFJOH USFBUFE *G ZPV SF B 3FHFO
FWBMVBUJPO QMFBTF UBLF UIF UFTU QSJOU PVU UIF XPSL TIFFU E
*G ZPV XFSF HIWFO B QI1ZzTJDBM CPPL ZPV DBO mOE UIF XPSL TIFFU
a patient, you can take the test and use the work sheet to record where you are at any given

time (click here for a printer friendly link to the work sheet).

& D X W [T'Re€e tests may cause injury or exacerbate the conditions of patients who have a more

fragile stability system or who are at a lower level in their stability. Please do not attempt these if you

HFU JOKVSFE FBTJMZ *G ZPV EP EFDJEF UP QFSGPSN UIJT BTTFTTNFOU
any given test, stop immediately. You are performing these tests at your own risk.

Getting Ready: For some of these tests, you'll need an assistant. You'll also need a timer or
clock/watch with a second hand (there are good stopwatch programs on most smartphones).

Neck—Upper Cervical (Scalenes): 5IF mSTU
test is simple. Just lift your arms out to your

sides and all the way above your head. Is

this easy or hard? Can you easily get your

arms up all the way? Now have someone

stand behind you and hold your head very

mSNMzZz :PVS IFBE TIPVMEO U NPWF BU BMM BT ZPV QFSGPSN UIF TBI
Was it easier to lift your arms with your head stabilized by someone? If you found it hard to lift

your arms over your head without someone stabilizing your head, then you may have upper

cervical instability. This means that the muscles or ligaments stabilizing your upper neck may

not be strong enough. ,I \RX H[SHULHQFH VLJQLAFDQW SDLQ ZLWK WKLV PDC

Scoring: If you feel no difference with or without the head hold, then give yourself a 3 here.

If you feel a noticeable difference and can get your arms all the way up, you score a 2. If you
feel a difference and get your arms over your shoulders but not all the way up, you score a 1.
If you can't get your arms over shoulder height, give yourself a 0.
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IHFN3'HHS 1HFN ) Ond g&cond neck test was developed

by an Australian researcher and is a bit more challenging. Lie on

B nBU BOE mSN TVSGBDF MJLF UIF nPPS BOE IBWF
monitor you. First, tuck your chin fully and then lift your head 2-3

-

inches. Have your monitor start the timer. The clock stops when
Tuck chin and lift head about 2-3 - yoy Jose any of the chin tuck or your head is unable to maintain the
inches and time. If any loss of . . .
height or chin tuck occurs, then ~ S@Me height. Normal for men is 38 seconds and for women is 29
stop timing. Normalis 38secfor TFDPOET *G ZPV DBO U EP UIJT ZPVS EFFQ OFDL n
men and 29 sec forwomen. o, fail this part of the test. These are important muscles that
stabilize the front of your neck. When these muscles are weak, patients often report

headaches. ,| \RX H[SHULHQFH VLJQLAFDQW SDLQ ZLWK WKLV PDQHXYHU
Scoring: Write down your timed score.

IHFN3([WHQ VHRlthvd neck test was developed by a US physical therapist and tests

UIF FOEVSBODF PG UIF EFFQ BOE TVQFSmDJBM OFDL NVTDMFT UIBU
MJF GBDFEPXO PO B UBCMF PS mSN CFE NBLJOH TVSF ZPVS DIFTU J
someone hold you by placing downward pressure on your upper back). You then hold your

IFBE QFSGFDUMZ TUSBJHIU XJUI UIF GBDF QBSBMMFM UP UIF nPPS

Lie face down with your head off the end of a table or a firm bed as shown in A. Make sure your chest is stable and hold your
head straight as shown in B. Time your endurance. When your head begins to fall downward or extend due to fatigue (as
shown in C and D), the clock stops.

You hold this position and time yourself. You should be able to get to 20 seconds without your

neck and head bending (as shown in C) or extending (as shown in D). If you went into position

$ BT ZzZPV GBUJHVFE ZPVS TVQFSmDJBM OFDL FYUFOTPST BSF XFBL
*G ZPV XFOU JOUP QPTJUJPO % ZPVS EFFQ OFDL FYUFOTPST BSF XF
are taking over. In both of these instances, patients with weak neck extensor muscles tend to
report a heavy head or fatigued neck by the end of theday. ,1 \RX H[SHULHQFH VLJQLAFDQ\
SDLQ ZLWK WKLV PDQHXYHU VWRS

Scoring: Write down your timed score.
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Shoulder—Rotator Cuff: The test for the shoulder fo-

cuses on rotator cuff muscle endurance. The arm is held

out to the side with the thumb facing down and pointing

UPXBSE UIF nPPS 5IF BSN JT UIFO NPWFE EP)
With arm out to the side with the thumb — gjde and back up to shoulder height. You perform this

down, move the hand completely down and ] )
up in the three planes noted. Pass is at movement in the three planes shown (behind the body,

feast 10 reps slonly (30 up-own movements. at the body, and in front of the body). Do this slowly. If

\RX H[SHULHQFH VLJQLAFDQW SDLQ ZYdVs$howdbewdble @ @dtMsy HU VWRS
10 times in each position (30 reps total). You may be fatigued. If you can't get that far without

stopping, you need to strengthen the rotator cuff. These muscles help to stabilize the ball of

the shoulder joint in its socket.

Scoring: If you can get through 30 reps (10 in each plane) without pain (although you may be
mildly to moderately fatigued), then give yourself a 3 here. If you can barely do this and

experience much fatigue and effort or have pain with this test, then you score a 2. If you can't
get through all of this due to fatigue or pain you score a 1. If you can't do this at all give yourself a

0.

& RUH33$E GR P LTQdee@i¢ two stability tests for the lower

back, both pioneered by a Japanese researcher. 5IF mSTU JT
simple sit-up maneuver where you begin by lying faceup and

bringing your hips and knees to a 90 degree position as shown.
.BLF TVSF ZPV LFFQ ZPVS OFDL nFYFE 4FU BodJodNckwdhyB@plend PME UIJT

knees both at 90 degrees and lift your

position. The normal time for men is 182 seconds (3 minutes), torso off the ground. Time how long
u can hold thi ition.
and for women it's 85 seconds (1.5 minutes). ,1 \RX H[SHULHQFH oo

VLIQLAFDQW SDLQ ZLWK W K au Q@ KoY pid with WiR @aneuver,
ZPV NBZ IBWF B EJTD QBJO JTTVF BT nFYJPO QMBDFT NPSF QSFTTVS

Scoring: Write down your timed score.

&RUH3/RZ %DFN ([W Hh@ NaRtlEgt starts with lying
GBDFEPXO PO UIF nPPS BOE QMBDJOH B mSN QJ
stomach with your hands at your side. The pillow should be
mSN FOPVHI PS EPVCMFE VQ TP UIBU ZPV DBO F
Lie on your stomach on a stiff pillow BOE MJGU ZPVS DIFTU PGG UIF nPPS BT TIPXO
and extend your back so that your chest
is off the floor and hold. Time how long SFNBJO nFYFE 4FU B UJNFS BOE IPME UIJT QPT

you can hold this position. . . .

normal hold is 208 seconds (3.5 minutes), and for women it’s

124 seconds (2 minutes). ,1 \RX H[SHULHQFH VLJQLAFDQW

ZLWK WKLY PDQHXYHU VWRS
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If you have pain with extension like this, you may have either a facet or lumbar stenosis problem.

Scoring: Write down your timed score.

+L S .Q HHere is a single test for hip and knee stability as
both of these are linked. Here, you stand and then balance

on one foot (the side you want to test). You then perform a sin-
gle-leg squat while trying to keep your body as straight as pos-
sible. If you're able to balance so that you're straight for about

one-half of the deep knee bend and for the return back up, then
you pass the test on that side. If you must tilt your body over to Normal Abnormal
that side and/or your knee drives inward, you have poor hip and knee stability and fail the test.
If you can't perform the half squat, you fail as well.

Scoring: Write down your timed score for each side as the number of seconds you can hold
that side in the position shown in the picture to the left (Normal) versus the right (Abnormal).

Ankle: You can test the ankle from the same standing-on-one-leg
position. Count to 10 while balancing on one leg and watch

your ankle. With your body straight (which is again measuring
your hip stability) and hands to your sides, does the ankle roll or
have to move back and forth during that 10 seconds? If so, you
have an unstable ankle. If not, and the ankle remains rock solid
for the 10 seconds, you pass this test. If you have a tough time
with this, you may have an ankle stability issue. This can impact
things all the way up to the knee and can even, in some patients,

cause a kneecap issue.

Scoring: Write down your timed score for each side as the number of seconds you can hold
the ankle is stable.

KDW LI , IDLOHG VRPH TRhisWdahs\yol haue Yabr\stability in these areas. This

could be due to pain shutting down muscles, weak muscles, or irritated nerves that make them

XFBLFS PS NJTmSF *G JUT QBJO UIFO ZPV IBWF UP mOE BOE mY Ul
weak muscles, they may just need strengthening. Finally, if its irritated nerves, no amount of

getting the muscles stronger will help; you need to reduce the nerve irritation. These things

will all be covered later in the book.
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As you get treated, use this Regenexx Stability Test as your monthly spot-check to gage your
progress. You want to increase your scores in each problem area.

KDW 2WKHU 'LDJQRVWLF 7THVWYV &DQ 'LDJQRVH WKH 3U
7TKHUDSLHV OLJKW +HOS"

Spine Diagnosis

In the spine, larger amounts of instability can be seen on either low-back
PS OFDL nFYJPO FYUFOTJPO Y SBZT b5IFTF BSF UFTUT X
EPXO BOE VQ PS CFOET GPSXBSE BOE CBDLXBSE XIJMF
3FHSFUUBCMZ UPP PGUFO UIF UFDIOJDJBOT UIBU UBLF
QBUJFOUT GBS FOPVHI JOUP UIFTF QPTJUJPOT nFYJPO
backward). If you undergo one of these tests, make sure to push yourself

o

in these motions (without hurting yourself). The research shows that such
efforts can reduce the false negative rates of these tests (a false negative is a test that fails
to show positive even though the patient has the disease). A newer form of this test is called
Digital Motion X-Ray (DMX). This test looks at a moving x-ray view of the spine as the patient
is put through various ranges of motion. It can also be used in various peripheral joints, such
as the knee, shoulder, and elbow.

6SLQH 7KHUDSLHY DQG ([HUFLVHYV
The lowest level of spinal stability training uses ultrasound imaging or other biofeedback

devices to help patients contract their NV M U Jamd=tiéisversus muscles in the low back.
The same type of program can help with neck instability. This program is called deep neck
NFYPS TUSFOHUIFOJ@ikyusTclSan® IHdus-c@pitis) , and this therapy has

SFTFBSDI UP TIPX JUT FGmDBDZ JO IFMQJOH IFBEBDIFT
51F OFYU MFWFM PG EJGmDVMUZ GPS TQJO JT VTVBMI
programs start. If this level of therapy makes things worse, then

either it's too advanced for the level of muscle atrophy or there are
other issues that have to be addressed (like damaged ligaments,
irritated nerves, and painful joints). For the low back the oldest
such program is called dynamic lumbar stability or DLS. In the neck,
PODF QBUJFOUT IBWF NBTUFSFE MPXFS MFWFM OFDL TUSFOHUIFOJO
strengthening, we have used the #5& NV MU JD F Svhichhélpg us idehtify cervical

function, physical limitations, and capabilities and allows us to record in real time cervical

spine range of motion (ROM) and isometric strength.
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The following link to exercises that help build core strength:

#BTJD Transversus abdominus

.VMUJIJmMEVT

Advanced Spinal Stabilization at levels 1 and 2,
Spinal Stabilization at levels 3-6

#PTV 4UBOEJOH 4RVBU

The following link to exercises that provide low-level cervical strengthening for severely
unstable patients:

#BTJD %FFQ OFDL nFYPST MFWEM
#BTJD %YFFQ OFDL nFYPS MFWFM
#BTJD %YFFQ OFDL nFYPS MFWFM
#BTJIJD %FFQ OFDL nFYPS MFWFM

Advanced Neck and shoulder extensor stability.

Neck/shoulder stability.

Peripheral Joints
For peripheral joints, the most common x-ray tests for stability are for the shoulder AC joint and

the ankle. For the shoulder, the x-rays are taken with and without the patient holding weights.
For the ankle, the nerves may be anesthetized with a numbing medicine and then the ankle
turned, and an x-ray taken at maximum movement. The goal of both of these tests is to detect
too much movement in the joint with stress. As a result, they are often called stress
radiographs (another word for x-ray).

For smaller amounts of microinstability (very common), we use various tests. Another method

for detecting smaller amounts of instability in the knee is a KT-1000 arthrometer. This is a
machine that replicates the physical exam for small amounts of laxity in the ACL ligament.
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There are also other devices that can test many different joints in a similar fashion. We
currently use the Telos Stress Device.

While diagnostic tests for instability and hypomobility are just becoming popular, the best way
to diagnose these problems is still through history and exam. An experienced physician can
compare joint motion from side to side (good side versus bad side) as well as stress the

joint to look for signs of instability. As discussed above, the American Association of
Orthopaedic Medicine (AAOM) is a good place to look for doctors experienced in diagnosing
smaller amounts of instability. Many orthopedic surgeons can also diagnose instability, but
realize their focus will be on the larger amounts of instability that we have called surgical
instability. Thus the focus will often be on surgical solutions.

BHULSKHUDO -RLQWYV 7KHUDSLHVY DQG ([HUFLVHV

Shoulder: Rotator cuff exercises can be helpful. They are very commonly prescribed and
taught by most physical therapists.

Rotator cuff exercises
Shoulder stabilization exercises

Shoulder strengthening exercises

Knee: Knee stability exercises are also commonly taught in many physical therapy programs.
The Kinesio Taping programs (look up McConnell Taping Techniques) are a good bet for
kneecap pain and combine taping to provide better proprioceptive feedback from the joint
being trained. This method can also be used for other joints.

Knee stability exercises

Ankle: 3SPDLFS CPBSET #"dnd cihErRiSsable platforms can be used by therapists
UP IFMQ UIF MFH NVTDMFT QSPWJEF NPSF FGmDJFOU TUBCJMJUZ JO

Ankle stability exercises
Stretched ligaments causing unstable joints can often be helped without surgery by
prolotherapy or platelet-rich plasma (PRP) injections. This will be discussed further in

the next chapter.

Take this 3-question quiz to see if this section applies to you. If you answer any question
with a yes, you may have a stability problem.
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Chapter 3: Articulation

(@thopedics 2.0

SANS
Treatment A

Approach

ARTICULATION

“The universe as we know it is a joint product of the observer and the observed.”

Pierre Teilhard de Chardin

Articulation means joint. This could be any joint, like peripheral joints (knee, shoulder, hip,

ankle, elbow, wrist, etc...) or the joints between two spine bones (the disc and facet joints).

While peripheral joints are generally different from a spine disc, they share more in common

UIBO OPU #PUI TQJOBM BOE QFSJQIFSBM KPJOUT BMMPX NPUJPO BC
A joint has certain standard components.

Cushioning: In the peripheral joints, the cushion is usually the cartilage or meniscus. In the

spine, the middle of the disc, called the nucleus pulposus, TFSWFT BT UIF DVTIJPO #PUI P
these are not inanimate pieces of rubber, but living tissues with cells and structure. Once

these components die off, these joints lose their ability to provide shock absorption.
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6 W D E LThis igvprovided by the joint capsule (tough outer —

covering of the joint) or the ligaments that help hold the joint e~ _—

Fibrosis

Ligaments

together. In the disc, this is provided by the tough outer N

covering and surrounding ligaments. In addition, many joints

Ligament

have another element called a labrum to hold a ball in a

socket. These are found in the shoulder and hip. Peripheral Joint "

Joint Stability
Notice that while our entire medical care system in orthopedic surgery revolves around joints,
in the SANS system, the joint is simply one part of a bigger picture where ligaments, nerves,
muscles, and symmetry is equally important or more important. What are the implications of
paying too much attention to the joint? Imagine that instead of being focused on the musculo-
skeletal system, we were concerned about the urinary system, but instead of considering the
kidney, ureter, bladder, and urethra, all we focused on was the bladder? This is too often what
we do today; we focus on the joint and exclude the rest of the musculoskeletal system.

Arthritis in a joint means that the parts and pieces, like cartilage, meniscus, and bone, are
degenerating or wearing down. So how do we access the degree of arthritis in a joint? We
image it using an MRI. However, do these images paint an accurate picture of why you hurt?

,PDJLQJ ,QVDQLW\ RU WKH 9HU\ 3RRU &RUUHODWLRQV EHWZH

Every patient | have ever met wants an MRI, which is a fancy picture of the soft tissues that's

DSFBUFE CZ QPXFSGVM NBHOFUJD mFMET 8IJMF PVS QSBDUJDF VTF
what if | told you that if you placed a bet that | could tell from your MRI what was causing your

pain, | could give you only 1:1 odds (50/50)? Let's start with the most pervasive musculoskeletal

.3* nOEJOH PG UIF MBUF Ul DFOUVSZ LOFF NFOJTDVT UFBST *G ZI
tear on your MRI, it's a sure thing that the meniscus tear is causing your pain, right? Wrong .

A recent study published in the New England Journal of Medicine showed that about 60%

of patients without a history of active knee pain have meniscus tears on MRI. This study was

completed by the famed Framingham Heart Study group. They observed two groups of

middle-aged to elderly patients, with one group having recent active knee pain and the other

having no recent or remote history of knee pain. Turns out they both had about a 60% rate

of having meniscus tears on their MRI. This study calls into question the reasoning behind

hundreds of thousands of knee surgeries performed over the past two decades. Since many

meniscus tears aren't likely causing the patient’s pain, ZK\ DUH ZH RSHUDWLQJ RQ WKHP"
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JPX BCPVU UIF mMmOEJOHT PO I1JQ .3*T%TVSFMZ UIFTF NVTU BDDVSBUF
pain? Not so much. In fact a recent study showed UIBU NBOZ PG UIF mOEJOHT UIBU TVS
upon to make the diagnosis of hip impingement (a.k.a. FAI or cam impingement) are found in

normal patients without hip pain! In addition, another study shows that the bone spurs

surgeons often remove to reduce impingement are actually protecting the joint from more

arthritis. So why are we removing these bone spurs? Why are we performing hip arthroscopy

often based on a cursory exam and a hip MRI?

Other studies that have tried to link abnormal MRIs to pain have also been equally disappointing.
For example, several low-back studies have shown that patients with severe problems on MRI
are often pain free, while other patients with severe pain often have limited structural changes

on MRI of the spine.

OODF XF mOE QSPCMFNT PO .3* PVS USBEJUJPOBM NFEJDBM DBSF T.
that joint. Let’s look a bit more at whether that's a good or bad idea.

KLFK -RLQW LV &DXVLQJ WKH 3DLQ"

i Once a joint, tendon, or ligament is seen
Sacroiliac

join;s Is the “hip” on MRI to have problems, we still don’t
pain coming know if it's causing the pain. While in
fromhereor KPJOUT MJLF UIF mOHFST JU T FBT
here? which one likely is causing the pain,
other joints don't lend themselves to an
exam. Take, for example, the hip and
UIF TBDSPJMJBD 4* KPJOU #PUI D
pain to the hip/groin area. It's very hard
UP HFU ZPVS mMOHFST OFBS UIF 1JQ
it's buried in inches of muscle. As a doctor, you can feel the back of the Sl joint, but most of it
is buried inside the pelvis. How do you know which one is causing what the patient reports as
“hip” pain? The only way to know for sure is to “block” one or the other (inject numbing medicine to
kill the pain from one). Since the accuracy of the injection is important (meaning if the doctor
injects the numbing medicine into the muscles instead of the joint, you’re no closer to solving
UIF NZTUFSZ nVPSPTDPQZ SFBM UJNF Y SBZ JNBHJOH PS VMUSBTPVO
5lFSF BSF NBOZ PUIFS KPJOUT XIFSF JU T EJGmDVMU UP UFMM XIJDI
causing the pain). Other examples include the facet joints in the spine, the small joints of the
foot and ankle, and the multiple joints of the wrist.
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Regrettably, we've seen through the years patients who have been told they need a hip
replacement based on a bad hip x-ray. We then block the hip, only to have the patient report
minimal pain relief. We then block the Sl joint, and the patient gets complete relief of pain. So
the moral of this story is, before considering major surgical procedures, be absolutely sure you
know which joint is causing the pain! Replacing a hip that doesn't hurt isn’t going to help

you much!

One word of caution. Many physicians use an anesthetic known as Marcaine, or bupivacaine,
to numb joints for diagnostic purposes because it lasts longer than other anesthetics.
However, this anesthetic has been shown to damage cartilage, and the American Academy
of Orthopaedic Surgeons has warned their members not to use it. Therefore, you need to ask
which numbing medicine will be used. If it's Marcaine, or bupivacaine, ask the doctor to
substitute 0.25-0.5% ropivacaine as this has been shown to be more cartilage friendly.
However, also realize that this numbing medicine is often only found in maternity wards unless
the doctor special orders it, so he or she may have never used it. Lidocaine, or Xylocaine, is
another anesthetic that can be used. While it has less cartilage toxicity than Marcaine, it still
has some negative effect.

$UH 7KHUH -RLQWV LQ <RXU B6SLQH"

:PVS TQJOF IBT MJUUMF KPJOUT BCPVU UIF TJ[F PG B mMOHFS KPJOU
spinal level (one on each side), which translates to 14 facet joints in your neck, 24 in your

thoracic spine, and 10 in your low back. These joints limit and control motion, so for example,

this is one reason you can'’t turn your head around 360 degrees in Exorcist style (the cervical

facets stop you at about 90 degrees of rotation).

One of the reasons to know about these joints is
that they can be injured through trauma or get
arthritis with wear and tear and cause pain and

wreak havoc. For example, when they’re painful,
they frequently shut down the local stabilizer

muscles, causing instability and more wear and / Y
)

tear at that level. They're also good at referring \/\.

H H H MGURE 1
paln to various areas. LOOk at the facet paln Pain Relerral Patterns [rom Cervical C21-3 through C6-7 Facer Joinmt

. Injections. Shaded arcas indicate areas of pain experienced by asympio

referral map, to the right, that shows where the e vohatocns 20 Waoitiem o Mot Sohas G513 Winads OO 7, (Bastn

. o . . . [rwver \IH. Aprill C. Boguduk N. Cervical _'\p'[m!t?\_\'—\'.\l joint pain patterns
various neck joints can project their pain. For A Sy SNSRI e 1

example, if you have pain in a C2-C3 cervical
facet (near the top of your neck), it will cause
headaches. Or a C6-C7 facet joint near the bottom
of your neck will cause shoulder blade pain.
Finally, a lower back facet can also cause pain
referred down the leg.
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#FDBVTF UIFTF KPJOUT BSF CVSJFE EFFQ JO UIF TQJOF VOMJLF B Q
EJGmDVMU GPS UIF EPDUPS UP GFFM "T B SFTVMU mOEJOH PVU XIJ
SFHFOFSBUJWF UIFSBQJFT UP IFMQ UIF QBJOGVM KPJOU DBO PGUFO
As a result, the doctor may use a diagnostic block to help decide which joint hurts. As above,

this is just numbing the suspected joint to make sure your pain goes away.

Radiofrequency: Nuking the Spine Joint Nerves to Take Away Pain

Radiofrequency ablation has become a common way to treat painful or injured neck and back

facet joints. The nerve that takes pain signals from the joint is burned away using a needle with

B UJQ UIBU IFBUT VQ #BTFE PO UIF QVCMJTIFE SFTFBSDI UIJT DBO
for more than a year in the neck and about 6-9 months in the low back. However, these nerves

are there for a reason, so “nuking” the nerve should only be done when there’s no other good

option for treatment for the patient. We’'ve had success in treating many patients with platelet

or stem cell injections into these joints, which doesn’t impact the facet joint nerves. In addition,

JO UIF MPX CBDL UIFTF OFSWFT BMTP TVQQMZ UIF NVMUJmMEVT NVTI
to atrophy of this stabilizing muscle and muscle-related instability in the spine.

-RLQWV LQ WKH 8SSHU %DFN :KHUH WKH 5LEV $WW

*O NBOZ QBUJFOUT UIBU GBMM PS HFU I1JU JO B DBS DSBTI XF TFF G
back or chest. Oftentimes the ribs as a cause get completely overlooked, other than a vague

EJBHOPTJT PG DPTUPDIPOESJUJT JOnBNNBUJPO PG UIF SJCT BOE B
there more to this problem?

The ribs attach to the spine at two joints each in the back and
one in the front. These ribs move when you take a deep breath
by expanding out like a bucket handle being lifted. They move
""""" from these pivot points in the back and the front. At these spots,
strong ligaments connect the ribs to the spine and the breast-
bone (sternum). The most frequent type of injury we see is when
the metal stiffeners in the back of car seats (meant to prevent

the collapse of the seat back) hit these rib anchor spots in a

rear-end car crash. This often loosens the ligaments that hold
the ribs, causing spot pain in the back that gets worse with breathing or twisting. The front rib
attachments can get injured by the air bag or the chest wall hitting something, causing similar
pain areas. Another common cause of front rib pain is open heart surgery, where the rib
joints get injured once the chest is “cracked.” We usually treat these issues by tightening
these ligaments with prolotherapy spiked with platelet growth factors.
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Often with only a cursory exam and a picture (which you
now know may not show the cause of pain), our modern
orthopedic care system schedules surgery. A common
procedure used to help “clean up” a joint, like the knee,
hip, shoulder, or ankle, is called arthroscopic debridement.
The concept is that the surgeon will cut out loose pieces
of cartilage, meniscus, or other tissues. While this may

make some sense at face value, the tissues we're

removing in debridement are made up of live cells often critical for the overall health of the

joint. Two large studies have shown that this surgery in the knee produces no better results

than a fake placebo surgery or physical therapy. Why? We're removing structure from the joint.

Let's take an example. Say you owned a house where one day one of the walls started to crack

and fall apart (like the meniscus seen on MRI), but the house is still structurally sound. You can

repair the wall or remove the wall. Since you don’t have the technology to repair the wall (which

is what happens in many of today’s joint surgeries—words like “repair” are actually a misnomer,

BOE UIFZ PGUFO NFBO iDVU PVUw ZPV EFDJEF UP SFNPWF JU :PV N
GSPN SFNPWJOH UIF XBMM BT JU XBT BO FZFTPSF BOE QFSIBQT SFN
better. However, since it's a load-bearing wall (helping to hold up the second story), things in

UIF MPOH SVO HFU XPSTF 5IF nPPS PO UIF TFDPOE TUPSZ TUBSUT U
DSBDL VOEFS MPBET UIFZ XFSFO U EFTJHOFE UP IBOEMF #FGPSF MF
wall was a bad idea. This is exactly what happens in many of today’s modern joint surgeries.

In the knee, we remove chunks of supporting meniscus with each surgery, despite the fact that

research has shown that doing so means that arthritis will likely develop much more quickly.

How about surgery for a meniscus tear? Surely this must help as this is one of the most

common surgeries performed in the United States today. Not so much. In fact, two recent

studies question whether this procedure helps more than a placebo surgery. In one study, the

surgery to remove a small part of the torn meniscus (often described by surgeons as surgery

UP imYw UIF NFOJTDVT UFBS XBT OP CIk&hotkeS rdddid Qua,|1thd IDBM UIFSBC
meniscus surgery was found to be no better than a fake surgery.

PV XPVME UIJOL UIBU XF IBWF B MBSHF CPEZ PG TDJFOUJmD FWJEFOI
TVSHFSJFT BSF FGGFDUJWF 8F EPO U *O GBDU XF EPO U IBWF IJHI
hip arthroscopy, rotator cuff repair, or low-back surgery are effective. Same with surgeries on

the ankle, elbow, hand, and neck.
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*T UIFSF B CFUUFS XBZ 3BUIFS UIBO DVUUJOH PVU UJTTVF PVS QSE
States to pioneer a new approach starting in 2005. We began using the patient’s own stem

cells in an attempt to heal damaged tissues rather than surgically removing the tissues. There'’s

even a nice little video that helps to explain why we think this approach is better. Click on the

image below to play that video.

8QGHUVWDQGLQJ 7KH %YRG\:V 5HSDLUPHQ G6WHP

Remember that house in your neighborhood that was inhabited by an older person who
couldn’t keep up with the maintenance? We’d all accept at face value that a house left
unattended for years will weather and begin to slowly degrade and fall apart. Our joints and
bodies are the same. A quick run around the block, a workout in the gym, or just daily use will
cause microdamage in any number of tissues. Left unrepaired, these areas will begin to break
down over time (just like the unattended house down the street).

So what keeps us from falling apart after just a few
ZFBST 5IF mHVSF UP UIF MFGU UFMMT UIF T
opposing forces of damage versus repair. Everything

we do every day adds small (or large) amounts of
damage or wear and tear on our tissues. On the other side of that coin is repair. This is the
NFDIBOJTN UIBU mYFT UIF EBNBHF 8IFO UIFTF UXP TZTUFNT BSF FR'
system can easily keep up with the damage), you have healthy joints.

Turns out we have billions to trillions of tiny little repairmen in all the tissues of our body. These
repairmen are called adult stem cells. As an example, consider an adult stem cell type called a
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mesenchymal stem cell (MSC). These cells live in
your tissues and are called into action once damage
is detected. They can act as a general contractor in

the repair response, giving signals to activate other

Young or Older and Healiy oint:Repalr sbiles far exceedwearandiear.—— g)ycontractor cell types that are needed for the repair

KPC PS FWFO mSJOH EFBDUJWBUJOH DFMMT
causing trouble. They can also “differentiate” (turn into)

UIF mOBM beedéedifoitie(@epair. For example, if

the cells are repairing the cartilage of your knee, they can

differentiate into these cartilage cells. When we’re young,

Older or Unhealthy Joint: Wear and tear exceeds repair abiliies. while there may be a lot of abuse on the body, in general,

the amount of repair capability (adult stem cell numbers

BOE GVODUJPO HFOFSBMMZ GBS FYDFFET UlFRsBN®&¢oEhRE€ EBNBHF XF
fewer of these stem cells around. Even when we’re younger, an area can become injured so
ulBU JU EPFTO U BMMPX UIF SFQBJSNFO JO UIF EPPS MFTT CMPPE nP
effect a proper repair). At this point, the amount of damage starts to exceed
the body’s ability to repair.

What if we could turn that equation around? What if, despite being older or even younger with

an area that has too much damage for the local repair cells to handle, we could amplify repair

in the area? As you might have guessed, this is a basic tenant of Orthopedics 2.0. The doctor’s

job is to increase the local repair response in nonhealing tissues so that it exceeds the existing

damage or wear and tear on the area. This also includes the other side of the coin—the doctor

should avoid prescribing or injecting medication that will harm or slow this repair process. In

BEEJUJPO UIF mOBM QBSU PG UIF EPDUPS T KPC JT UP SFEVDF UIF MF
this done?

Improving the Repair Response

We can divide increasing the repair response into approaches with three levels of sophistication.
Level I: Microinjury
Level 2: Improving the Healing Environment

Level 3: Stem Cells
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Level 1: Microinjury

Ever since ancient times, creating a small injury to prompt healing

has been seen as a good idea. For horses, thiswas called IQJO mSJOH w
The technique was to take a hot poker and place it into a nonhealing

ligament to cause small amounts of damage to the area, which

caused the body to kick up a repair response. While barbaric, it

generally worked. For centuries doctors have created small injuries in

a nonhealing wound by “roughing” up the tissues. Physicians still use

this concept today for tendons, ligaments, and joint capsules.

For example, in a shoulder capsulorrhaphy, a surgeon usually inserts
a small catheter that heats the tissue to prompt healing in a damaged shoulder capsule (the
covering of the shoulder joint that helps control motion). Doctors still score ligaments with
scalpels and beat up tendons with a needle (percutaneous tenotomy), all to prompt a healing
response. Another example is microfracture surgery, which is a procedure used to treat a hole
in the cartilage in a damaged joint. In this surgery, the doctor pokes holes in the bone to cause
the cartilage to heal. Finally, the procedure known as prolotherapy is in this same category.

In this procedure, rather than a mechanical injury being initiated, the physician injects a
chemical irritant to cause a chemical microinjury. All of these types of treatment rely on the
same concept, that we get one bite of the healing “apple,” and if something fails to heal
DPNQMFUFMZ UIF mSTU UJNF XF DBO DSFBUF NPSF CJUFT BU UIBU E
injury to the area.

The big advantage to microinjury techniques is that these basic procedures are simple and

often inexpensive. The downside is that while many times they work well, sometimes they don't

have enough “oomph” to produce the right type of healing or enough healing. In addition, they

BMTP UFOE UP EP CFUUFS XIFO mCSPVT UJTTVF SFQBJS JT XIBU T Ol
ligaments and tendons with much the same composition as the original tissue, but for things

like cartilage, they produce inferior-quality tissue. For example, for microfracture, it's been

well known for yearsthat MPXFS RVBMJUZ mCSPDBSUJMBHF JT QSFEPNJOBOUM
true hyaline cartilage.
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The Original Level | Regenerative Injection Technique: Prolotherapy

Prolotherapy is an injection method where chemicals are injected to
DBVTF B TNBMM JOnBNNBUPI§ Ziel FBOM JQHVESFB s iweiries or
a mainstream orthopedic procedure used to treat lax ligaments PRI]LI]THEBHP
and spinal pain. Heck, it even had its own pharmaceutical
(Sanusol). However, in the next half of the 20th century, prolo fell
out of favor. Why? Some say it was linked to the bad outcome of
a single injection placed where it shouldn’t be in the spinal canal.
However, others place prolo’s demise on the fact that it had no

sustainable medical business model. It was simply replaced by
big surgical procedures that were far sexier and had better
reimbursement through a new concept at the time—employer-
sponsored medical insurance. While we may never know what happened, over the past two
decades, I've seen this simple and inexpensive technique work for patients who otherwise would
not have been helped. I've published on prolo’s ability to tighten loose spine ligaments simply
through injection, and others have published on the same observation in lax knee ligaments.

If you have a loose ligament, prolotherapy may be a good option. However, like any regenera -

tive injection technique, accuracy of placement matters. As a result, prolotherapy should almost

BMXBZT CF QFSGPSNFE VOEFS JNBHJOH HVJEBODF FTQFDJBMMZ XIFO
being treated. | wrote an article on this topic a few years back that explains how this works.

Level II: Improving the Healing Environment

The next level of sophistication beyond just creating a
healing microinjury is making the conditions in the area
more conducive to healing, or “anabolic.” You may have
heard this term associated with body builders that use
steroids. This is not the same use here, although body
builders “build” muscle, so this is why they use “anabol -

ic” steroids (literally “steroids that build”). Here the term

means making an area pro-repair, or better able to heal.

Creating an anabolic healing environment is not a new concept in medicine and surgery. For

centuries, physicians have known that some people have better innate abilities to heal, while

others have fewer healing capabilities. The acronym PPP (piss poor protoplasm) was used in my

medical school training to mean a patient that, due to disease or extreme old age, was unable

to heal after surgery. While surgeons have always known that some patients could have a

compromised ability to heal, not much attention has been paid in how to make routine and

otherwise healthy patients heal better. Doctors have always understood the basics, like good

OoOvusJuJrPO ZPVOH BHF I1JHI MFWFMT PG mUOFTT BOE HPPE CMPPE T

49


http://www.getprolo.com/the_history_of_prolotherapy.htm
http://www.getprolo.com/the_history_of_prolotherapy.htm
http://www.getprolo.com/the_history_of_prolotherapy.htm
http://www.getprolo.com/the_history_of_prolotherapy.htm
http://www.getprolo.com/the_history_of_prolotherapy.htm
http://www.ncbi.nlm.nih.gov/pubmed/16850045?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/12776476?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=7
http://www.centenoschultz.com/uploads/Centeno_JOP_2009_issue_04_c-arm_fluoroscopy.pdf
http://en.wikipedia.org/wiki/Anabolic
http://acronyms.thefreedictionary.com/Piss+Poor+Protoplasm

started to change in the dental community. Some dentists began experimenting with a simple
concoction called PRP (platelet-rich plasma). The dentists used this stuff made from their
patients’ own blood to help dental implants heal.

PRP is a simple example of how we can improve the healing environment. Your blood has
platelets that contain growth factors that help to ramp up healing. To understand how these
platelets work, a paper cut will illustrate the basic points. When we cut ourselves, we bleed
into the cut. The blood coagulates because of cell fragments that live in our blood called
platelets. The job of the platelets doesn't stop there. They go on to release certain growth
factors that stimulate local cells to heal the cut.

Growth factors are like espresso shots for cells. A cell works at a certain
pace to do its job. If we add growth factors (like those in PRP), it's like
buying all of the cells trying to repair the area a bunch of Starbucks gift
cards. The cells react to the growth factors like people react to triple
espresso shots: they work harder and faster. So if we use an example of
a construction site where we have a few bricklayers building a new wall,

and we add growth factors (espresso shots), our bricklayers will build
our wall faster.

As you might have guessed, Orthopedics 2.0 uses these same concepts to promote healing.
The most basic level Il procedure today is PRP, which can be mixed up from a patient blood
sample in a bedside centrifuge or in a simple hospital or clinic-based lab. PRP means that the
healing platelets have been concentrated. Injecting the patient’s own blood can often
accomplish the same thing, as it’s also rich in platelets.

Not All PRP Is Created Equal

OOF PG PVS GPDVT BSFBT TJODF IBT CFF
out how to use various forms of PRP to get stem cells

to grow better. This extensive experience has led us

UP VOEFSTUBOE UIBU UIFSF BSF EJGGFSFC
PRP and that some of them seem to work better for

Are You being
Injected with
Bloody PRP?

Why should | care? if the PRP you're being injected with i red, then it has far

e kicking stem cells into high gear. How can you tell
You want the platelet prep being used to do the opposate-stimulate your awn
A T T T e e UIF EJGGFSFODF -PPL BU UIF DPMPS PG U

on our lab data, red PRP doesn’t work as well to
promote stem cell activity as amber PRP. Most automatic bedside centrifuges used by doctors
today produce this red, bloody PRP.

Why is red PRP a problem? It's rich in red and white blood cells. When it comes to energizing
stem cells toward repairing more tissue, our lab experiments show that red PRP doesn't have the
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experiments, we have created what we call a “super concentrated platelet” procedure (SCP)

to maximally stimulate stem cells into action. Click here for an infographic that explains the

issues and lab data in more detail. In addition, click on the video link below to see a

two-minute animation that explains these differences.

The other big difference with SCP is that since we create it by hand for every patient in a lab

rather than mass manufacturing it in an automated push-button centrifuge, we have much

NPSF DPOUSPM PWFS UIF DPNQPTJUJPO PG UIF mMOBM QSFQBSBUJPO
centrifuges can only concentrate to about 5-7 times more platelets than are normally present

in the blood, we can concentrate SCP all the way up to 40 times over baseline! Is getting to

higher platelet concentrations better? Yes, with this type of PRP, we see more activity in local

stem cells with higher concentrations of platelets. For this lab data, click here.

In our clinic, we also use next-generation level Il tools beyond PRP. These include platelet

lysate, or PL. In the case of PL, our advanced cell biology lab makes PRP from the patient’s

blood and then breaks open the platelets to make all of the growth factors immediately

available. The difference between PRP (or SCP as we call it) and PL is the same as between

a time-release pill and an immediate-release pill. PRP has whole platelets that release their

HSPXUI GBDUPST PWFS UJNF 1- IBT BMM PG UIF HSPXUI GBDUPST JN
FYQFSJFODF UIFSF BSF TQFDJmD SFBTPOT UP VTF POF PS UIF PUIFE
experience, PL is excellent to use around nerves.

We can also produce a newer type of platelet lysate that we call PL-M. In our lab experiments,
we noticed that despite blowing up platelet bodies and releasing growth factors, there were
still some whole platelets left. This meant that there were still growth factors to be released.
As a result, we developed a proprietary type of triple lysate that gets all of the available
growth factors out of the platelets.
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Since PRP is often used in Control
joints, and one of the major £
J one or e My -
regenerative medicine
Chondrogenic PRP
Ressarch Project
-<m Chondrogenic PRP

concerns there is healing
cartilage, is PRP good at
cartilage repair? One of

the growth factors in PRP

is TGF-beta, which is very good at helping cartilage grow.

However, PRP also contains a soup of growth factors, some of which may or may not promote
cartilage repair. As a result, we have been researching this issue for some time and have
created novel platelet mixes that are better at helping stem cells make cartilage in lab
experiments (see illustration above that shows that our chondrogenic PRP produces

more cartilage components than a control in the lab—the green is cartilage being made).

How about SCP? We have tested our SCP in the lab for its ability to promote stem cells to
produce cartlage BOE GPVOE JU UP CF WFSZ DBQBCMF PG UIJT GFBU TFF |
image to the left).

Level lll: Stem Cell Therapy or Adding in the General Contractors
of the Body

While level | therapy is about causing a little injury to prompt healing and level Il about getting
the local cells to work harder, level Il is about adding more workers to the area. Staying with
our construction site metaphor, a general contractor (GC) is the person who pulls a construction
project together. He or she hires subcontractors, like plumbers, carpenters, and electricians.
Does your body have a GC cell that can help

coordinate its daily repair jobs?

The GC’s of your body are stem cells. So level 1l
advanced technigues use concentrated or cultured
stem cells to help repair tissues. There are a number
of different types of stem cells. We've all heard of

embryonic stem cells that are taken from a growing
embryo. While these cells are very potent stem cells,

they also have the nasty habit of forming tumors. T WY RS

To better understand why that happens, I've created
a short video to the right, click to watch.
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Cells can also be taken from cord-blood
STEM CELL RlSK stem cells or adult stem cells. However,

while some of these cell types might be

%
X
g appropriate as last-ditch efforts to save
9.1, . . I someone’s life, their risk of transmitting genetic
g - I _ _ .
YOUR SOMEONE EMBRYONIC IPS disease makes them too risky for orthopedic
N/ sour  Esesstev  stem applications. As an example, in one study, an

STEM CELLS  CELLS CELLS _
older rat bred to have osteoporosis donated

stem cells to a young rat without the disease. The young rat acquired osteoporosis in the
E D U J BsIn@e we currently don’t possess the technology to screen donors for all inheritable
diseases, the risk of using someone else’s stem cells is too high for now (in my opinion).

Finally, the newest stem cell types are called
IRARITONG o) tave.comm induced pluripotent stem cells (iPS or iPSCs)
srtificia \ i e or stimulus-triggered acquired pluripotency
(STAP). While all of this sounds very daunting,

» »
I,ﬂ W7 L UIF CBTJD DPODFQU JT UIBU UIFTF BSF
n . it stem cells that don't exist in nature, created
. > alpon from natural cells. These are created by
Regenexx”

heavy-handed genetic manipulation of the
normal cells from the body (like skin cells)
or by exposing these same cells to a stimulus (like putting them in an acid) and are likewise
very dangerous until proven otherwise. We're much more than a decade away from seeing
iPS cells used in real everyday patients. To learn more on iPS and STAP, click on the video
link to the left.

In addition, there is little data to support the use of P —

these other cells in orthopedic tissue repair. Take, published animal models of cartilage repair?
for example, a U.S. National Library of 1,000 W 947

Medicine search | conducted concerning e

cartilage healing in 2012. While there are 947 g & 370
published articles showing animal models about @ a 52 81 g
repairing cartilage using bone-marrow-derived [ - b = A & N
stem cells, there are only about one-third of that e Adre "Tobd P oty S
showing embryonic stem cells and just a handful Pcion

for each of the other major stem cell types.
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In the published ressarch or gublished FDA trials, haw many patients have tisen If We mOVe from anlmal Stud'es tO

treated for arthritis oc bone dissases?

so0 624 669 research studies published using real
- sig i H human patients with cartilage problems
' ' ' and add up all of the subjects from these
' * ' ' ' 1 studies, an even more stark reminder of
(;.'. ' ' ' ' how little data exists for these other stem
=) . .
~ ' ' f ' a 7 cell types is revealed. To the leftis a
e OB B s M A 453 comparison of the 2012 and 2013 US
Cubtured  Cultured Mucleated Muceated Cofs  Celh . . ..
MG MICG Cem ek 202 200 National Library of Medicine searches

22 2013 002 w13

| compiled. The height of the bars is
equivalent to the number of patients. Note that for cultured bone marrow and nucleated
cells (same-day stem cell procedure), there were more than 2,400 treated patients that were
GFBUVSFE JO TDJFOUJmD SFTFBSDI UIBU MPPLFE BU TBGFUZ BOE FG
being used now (fat stem cells taken from liposuction), there were only 7 patients. In summary,
for orthopedic applications, adult stem cells derived from bone marrow seem to be the best
studied of all stem cell types available. If you want to see a more detailed discussion on this
topic, click here.

Fat vs. Bone Marrow Stem Cells

Your Own Stem Cells (Autologous) Anyone perusing the Internet can
Bone Marrow Aspirate Adipose (Fatty Tissue) see that there are two stem cell

Celis taken from fatty tissue

Isolated from the laqui 1 of the

types from the same patient (a.k.a.
autologous) that seem ubiquitous:
fat and bone marrow stem cells.
When we began using stem cells
in 2005, we investigated which of

Same Day

B these we should use. At the time,

- eSS Yool P there was mounting evidence that
3 —— e g
=. = MSEx sidhere 16 the phastic MSCy athare 16 the plastic bone marrow stem Ce”s had real
Bone Marrow = Adipose - . . . .
s WO Mesenchymal utility in orthopedic applications and
Cell Culture Stem Cell Culture
Nucleated Cell  1ie stem colls themsebves Graft Vascular The stem cell are ; i
Isolation arolsosted andcuwred  The at s3epueted  Fraction (SVF)  isolated and cuturedto very little data published
The steen cell fraction 10 Rreater numbers over a fromthe oland gy ks saparated  groater numbers over a
of bone marrow is few weeks. This produces. Fauidandthe fatis oy pon chamically  few weeks, This produces .
iolaed a s »"pure” o dected dpusivdioreease 5 "p” popisinel showing that fat stem cells were
Cattrifuge sadve: stem cells which is the stem cells are the stem cell stem cets wheh 1 difterent
injected the same day. different than the mix of stlltrappedinthe tat ¢ inn whichis than the mix of cells . . .
s prepicad by o compaed), | Wemconcentrated,  rodced b sme do very helpful. What's amazing is that

" ; & ; . this data isn't all that different today.

Tissu Drug Tissue Drug
No FDA Approval Needs FOA Approval No FOA Approval  Needs FOA Approval Newds FDA Approval

#FGPSF EFMWJOH JOUP UIBU SFT
let's review the 5 most common

(Under Current Court Challeoge)

ml Current FDA Regulatory Status of Above

8

procedures being offered in
autologous stem cells for orthopedic
injuries (illustration above).
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How much research supports that each stemcell A YOU can see above, there are two

10 type can repair orthopedic tissues? different bone marrow procedures
Papers @ 830 (same day and advanced) and three
& - e ol it different fat procedures (two same
i § 3 5.3 E:r"%?:m day and one advanced). The
@ H § 8¢ Cariage . e same-day bone marrow procedure is
S 12 L .
@ ofS/a2 equivalent to the Regenexx-SD
& = 10 procedure, and the advanced bone
- -> marrow procedure is Regenexx-C?
- ﬁ where cells are cultured for two

weeks. On the fat stem cell side,
there’s a simple adipose fat graft and an isolated stem cells procedure that are equivalent to the
Regenexx-AD procedure. Finally, just like in the bone marrow procedures, you can culture the
cells to get more, so there is an adipose advanced procedure.

So now that you know what's
When compared head to head, how many research papers

being offered, can research RO AR Is b St i
guide us as to which is better for making cartilage?

. A Each knee lcon below links
orthopedic use—bone marrow to a Pubmed reference.

) > Click any to see abstract.
or fat? Well, let's use some head- Fatty Thiue
(Adipose 0 papers

to-head comparisons again. Stem Celis)
In one recent U.S. National Bone Marrow Stem Cells 9 papers

Library of Medicine search of h_ a_ a_ h. h_ h a— h a_ X

basic research on joint repair,
US Nationd Libeary of Madsone Search searched 9/29/12 using terms “adipose BONe marrow mesenchymal stem cell
chondrogenesn™ End dane of search was §/21/07. Only papers showing hoad 10 hodd Quastitative Choodrogenest conudonnd

there were 890 papers for bone
marrow and only 10 for fat stem
cells (see above). So the basic science research shows bone marrow stem cells win hands
down. If you go back up to the graph on human patients as part of stem cell research, there
were more than 2,400 patients in these studies compared to just seven for fat stem cells (stromal
vascular fraction [SVF])! So for human research, bone marrow stem cells win again.

How about when the two stem cell types are compared head-to-head in the lab for producing
new cartilage? Nine papers show that bone marrow stem cells are better at producing cartilage
then fat stem cells, while none show that fat stem cells are better than bone marrow.

! The Regenexx-C cultured stem cell procedure is only offered through independently owned and operated medical services

QSPWJEFST PQFSBUJOH FYDMVTIJWFMZ PVUTJEF UIF 60JUFE 4UBUFT 5IFTF TFSWJDF QSPWJE
Centeno-Schultz Clinic or any US Regenexx Network provider. The Regenexx-C procedure is not approved by the FDA

for use in the United States.
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How about a comparison of how the
What is the risk of harvesting bone marrow
DFMMT BSF IBSWFTUFE A aspirate vs. fat for stem cells?

stem cells are taken from the patient p—
using a bone marrow aspiration. 5 $ ‘ § S
This is where a small hole is poked > A i
. . C E <15 afwerie swenty s 20323
through the bone with a special ) g * g e M
needle. Fat stem cells are harvested (& s S : Mo 3333138 ot 2008 O
o =
during liposuction where fat is collected - )' e * ¥ T .
- ) 9 1‘5‘\;
through a cannula. As you can see & ‘
>

from the graph to the right, the risk

4

of liposuction is about 21 times more
than that of a bone marrow aspirate.
Again, on the safety of getting the
cells from the patient, bone marrow
stem cells win again.

In summary, the weak data | found in 2005 on fat stem cells hasn't really gotten much stronger.
#POF NBSSPX TUFN DFMMT BSF TUJMM PVS mSTU DIPJDF GPS PSUIPQF
time? It may, but for now, we’ll go with what the data says is likely to be better for our patients.

Mesenchymal Stem Cells

There are many types of adult autologous stem cells, but for the purposes of this orthopedics
discussion, one stands out as the best candidate for our general contractor position: the
mesenchymal stem cell (MSC). These cells are found in many tissues (for example, as above,
they are found in bone marrow aspirate and fat). For orthopedic applications, their ability to
help coordinate the repair response as well as turn into cartilage, bone, tendon, muscle, and
ligament make them ideal. Other cells, such as very small embryonic-like or embryonic-like stem
cells (VSELs or ELSCs), are also promising for orthopedic use, but not enough research has
been done yet on these adult stem cell types with regard to safety to make them practical for
everyday use. Also realize that there are likely hundreds of classes and subclasses of adult stem
cells that will eventually be used for therapy. Many of these may even be combined with
mixtures of other non-stem cells or tissue-engineered scaffolds to better promote healing.

'RHY :KHUH <RX *HW <RXU %YRQH ODUURZ ODWW|

First, when most patients hear about a bone marrow procedure, they think of a different

procedure than the one we perform (a bone marrow biopsy is the one you've heard about,

XIJMF XF QFSGPSN B CPOF NBSSPX BTQJSBUJPO <#."> " #." JT B TJI
area is thoroughly numbed, and then a needle is gently worked through the bone to pull out

what looks like thick blood. Is this really painful? In 2007, we polled our patients and found

out that about 9 in 10 thought it was no big deal.
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Second, where you take the marrow can make a big difference in the number of cells you get.
For example, recently some doctors who aren’t comfortable using more advanced guidance
techniques have begun taking it from below the knee rather than from the back of the hip.
Regrettably, this knee site doesn’t produce as many cells as the hip site, hence, we use the
hip procedure that yields more stem cells.

Different Orthopedic Stem Cell Procedures

As discussed above, there are two different bone marrow stem cell procedures—one is same
day and the other is cultured. What's the difference? The same-day procedure is what it
sounds like. The stem cells are isolated and used the same day. The cultured procedure
grows the stem cells to bigger numbers over a few weeks.

Almost all same-day procedures being used today are performed in automatic bedside
machines that remove one fraction of the bone marrow that is rich in stem cells—the buffy
coat. The issue with these machines is that they often can’t be very exact, so they also isolate
a lot of junk cells with the stem cells. As a result, we only perform this process of extracting
the stem cells by hand so it can be done with more precision.

The buffy coat has both the MSCs, discussed above, as well as hematopoietic stem cells

(HSCs). While the MSCs are good for helping to repair orthopedic tissues, in our clinical

experience, the HSCs are good at bringing in new blood supply. This can be very important for

tissues like the meniscus or rotator cuff where poor blood supply may be a cause for delayed

IFBMJOH #PUI PG UIFTF DFMM UZQFT NBLF VQ UIF 3FHFOFYY 4% QSP
treat less-severe arthritis; meniscus tears; labral tears; and tendon tears, like rotator cuff.

Our dedication to lab research has also allowed us to advance this same-day procedure way
beyond where it has been. We discovered a second fraction in the bone marrow that’s very
rich in stem cells and is currently being discarded by everyone else. This layer has many more
stem cells per unit volume than the buffy coat, and our lab research shows that they’re fast
growing and very useful for orthopedic purposes. As a result, we've increased the number

of stem cells we can pull out of the bone marrow by a factor of 5 to 7 by isolating this new
fraction. When we compare how many stem cells we're able to isolate in the lab per unit
volume to the number that automatic bedside machines can isolate, it's 15-20 times more!

How effective can a same-day procedure like this Percontagn GEFRiENE RRporing SN Wmprovemant
be? Our registry data shows that with more than 500
treated and tracked knee arthritis patients, more
than 7 in 10 had some improvement at 6, 12, 18,
and 24 months after the procedure. The average

6 12 18

s Months Months Montt

57


http://www.regenexx.com/2013/10/knee-stem-cell-injections/

age of these patients was 54, and there were about twice as many men as women. Does
this mean that the procedure helped everyone? Absolutely not! It does show, in my opinion,
that this approach of using same-day stem cells to treat knee arthritis is viable. For more
information on this data, click here for a patient infographic.

Why do we have this data when everyone else seems to have very little? We have been
investing in data collection through a treatment registry since 2005 and now have the most
patients tracked through a registry and treated with stem cells in the world. Also realize that
this data only applies to the Regenexx procedure and not to other stem cell procedures that
use other cell types or other isolation methods from bone marrow or fat. For example, for knee
arthritis, our proprietary SD procedure protocol uses a preinjection (to use a farming metaphor,
this is “till the soil”), a stem cell reinject (plant the seeds), and a postinjection (fertilize).

In addition, our biostatistics staff has been able to start to slice and dice the data to glean
information that may be helpful in guiding treatment decisions. For example, our knee data
shows that your arthritis severity (meaning if your arthritis is mild or severe) doesn't predict
how well or poorly you will do with a same-day Regenexx-SD stem cell treatment. In addition,
your age doesn’t seem to matter either (i.e., older patients do as well as younger patients).

In addition, being heavier doesn’'t seem to hurt outcome. All of this is important because for
many surgical procedures used to treat arthritis, the severity, your age, and your weight do matter.

Regenexx Stem Cell We haven’t only been collecting data from our
patients with knee arthritis. We've also been

Registry Outcome Center

tracking patients with arthritis in many joints
: BT XFMM BT XJUI NPSF TQFDJIJmD QSPCMFN
x Shoulder example, patients with hip arthritis with good
- versus poor range of motion and patients who
*&Q have tears in their knee ACL or shoulder rotator
b cuff, who receive precise injections into these
UFBST FJUIFS VOEFS nVPSPTDPQZ PS VMU
Hand/Wrist guidance. In addition, we track patients who
@ & have arthritis in their thumbs or arthritis in the
O Hip! main joint of the ankle (tibiotalar). How do other

joints and problems fare with same-day stem cells?

Find out at the following links:
Knee O
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Shoulders

All shoulder problems including about half with severe arthritis

Only rotator cuff and labrum tears

/IRZ EDFN
Disc bulges and herniations causing sciatica

+DQG :ULVW
Mostly thumb arthritis

Hip
General analysis
Does hip ROM impact outcome?

How do stem cells stack up against hip joint replacement?

JRRW $QNOH
Ankle and foot joint arthritis

&DQ :H'R ORUH ZLWK 6WHP &HOOV™

In 2006, our clinic pioneered a new approach to stem cells, culturing them to grow more.

In this advanced procedure, we can obtain about 20-50 times more stem cells than in our
same-day procedure. This Regenexx-C2? method has been the subject of several safety
papers published in the U.S. National Library of Medicine. The cultured stem cell injections
were much safer than the more invasive surgical procedures they helped patients avoid.
The outcome data also shows that the higher number of cultured stem cells tend to work

a bit better than same-day stem cells.

Where might we use cultured versus same-day stem cells? In our experience, for certain

applications, cultured stem cells are helpful, while for others, there is only a small difference.

For example, in patients with more severe thumb and hip arthritis, cultured cells seem to be
TIJHOIJmMDBOUMZ CFUUFS UIBO TBNF EBZ TUFN DFMMT )PXFWFS GPS
ligament and bone healing, there seems to be a smaller difference. In addition, for knee

arthritis, there may only be a small advantage to using cultured cells.

2 The Regenexx-C cultured stem cell procedure is only offered through independently owned and operated medical services

QSPWJEFST PQFSBUJOH FYDMVTIJWFMZ PVUTJEF UIF 60JUFE 4UBUFT G5IFTF TFSWJDF QSPWJ
Centeno-Schultz Clinic or any US Regenexx Network provider. The Regenexx-C procedure is not approved by the FDA

for use in the United States.
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One big advantage to cultured cells is the ability to save them for future use in cryopreservation
(deep freeze). In addition, since these cells are grown in culture to bigger numbers, we can
often save many treatments for the same joint or other future injuries.

,V (LWKHU 6WHP &HOO 3URFHGXUH *URZLQJ D %XQFK

We've taken many before-and-after research-grade
MRIs of knees and other joints where stem cells
have been successfully used to treat more severe
arthritis. While some show some major changes,
most don’t. So what's happening? We hypothesize
that a bad joint with arthritis is catabolic (meaning

it has a toxic stew of chemicals that break down

Normal Anabolic Joint Abnormal Catabolic Joint . .
Many Stem Cells to Keep Few Functional Stem Celis tokeep  Cartilage). It gets this way because many of the
Up with Daily Maintenance Up with Daily Maintenance . . .. . .
stem cells that live in the joint to maintain a healthy
environment are gone. When we perform a cultured stem cell injection, we’re replacing this
“stem cell reserve” (stem cells whose job it is to keep the joint healthy). This then turns the

chemical environment in the joint anabolic (healthy). Click here to learn more about this topic.

Stem cells also work in many other ways
outside of turning into new cartilage. Take, for

Stem cells excrete
example, the concept of exosomes. These tiny tiny packets
little packets are excreted by stem cells and can caN—R SR @&

. . . . things that can
contain snippets of mRNA (an instruction sheet influence dther colls
to make proteins). A stem cell can use these These are called

mRNA protein instruction sheets to task another i

cell to make proteins on its behalf. For a short (> ¢ mv . Tmeeoi

1-minute video explanation on the topic, click
on the video link to the right.

Stem cells can additionally work through what'’s

The adult stem gells thatvdive in your bod . :

o i o called paracrine effects. This means that the
an act as a general contractor that can ]
sordinate’subcontractor cells to repair stem cell excretes chemical messages called

jamaged tissue cytokines. Think of the stem cell as a general
Q contractor who is involved in coordinating a
&) repair of tissue. It barks out orders to hire
)

subcontractor cells to do some of the work.

(”R:genexx"
— While cells can't talk, their version is releasing

WFSZ TQFDJmD DIFNJDBMT UIBU DBO B
types of cells it needs and then releasing other chemicals to give basic instructions to the
other cells. For a short video that explains this, click on the video link above.
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More recently, one interesting study also explained another mechanism for how stem cells may
help arthritic joints. In the type of catabolic joints that | describe above, there are cells that act
like Pac-Man by gobbling up normal, healthy cartilage (a.k.a. activated macrophages). These
cells are deactivated by mesenchymal stem cells and as such, stop eating the good cartilage.
I've also done a short 1-minute video on how this Pac-Man cell inhibition works. For that,

click here.

\\ Cartilage breakdown products activate
‘. macrophages in the synovial lining of the
\ joint. These activated macrophages in

}turn begin to break down more cartilage.

Synovial

Lining of
Joint
s T Stem cells are

N 'g <@ & injected into the
,l L—— 1 | 7 74 degenerative

/ |~ A joint,

7

.’/( : \
( ? ‘ | The stem cells detect the macrophages and cartilage
{ it J breakdown products and interact with the
‘\\ / macrophages to “deactivate” them, preventing their

4 / ability to further destroy the joint. They also instruct
S them to release helpful growth factors.

Bone: The Structure of the Joint

#POF JT UIF TUSVDUVSF UIBU HIWFT GPSN UP UIF KPJOU%B QMBDF XI
muscles help keep the bones aligned, and cartilage acts as their cushion. When the joint suffers
GSPN BSUISJUJT UIF DBSUJMBHF CSFBLT EPXO SFEVDJOH UIF DVTIJP

too?

While we think of bone as cement, it's actually like hard plastic that gives and absorbs shock.
However, it relies on the cartilage to help it work properly as a machine to mitigate forces.
When that cartilage is damaged, the bone can swell.

#POF TXFMMJOHCFPOBBMMER B MFTIJPO #.- BOE JT SFBEJMZ TFFO PO
MRI images as a bright spot. These areas are places where microfractures have occurred. In

addition, new research shows that while these areas of bone swelling may be caused by poor

cartilage not absorbing the forces of the joint, the swelling of the bone may also cause more

cartilage damage. Can this problem be helped? We have seen good results with what we call

percutaneous stem-cell-assisted subchondroplasty (PSCAS). This involves careful mapping of

the lesion using MRI and then placing a needle into the bone and injecting stem cells to shore

upthearea. #Z IFMQJOH UIF CPOF JO UIJT UFDIOJRVF XF CFMJFWF XF C
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%RQH DQG -RLQW 7LVVXHV DUH $OLYH

Why do bone spurs develop? Are they good or bad? We've

come to think of bone as inanimate cement. However, bone is
made up of mature cells (osteoblasts) and stem cells that react
to their environment. It's well known, for instance, that when the
cushioning cartilage in a joint wears out, the bone underneath the

worn out cartilage makes itself thicker to handle the new forces.
We know that people who don't exercise or who pursue
nonweight-bearing exercise have more brittle bones, and that people who lift heavy weights
have more dense bones. So bone is alive and quickly reacts to its environment. How quickly?
As an example, for many years most physicians were convinced that bone spurs in the spine
took years to form. This was based on the theory that bone was dumb, inanimate cement.
However, more recent research shows that when the lumbar discs are injured as part of an
experiment, bone spurs begin to form in the 1 to 2 month time frame.

The same holds true for muscles, tendons, and ligaments. They all react to increased strain

forces by making themselves thicker and stronger. This ability to react quickly to increased

(or decreased) demands is mediated in part by adult stem cells. The switch from seeing

UIFTF PSUIPQFEJD UJTTVFT BT JOBOJNBUF mMMFS CPOF DBSUJMBHF
(ligament, tendon) to living tissues that react is a key concept in understanding why alignment

of the joints is so important in Orthopedics 2.0.

)XQFWLRQDO %RQH 6SXUV"

#POF SFBDUT UP GPSDFT * WF TQP
patients over the past few years who are

P NBOZ

cartilage  planning on having surgery to remove bone spurs.

| can think of a few situations where this makes a
Meniscus

lot of sense, like when a bone spur is pressing on 4->

a nerve or severely limiting range of motion or

rubbing on an important structure. | call these
Knee Joint nonfunctional bone spurs. However, in many

situations, bone spurs are functional. What does this mean? Let's take the example of bone

spurs that develop in a knee. The knee has cartilage anda mCSPDBSUJMB Epacar.OJTDVT

#PUIl UIF DBSUJMBHF BOE NFOJTDVT DPNQPOFOUT BSF TIPDL BCTPSCF

as a spacer to help keep the joint surfaces apart. When the meniscus is healthy, it stays within

the joint (see picture at top left). When the meniscus gets degenerated or pieces of the

meniscus are removed surgically, the meniscus starts to migrate out of the joint (see top picture

to the right). Since bone is alive and reacts to these forces, the body responds by placing bone in

this area to take advantage of this new meniscus position (see picture to the bottom right).

This response is called a “bone spur” or “osteophyte.” We've been conditioned to believe
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that all bone spurs are bad. However, as you can see here, these bone
spurs allow the knee to take advantage of this new meniscus position
and continue to use the spacer (meniscus) to absorb shock. If we remove
these bone spurs, the knee loses its ability to absorb shock, and the

body will just place more bone spurs in this location. | call these

- <

“functional bone spurs” in that they serve a purpose, and their removal
doesn't positively impact the joint. Since all bone spurs are a reaction
to instability or joint forces, we have to be careful about removing this

reactive tissue, to make sure that the joint will be better off after removal.

7KH SHIHQHI[[ 'LITHUHQFH

8IFO XF mSTU QJPOFFSFE PSUIPQFEJD TUFN DFMM UIFSBQZ JO XF
United States doing this type of work. This last few years has seen a bevy of clinics opening and

offering stem cell therapies for pretty much whatever ails you—from arthritis to ALS to COPD to

MS. A few of these clinics are legitimately trying to do a good job, but most are not. How can you

tell the difference? First, let’s look at the clinic types that are popping up.

1. The Miracle Fat Stem Cell Clinic: These types of clinics using SVF fat as their source of stem

cells offer treatments for a multitude of diseases, which include knee and hip arthritis. They

perform a small liposuction to get cells, and as such are usually run by a plastic surgeon who

oversees a processing facility that distributes cells to other medical specialists. Some claim to be

operating research studies, but when | have investigated these further, most of this is more sales

ulBO SrBMJUZ FH POF DMJOJD TZTUFN DMBJNFE UP IBWF BO *OTUJI
approval that turned out to have been rescinded). In addition, on the orthopedics side of the

treatments, theseare VTVBMMZ CMJOE OPOTQFDJmD JOKFDUJPOT XJUIPVU BE
placement) somewhere in the vicinity of the painful joint. They frequently will combine these

local injections with an 1V infusion of fat stem cells, 97% of which will end up in the lungs and

never see the joint. As you know from the previous discussion, fat stem cells don’t work as well

as marrow cells for orthopedic purposes, so the orthopedic side of the business seems to be an

afterthought to drive revenue.
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5IF -JUUMF #FETJEF .BDIJOF $MJOJD 5IFTF DMJOJDT BSF PGUFO NP
QSPCMFNT CVU VTF BO BVUPNBUFE CFETJEF iPOF TJ[F mUT BMMw NBL
cells and platelet-rich plasma. Some of these clinics do offer guidance of the injection, but very
little effort is placed on tracking patients or reporting outcome data. So the type of treatment
registry data that you've read about here isn’t going to be reported by these clinics, leaving the
QBUJFOU UP nZ CMJOE PO IPX XFMM UIFTF QSPDFEVSFT XPSL PS EPO |
QSPEVDF BCPVU POF UFOUI UP POF mMmGUFFOUI PG UIF TUFN DFMMT QF
procedure (based on our lab studies). They also only isolate one fraction in the bone marrow
that contains stem cells and discard the other fraction (not knowing that it has valuable cells).

So what are the key components of a reputable clinic?

A. Treatment-registry tracking of patients

# (VJEBODF PG UIF JOKFDUJPO

C. A focus on orthopedic problems

D. Candidacy grading

E. Published research

F. A customized approach to the processing of your tissue

(" bDMJOJDBM USBJOJOH BOE DFSUJmDBUJPO QSPHSBN GPS BGmMJBUF

Treatment Registry Tracking of Patients

Any new therapy that is standard of care needs to have data collected, even if it looks very
promising from the standpoint of patient experience (e.g., a doctor says it has worked well in
other patients). This means that standardized questionnaires are sent to the patient at set time
points to see if they have less pain, more function, or had any complications with the procedure.
This is a huge commitment on the part of the clinic and the doctor. As an example, right now we
have a clinical research organization (CRO) quality, customized software to assist us in collecting
data on the patients we have treated. We have two full-time employees to collect data, several
part-time supervisors, and a full-time biostatistician to analyze this data. When we want to report
the data, we must enlist the help of expensive physicians to call patients who haven't responded
to their questionnaires as this helps to make sure we have enough data to report. While we have
a full-time biostatistician, we must also use more expensive doctor time to help our biostatistician
decide what's clinically meaningful to analyze.
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How can you tell if a clinic is doing this? They will have data from their patients that they have
collected and reported, usually on an annual basis. Why is it important to see that clinic’s data?
A procedure like this may produce very different results in a different doctor’s hands. In addition,
the clinic will be able to tell you exactly how it collects its data, who collects it, how often, and
so on. For example, a proper treatment registry collects data at set time points like 1 month,

3 months, 6 months, 1 year, 2 years, 3 years, and so on. If all you get is a call from a nurse,

like you would after any common surgery, then this isn’t nearly enough.

Guidance of the Injection

How we deliver stem cells as part of Interventional Orthopedics makes

a big difference. While delivery into an arm vein (IV) is attractive because

of the low level of expertise needed to deliver cells, studies have
consistently shown that adult stem cells delivered in this fashion are

trapped inthelungs QVMNPOBSZ mST.DOf@RAmMoleGGFDU
concern is a recent study showing that for patients considering the use

of stem cells to treat central nervous system (CNS) disorders, only about

1 in 200,000 cells injected via an IV route reaches the brain and central
nervous system (1.5-3.7% made it past the lungs, 0.295% made it to the carotid artery, and

0.0005% made it past the blood-brain barrier into the brain). At this point, until these pulmonary

mSTU QBTT JTTVFT BSF XPSLFE PVU DSFEJCMF TUFN DFMM EFMJWFSZ
directly into the tissue or into the arterial circulation that directly supplies the tissue. In addition,

based on our clinical experience, for orthopedic applications (and likely for others), it's

hyperlocal, meaning that placement of cells into one part of the joint may provide results;

XIFSFBT OPOTQFDJmD QMBDFNFOU JO UIF KiRid OkhrN BlAgQSPWIEF GFXFS
guidance to place cells into joints is very important.

$ )RFXV RQ 2UWKRSHGLF 3UREOHPV

Percentage Improvement Figuring out how to maximize the effects of stem cells is
:: critical. Let me give you some examples. Early on in our
50 '.L,‘,',‘::f,v,,,,,,,( experience, we added in the use of a billionth of a gram
40 of a common medication based on many research papers
30 showing that it helped stem cells create more cartilage.
i: We then had a natural experiment where we were able to
0 compare patients who didn’t have their cells exposed to

With Med Without med . . . .
this very low-dose medication versus those who did. The

graph to the left shows how much better the patients who
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got the medication did, and as a result, this medication became a standard part of our protocol.
This is just one example of how little things about how stem cell procedures are performed can
make big differences.

As a result, it's not credible for a clinic to offer therapies for 10 different diseases that have little
to do with each other. Credible clinics focus in on one or two body systems and perfect their
treatment protocols. This is why we've kept our hyperfocus only on orthopedics and why we
continue to do the basic science needed to improve our treatments. For a short video break,
click on the Regenexx video link below.

.

/ R B -
.‘%“x 25 4

Candidacy Grading

There is no medical procedure available (including stem cells) where all patients are great
candidates and expected to do well. Over the last almost decade that we have been offering
stem cell treatments, we have graded patients with regard to candidacy. These good, fair, or
poor candidate grades have literally dissuaded hundreds of patients who were considered
less-than-stellar candidates from undergoing the procedure. Several years ago, after we had
enough outcome data on the Regenexx-C cultured procedure, we lifted those grades as the
statistical analysis didn’t show that more-severe arthritis patients did any worse than patients
with mild arthritis. However, we kept them in place for the Regenexx-SD procedure, as the
literature on platelet-rich plasma did show that while PRP worked well in mild arthritis, it often
failed in patients with moderate and severe arthritis. In addition, the same holds true for knee
microfracture. Again, we turned away hundreds of patients because adopting a conservative
DBOEJEBDZ TZTUFN XBT UIF SJHIU UIJOH UP EP *O PVS mSTU SFH
showed that these candidate grades roughly followed the outcome (patients then considered
“poor” candidates with severe arthritis generally had less robust outcomes than those who
were “good” candidates with mild arthritis). So we continued to try to convince many patients
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with more-severe arthritis not to undergo the procedure. In late 2013, we again ran the data
with more knee cases in our registry. Interestingly, as the numbers of patients being tracked
increased, the association between severe arthritis and poor outcome didn’t hold up, meaning
that the severe arthritis patients who chose to do the procedure anyway had about the same
outcome as the mild arthritis patients. So after many years of turning away hundreds of
patients, we now feel comfortable in the statement that the Regenexx-SD proprietary knee
stem cell procedure and it's three-part treatment process works as well in severe arthritis
patients as it does in mild patients.

So ask the clinic about your candidacy. Is it good, fair, or poor and why? Is anyone considered
a poor candidate? For example, | can tell you that based on our existing registry data, if you
have hip arthritis and are over the age of 55, our data shows that you're less likely to do as well
as someone who is younger.

3XEOLVKHG 5HVHDUFK

In any new procedure, research should be published as the data becomes mature enough.

We have always prided ourselves in submitting our data to peer-reviewed journals for

publication. This takes an immense amount of work, as any single publication often goes back

and forth for months to a year before it’s in a form that will appease reviewers. So ask if the

DMJOJD IBT SFTFBSDI UIBU UIFZ WF QVCMJTIFE #F DBSFGVM IFSF B~
switch; I've seen websites from clinics that show research that has nothing to do with the stem

cell type or procedure they’re using. For example, showing research done by someone else

on bone-marrow-isolated mesenchymal stem cells when the clinic uses fat stromal vascular

fraction (an apples-to-oranges comparison). Ask the following: Where is your data on what

ZPV EP 8IFSF BSF QVCMJDBUJPOT * DBO mOE XJUIl ZPVS OBNF PO Ul
UIJNF ZPV MM mOE UIBU UIF DMJOJD IBT OP TVDI EBUB

$ &XVWRPL]JHG $SSURDFK WR WKH 3URFHVVLQJ RI

&WFSZ QBUJFOU JT VOJRVF ZFU NBOZ DMJOJDT VTF BVUPNBUFE POI
tissue because the capital and time investment is less. Most of these machines treat every

sample as if it were the same, yet every sample is really quite different. Hence what comes out

of the machine is often not processed based on the individual characteristics of that tissue, so

the stem cell yields are compromised. In addition, for bone marrow, all commercially available

machines on the market today discard valuable stem cells that the Regenexx-SD procedure

retains. Ask the clinic if they process your tissue by hand or if they use a small bedside

machine that will treat you like a number rather than an individual.
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$ &OLQLFDO 7UDLQLQJ DQG &HUWLAFDWLRQ 3URJL

There’s a saying in medical training: “See one, do one, teach one.” Regrettably, it refers to the
practice of physicians often having very little experience or training before working on patients.
51F TUFN DFMM iXJME XJME XFTUw FYFNQMJImFT UIJT QSPCMFN

Let me give you a real-world example. A few years back, | met a physician at a conference

who was using bone marrow stem cells. He was describing his cell harvest technique from the

back of the hip and mentioned that he took 100 CCs of bone marrow from one site. | stopped

him and asked who had taught him to do it that way? It turns out that a physician who visited

our clinic (and was never trained by us) in 2007 had taught him this was the correct method.

In fact, what that physician had seen was us taking 6-8 much smaller volume samples

because our own research and that of others had shown this increased the number of stem

cells in the sample. The doctor who had visited simply didn’t know why we were taking

TP NVDI UJNF UP HFU TP NBOZ TBNQMFT BOE UIF EPDUPS TINQMJmF
high-volume sample. In the process, he also dramatically reduced the number of stem cells.

J)F UIFO XFOU PVU BOE UBVHIU UIJT NPEJmFE UFDIOJRVF UP IVOESFE

As a result, the Regenexx Network of physicians,

XIPN XF IBWF PGmD Jsahe bhy USBJIG =y 0 , #

stem cell provider network in the world with on o - y il“‘\”
an extensive and mandatory clinical training ' 3 'g!wgn,w = b J \}R:‘
program. First, rather than taking any willing ’ gl "5 V= ioas
provider, we turn down about 8-9 in 10 physicians Mo" - '

who want to join, because they don’t have the right R enico [ Mo

skills to practice Interventional Orthopedics. Sec-

ond, the few providers who we do accept are extensively trained here in Colorado.

This includes a core skills checklist of procedures they must know. In addition, treatment of
any area (e.g., shoulder) has both a didactic education and hands-on demonstration of skills
in a cadaver lab.

Regenexx Network physicians use the platelet procedures (Regenexx-PL and Regenexx-SCP)
and same-day stem cell procedures (Regenexx-SD) and have in-house processing labs so
they can customize the tissue processing to meet the needs of your sample. They also are part
of our treatment registry. This means the outcomes we report include our own data plus the
results obtained by our network providers.

| hope this detour into picking out the wheat from the stem cell chaff was helpful. Now let’s
explore why we believe many traditional drug approaches to joint arthritis, ligament/tendon
tears, or spine diseases have problems. We’'ll also explore what alternative things you can
do to help your ailing body.
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Traditional Orthopedic Approaches

Let’s explore some common traditional treatment approaches that may adversely impact

how you respond to the newer biologic therapies, like platelets and stem cells. For example,

steroids are commonly injected into joints, and patients are often prescribed nonsteroidal

BOUJ JOnBNNBUPSZ ESVHT *T UIJT B HPPE JEFB 3FHSFUUBCMZ UIF
is increasingly showing that not only are many of these approaches ineffective, but some

actually make the problems worse. Let's explore these a bit.

7KH 2SSRVLWH RI +HDOLQJ $SRSWRVLV 6WHURLG 6K

Final stage of apoptosis What'’s the opposite of healing? Causing apoptosis, or

<
‘ -
deo

preprogrammed cell death without any ability to heal. For many
years, doctors have injected high-dose steroids because they
quickly bring down swelling and make the area feel better.
However, study after study continue to show that these drugs,
when used at the high doses that physicians often inject
(milligrams), cause local preprogrammed cell death (apoptosis).
While causing a little cell injury is not necessarily a bad thing (as discussed above), steroids
work by taking away the local repair response JONBNNBUJP O B @swéllXandsd J O H
you're left with an injured area that can'’t repair itself.

Doesn’t the body use steroids? Yes, your body can release natural f‘
TUFSPJET JOUP BO BSFB XIFSF UIF JOnBNNBL Z CF UVSCOC
[JHI XIJDI UVSOT EPXO UIBU JOnBNNBUJPO E ‘NJEHF )P

is too much steroid? While the milligrams of steroid commonly injected .
by doctors might not seem like much, it's about 100,000-1,000,000 '
times more steroid than your body would expect to see in the area. As .

an example, if the amount your body uses to control joint swelling is the

height of a matchbook (nanogram range), the amount most doctors have been taught to inject
JT UIF IFJHIU PG UIF &NQJSF 4UBUF #VJMEJOH NJMMJHSBN SBOHF p
inject the much smaller nanogram dose, we're putting in a thumbtack with a ball peen hammer,
but if we inject the much larger milligram dose, it’s like putting in the same thumbtack with a
sledgehammer. If you use the ball peen hammer, there won't be much collateral damage,

but using the sledgehammer is bound to create problems. Why don’t we see more doctors
injecting the smaller physiologic doses? For one reason, they just aren't commercially available
in those dose ranges. Steroids for injection bought from a medical supply company come only
in the much bigger milligram ranges. Despite injecting the much smaller doses, we usually

see the same results (decreased swelling). In addition, research has shown that these smaller
doses can increase the good growth factors in a joint associated with repair.
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The RICE approach in orthopedics has become widespread. The

DPODFQU JT UP HFU SJE PG JOnNnBNNBUJPO UI{ DF DPNQ
BOE FMFWBUJPO #VU JT HFUUJOH SJE PG UIF} ‘ PO BMXBZT
plan? "t

THE SECRET
_ . . _ KILLER
i*OnBNN BLyowrve likely heard the term in a negative way. FLAMMATION.

*OnBNNBUJPO NFB @TU'VE XEIMMardiikht too much ‘

JOnBNNBUJPO JO PVS BSUFSJFT NBZ CFYdalhl F D s _J. EJTFBT
NBZ IBWF IFBSE PG B SBSF TZOESPNF XIFSF UPP NVDI JOnBNNBUJPO
cause serious problems (compartment syndrome, XIFSF PVU PG DPOUSPM TXFMMJOH J(
space can lead to severe injury). All of this is true, but for this chapter, you have to understand

ulBU MJLF BOZUIJOH UIFSF JT BMTP B HPPE TJEF UP JOnNnBNNBUJPO
we would never heal ourselves.

Maybe you've had a chronically swollen joint or seen people with joints that swell. The reaction

from modern medicine has been to inject high-dose steroids into these joints. As stated above,

TJODF IJHI EPTF TUFSPJET BSF QPUFOU BU SFEVDJOH JOnBNNBUJPO
However, these ultra-high-dose drugs also destroy the natural repair response. So we now

have a joint that no longer swells but also has no ability to heal itself.

Why does a joint stay swollen? Swelling is the result of your body
marshaling the troops to heal an area. All of the cell types needed
" to build new tissue are in the swollen area: cells to clean up the
damaged tissue (macrophages), cells to recognize any foreign
material and deactivate invaders (white blood cells), and stem

cells to act as general contractors in managing the repair

response (mesenchymal stem cells). However, your body will

LFFQ UISPXJOH JOnNnBNNBUJPO BU UIF BSFB TXFMMJOH JG UIF SJHI
newly formed repair tissue. As discussed above, if there aren’t enough stem cells to complete

the construction project, the “done” signal may never be received.

An easy way to think about swelling is that it's like the heat in the

oven that's used to bake a cake. After all, theterm 1JOnBNNBUJP :
JODPSQPSBUFT UIF (SFFL G Whenarrargastays G P

TXPMMFO BOE DISPOJDBMMZ iJOnBNFE w JU K\ WFM PWF

you place cake batter in a 200-degree oven, you don’t end up with a

baked cake but with dried out mush. Why? The chemical reaction that

“bakes” the cake needs higher heat, or said another way, to
CF NPSF iJOnBNFE w 5VSO VQ UIF PWFO UP
a cake. The same holds true for a chronically swollen joint. The low

B*E ZPV HFU
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IFBU PG DISPOJD JOnBNNBUJPO JTO U FOPVHI UP SFQBJS UIF UJTTVF
However, using the microinjury or platelet techniques above, we can “turn up the heat” and

VTF NVDI IJHIFS MFWFM IFBMJOH JOnBNNBUJPO UP IFBM UIF UJTTVF
can happen when we add stem cells, which can also help to complete the repair job.

4P JO TVNNBSZ JOnBNNBUJPO JTO U VTVBMMZ B CBE UIJOH JO PSUII
necessary to heal. Doing things to get rid of swelling (the rest, ice, compression, elevation,

or RICE, mantra) PS VTJOH BOUJ JOnBNNBUPSZ ESVHT NBZ IBWF UIFJS QME
circumstances to prevent things like compartment syndromes. However, in Orthopedics 2.0,

the use of drugs like high-dose steroids and NSAIDs (Motrin, ibuprofen, aspirin, Aleve, or other
OPOTUFSPJEBM BOUJ JOBNBIMU RHE EFSBNHIIOH JONnBNNBUPSZ SFTQPO®
considered a bad idea.

Getting Rid of the Steroids in Epidurals

Epidural steroid shots have become the de facto standard of care for patients with a pinched
spinal nerve causing pain. This treatment involves injecting a high-dose steroid around the
irritated nerve, usually using x-ray guidance to ensure accurate placement. However, steroid
epidurals have been in the press lately for their negative side effects. In one study,
middle-aged and older women lost huge amounts of bone with each steroid epidural.

In another, the part of the brain that reacts to stress and various important hormones was
knocked off-line for 3 weeks with each injection. Why? The amount of steroids in these shots is
massive compared to what the body is used to seeing (more on this later in the “Neuromuscular”
chapter). As a result, we have switched most of our epidural patients over to using platelet
lysate instead of these high-dose toxic steroids. See this link for an infographic that goes over
our registry data showing that PL epidurals (Regenexx-PL-Disc) produce a better and more
robust treatment outcome than steroid epidurals.

Our licensees outside the United States also use various
activated, incubated platelet supernatants or next
generation PRP. Think of these as PRP 2.0. To make
these next generation solutions, the lab starts with
PRP, activates it with various natural substances,

and incubates the platelets for several hours to several
days. During this time the platelets are directed to

produce certain natural growth factors that are

JNQPSUBOU JO TQFDJIJmD UZQFT PG IFBMJOH 8F UIFO UBLF
that soup of natural growth factors and use that instead of PRP. So, for example, we can inject
a solution that is rich in the growth factor TGF-beta (good at healing cartilage) by instructing

the patient’s platelets to produce more of that natural substance.
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6KRXOG , 7TDNH $QWL LQADPPDWRU\ 3LOOV WR +HOS 0
That Adversely Impact Regenerative Orthopedics

"OUJ JOnNBNNBUPSZ ESVHT IBWF CFDPNF B NBJOTUB
and musculoskeletal care. While we have discussed steroid

NFEJDBUJPOT XIBU BCPVU OPOTUFSPJEBM BOUJ JO
(NSAIDs)? These are medications that block the pathways for

JONnBNNBUJPO XJUI NPTU PG UlENookidens:d QBUIXBZ
COX drugs help control swelling, but they also cause stomach

0

ulcers by inhibiting the enzyme that helps to protect the stomach
wall. Just how dangerous are these drugs? Moore, in 2002,
published that the estimated risk of death due to bleeding stomach
ulcer when taking NSAIDs for more than 60 days was 1 in 1,200!
While this represents only a small number of people who are very sensitive to this drug class,
the overall numbers are concerning. As a result of these inherent dangers, newer drugs were
designed to work against COX-2 rather than COX-1 (the latter being more responsible for
protection of the stomach wall), but these drugs had a new set of side effects. These drugs
MJLF 7JPYY #FYUSB BOE $FMFCSFY BMM DPNF XJUI BO FOIBODFE
sudden death by heart attack).

)JPX EP /14"*%T JNQBDU IFBMJOH 8FMM GSPN B GPPU WJFX JOn
IFBM TP CMPDLJOH JONnBNNBUJPO NBZ INSANCCdUgs) KB Ma@kEnd4dVSF FOP\
others, have been shown to delay healing. While most of this research has focused on fracture

healing, we keep patients undergoing regenerative medicine treatments off these drugs.

Other drugs are also notable for causing musculoskeletal problems. The antibiotic drug class
that includes Cipro (quinalones) has been shown to lead to tendon ruptures. Heartburn drugs,
like Nexium, have also been linked to hip fracture risk . Cholesterol drugs have been known
to cause pain and harm muscles. Many commonly used drugs can adversely impact
regenerative medicine healing. Our own cell-culture data implicates cholesterol and certain
blood pressure drugs as causing problems with mesenchymal stem cell growth in culture.

, ] ORVW 'UXJV DUH %DG 1HZV :KDW (OVH &DQ ,
Can you change your lifestyle to protect your joints? The answer is likely yes. | would

break this down into a few different categories: diet, exercise, supplements, prescription
medications, and hormones.
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Diet

Could what you're eating impact your joints? We know that patients with metabolic syndrome

get more arthritis, independent of their weight. What's a metabolic syndrome? This is when you

gain weight (usually in middle age, but it can happen earlier), participate in limited exercise,

and start to get high blood pressure. This happens because of a combination of genes, low

BbuJwJuz MFWFMT BOE B TVHBS TUBSDI CBTFE EJFU #BTJDBMMZ F
consumption leads to spikes in insulin, which eventually makes the pancreas less sensitive to

insulin causing more to be produced. This “hyperinsulinism” leads to a state where insulin is

always present, and this hormone is a potent blocker of fat breakdown and facilitator of fat

production. All of this not only causes weight gain but also unstable blood sugar, which leads

UP CBE DIFNJDBMT UIBU DBO CSFBL EPXO DBSUJMBHF )PX EP ZPV m
change your genes, you need to change your diet. If you want an instruction manual on how

to eat, get one of the diet books, like "ULJOT 5IF ;POF 5IF 4PVasThe P&Edol % JF U

Diet, that focuses on weight loss through less sugar and carbs.

How do you know if you have better blood sugar control and, hence, are doing better

protecting your cartilage? There are two tests, one that you can do at home and one that

SFRVJSFT B EPDUPS T WJTJU 5IF mSTU JT XIBU * DBMM UIF i%BSL $I
this diet, you'll likely think that a 70% dark chocolate bar tastes pretty bad or at least bitter.

This is because you have set the level of sugar detection for your taste buds way too high

by eating too much sugar and starch. However, once you are on a low-carb diet for a few

months, the 70% should taste sweet. Next, try 80%. It should taste OK if you're a real

low-carb superstar. If it doesn't, strict up your sugar intake. When you're done with your

TVHBS USBOTGPSNBUJPO BO CBS XJMM UBTUF KVTU mOF BOE Ul
be disgustingly sweet!

5/|F EPDUPS T PGmDF UFTU JT DBMMFE BO )C" D TFSVN MFWFM 5I1JT .
blood cells in the presence of high blood sugar levels. It can take a few months to change, so

get it tested a few months into a diet. While your doctor may tell you that anything below a 6.0

JT mOF JU T SFBMMZ OPU :PV XBOU ZPVST XFMM CFMPX BOE GP.
below 5.1. Remember, tracking this number takes patience! As your blood sugar control

improves as you eat fewer carbs, this number may take many months to drop all the way

to its nadir.

([HUFLVH

First, what are “normal” levels of exercise for cartilage protection? Second, does pounding
exercise, like running, destroy joints?

8F "NFSJDBOT BOE PUIFST XIP MIJWF JO mSTU XPSME DPVOUSJFT IBW
low exercise levels. My favorite candidacy review that | have ever performed was when | asked
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the personal physician of a Middle Eastern woman, who was a member of the royal family,

whether the woman got much exercise. | was promptly told that the royal family took cars and

a security detail to go around the block! While this is an extreme example, it gets the point

across: we have lowered our expectations for exercise so much that we no longer know what

our bodies were designed to do. Another example is the health club across the street from our

PGmDF * TFF QFPQMF JO UIFSF XPSLJOH PVU BT JG UIFZ BSF UIF XB
elliptical machine as if it were a Sunday stroll and not their half hour to work their body hard.

What our ancestors considered everyday activity, most of us would consider our toughest
exercise day. Think about this for a moment. You wake up and haul 100 pounds of water a half
mile from the river to your home. You then chop wood with a 30-pound iron axe for an hour.
Then you get to walk/run 20 miles while you hunt the big game that will keep your family fed
for the next week. You get the picture.

So what is “normal activity” for our conversation on “Living 2.0”? It's 30-60 minutes of exercise

so intense that having a normal conversation is very hard. This is performed 5-6 days a week

BOE DPNCJOFE XJUIl XFJHIU MJGUJOH *O BEEJUJPO NZ EFmOJUJPO
what | see in the gym where | work out. Its 6-12 reps of whatever weight causes your muscles

to fail by the 6th to 12th repetition. So if its biceps curls, pick up the weight that will cause your

biceps to stop working by the end of the set. Then do this twice more as a minimum biceps

workout. Why am | pushing the weights so hard? # FDBVTF FMEFSMZ XFJHIU MJGUFST IB
that at the cellular level look more like younger people than their old sedentary counterparts.

In addition, exercise increases the stem cells in your muscles.

What if pain prevents you from getting to this level? Well, that's why you're reading this book.
Our goal is to use regenerative therapies, diet, exercise, and specialized therapies to keep
you this active well into your 70s and beyond.

How about pounding exercise, like running? Is this good or bad for my joints? Regrettably, this

cartilage research is still all over the map. Some studies have shown that running is protective

to knee cartilage while others have shown it's destructive. In the meantime, like anything else,
FWFSZUIJOH JO NPEFSBUJPO PS HFU B HPPE EPDUPSp #Z UIJT * NF
up lots of activities, which might include running.

Supplements

One of the most frequent questions | get asked by prospective stem cell patients is what
supplements they should take to help their chances of success. While from looking at the

ads on the Internet, this would appear to be a very simple question, it’s actually quite complex.
The issue is that while some supplements have been tested with cartilage cells, we have

very few that have been tested with stem cells.
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What | can say is mostly from tests with either cartilage cells or early studies in patients where
objective measures of cartilage health are used (not stem cells).

* Glucosamine is a very common supplement that can be derived from many sources.
It's basically a cartilage building block, and there’s a bunch of research showing it helps
cartilage. See article 1, article 2, and article 3.

» Chondroitin is the cousin of glucosamine and another common cartilage building block
supplement. Many studies also show it helps cartilage. See article 1 and article 2.

Glucosamine and Chondroitin-Effects on Joints
Ingredients in Regenexx Advanced Stem Cell Support Formula

A recent large controlled trial shows X-ray evidence of cartilage
protection over two years when both supplements are used

Reduce cartilage loss and bone marrow lesions

Multiple randomized controlled trials show efficacy in increasing
function )

Help activate the cellular system for getting rid of bad chemicals
Reduces cartilage breakdown markers (uCTX-1/uCTX-11)

Unlike Ibuprofen, reduces cartilage breakdown markers with

exercise (COMP)

Ann Rheum Dis, 2014 Jan 6, Nutr 1. 2013 Nov 25;12(1):154, Int J Clin Pract. 2013 Jun;67(6):585-94, Ann Rheum Dis. 2011
Jun;70(6):982-9, Ostecarthritis Cartilage. 2013 Jan;21(1):22-7, Arthritis Rheumn. 2013 Jul;65{7):1843-52, Osteoarthritis
Cartilage. 2010 Jan;18(1):34-40, ) Orthop Traumatol. 2008 Jun;9{2):81-7
These statements have not been evaluated by the FDA. This product is nol intended to diagnose, lreal, cure, or
prevent any disease.

R S

« Fish Oil is a supplement that is taken widely, but poorly understood by most who take it.

While this is an important source of omega-3 fatty acids that can help reduce swelling, and

there’'s some evidence that it may help preserve cartilage, most people take way too little to

TFF UIFTF FGGFDUT 'JSTU ZPV OFFE UP NBLF TVSF ZPVS mTI PJM J7
TNFMMT mTlzZz EJUDI JU BOE HFU B CFUUFS CSBOE 4FDPOE JG ZPV (
grocery store with the label “Fish Oil,” you're taking way under the dosage associated with big

IFBMUI CFOFmUT UIF BNPVOUT UIBU (SFFOMBOE &TLIJNPT DPOTVNF
20-30 pills per day of these garden variety capsules to match this amount. An easier way to

take more omega-3s is to buy concentrated EPA/EFA brands. This is about 3,000-6,000 mg

of omega-3 fatty acids per day. More on all of this at this link.
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» Curcumin is an extract from the Indian spice turmeric. The research looks promising that it's

BO BOUJ JONnBNNBUPSZ BOE NBZ I|lIrfa® Q&ENT st8IWshobBI®titsMB H F
good as Motrin for pain and swelling. It also seems to work better when combined with other
supplements like resveratrol.

How does the supplement Curcumin stack up against NSAID drugs?

e = gy — -
2OV AR ST I ionnee ( egenexx
§ =2 m

Over the counter and prescription NSAID Drugs Curcumin is an mgr‘dcem in the Regenexx Supplement

O Positive effects in arthritis O Positive effects in arthritis

Reduces bone healing and hurts the Enhances healing and helps the ability

ability of stem cells to repair cartilage of stem cells to repair cartilage (in-vitro)

Increases systemic inflammatory O Decreases systemic inflammation

markers

Increases oxidative stress O Anti-oxidant

Increases deadly heart attack risk Reduces CRP, a marker associated

by 200-300% with elevated heart risk

Thesz.- statements h.xve nol been evalual
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» Resveratrol is a powerful antioxidant and activator of the SIRT1 gene which has been
associated with longevity. It's found principally in the skin of grapes, and it's thought to be
one reason the French suffer fewer cardiac events. Apparently, all of that red wine is loaded
with resveratrol! It also seems to help poor blood sugar control. That middle-aged paunch

caused by declining insulin control can also eat up cartilage, so resveratrol may protect joints.

There are literally a hundred other supplements touted as good for arthritis . However,
our patients also want supplements that will help their stem cells, yet little stem cell research
exists with supplements, which is why we had to create our own.

"UmSTU * UIPVHIU UIJT XPVME CF B RVJDL UP NPOUI QSPKFDU P (
supplements to see how they grew. As we got further into this project of determining which

supplements were the best at stimulating stem cells to grow more cartilage, the science got

more and more complex. We learned we needed to look at the following:

P How the stem cells from the bone marrow of different ages of donors responded to
different supplements. Most studies in this area choose young stem cells by default
since samples are often bought through a science company or taken from grad
students. Yet older stem cells are different and need to be tested alongside younger
cells. In addition, the stem cells from arthritis patients are likely different, and few
twentysomething grad students have arthritis. As a result, we took all of our cells
from real arthritis patients.
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P )PX UIF TUFN DFMMT HSFX XIFO FYQPTFE UP TVQQMFNFOUT 5I.
supplements are digested into different forms before they reach the bloodstream, so
we tested these forms as well.

p How well the stem cells produced cartilage components when exposed to various
supplements. To do this, we needed to look at the cells as they produced these
DBSUJMBHF CVIJIMEJOH CMPDLT XJUIlI RVBOUJUBUJWF nVPSFTDEFC
an example of what this looks like, with the bright areas representing the amount of
cartilage components collagen 2, aggrecan, and SOX9 being produced by the cells.

p How well these supplements were able to support the
overall robustness of the cells. A cell can look great
in culture, grow well, and produce cartilage, but how
healthy is it when stressed? In medicine, an example
is the stress test for the heart. While someone might
appear healthy, when they’re pushed to the limit on
a treadmill, their heart can show signs of trouble. We
did the same thing for cells by adding in common bad
chemicals found in arthritic joints that beat up cells like

IL-6 and then seeing if the supplements helped the cells
recover better.

p Determining the sourcing. Most supplements come from many different sources.
"T BO FYBNQMF HMVDPTBNJOF DBO CF FYUSBDUFE GSPN BOZ O
pig parts, or cow parts. Is one of these better than the other at helping human
stem cells?

In the end, after a year of testing, we produced a supplement we could hang our hat on:

Regenexx Supplement. One that was based on basic research that we felt represented what

we were trying to accomplish in patients. While every other supplement you can buy is merely

put together based on snippets of data taken from unrelated lab research done by others, ours

XBT B DPPSEJOBUFE BOE DPTUMZ QMBO UP mOE UIF CFTU JOHSFEJF(
video link below to see a short animation on the Regenexx Supplement.
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Prescription Medications

8IFO XF mSTU CFHBO DVMUVSJOH DFMMT JO XF XFSF TVSQSJTFE
stem cells wouldn’t grow well. After a few culture failures, we decided to try and isolate the

problem, and after much trial and error, we were surprised to learn that the culprit was usual-

ly a prescription medication. For example, when we would stop the patient’s medication and

UBLF OFX DFMMT BOE SFDVMUVSF UIFN UIF TUFN DFMMT XPVME HSP
UP HSPX mOF XIFO XF FYQPTFE UIFN UP BOPUIFS QFSTPO T TFSVN X
research purposes only). This convinced us that many prescription medications are toxic to

stem cells.

What should you avoid? Likely, the most surprising thing we encountered was that America’s

wonder drug, cholesterol medications known as statins, seemed toxic to stem cells. | would

take a minute to read about UIF MJNJUFE FGmD B Difyod’fe od theimfFbut énly rhake

any decisions to stop the drug after consulting your primary care physician. Other drugs that

were problems included NSAIDs like ibuprofen, Motrin, Aleve, and Celebrex. Given that NSAID

ESVHT DBSSZ TIJHOJmDBOU DBSEJBD SJTLT OR¥F UBWFOGPVIHMEBVH
PJM NBLFT B HSFBU BMUFSOBU JWEarBGUnpodi©hiB Midd. UrRHeZproBlent

drugs include ACE inhibitor blood pressure medications that are usually taken to combat

hypertension due to metabolic syndrome. Rather than take these drugs, increase activities

and cut the carbs to control your blood pressure. Finally, TUFSPJE BOUJ J@reBlsoNBUPSJFT
a big concern, as they are toxic to many different cell types, including stem cells.
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Hormones

We take our hormonal mix for granted, a little like the fact that our heart beats more than
100,000 times a day. Yet if you're trying to control your weight and stem cells, these hormones
can play a critical role as you age. For example, serum taken from women after menopause
(when many hormones are no longer produced) directs stem cells that should turn to bone

to turn into fat instead. For men, testosterone levels decline as we age. Yet testosterone can
activate stem cells to produce more muscle and less fat. While the jury is still out on the effects
of sex hormones on stem cells, in men it's pretty clear that supplementing these hormones

in middle-aged and elderly patients can help overall body composition, reducing fat and
increasing lean muscle mass and likely improving heart health. The same has been shown
for women. On the other hand, the willy-nilly prescribing of testosterone in men, without strict
monitoring, may be linked to an increase in heart attacks.

Should you supplement your hormones? This is a personal decision. In my experience,

JU NBLFT JU NVDI FBTJFS UP LFFQ UIF QPVOET PGG BOE BDUJWJUZ
side, for men, urologists have been concerned that testosterone may cause prostate cancer.

However, newer research suggests this likely isn’t the case. In addition, without strict

monitoring, the excess production of blood cells may be the cause of blood clots that can

cause heart attacks. For women, the Women’s Health Initiative study suggested that estrogen

pills could cause cancer, yet the study authors have since stated that the press misinterpreted

their results. They now recommend hormone therapy for younger women just after menopause.

My Own Living 2.0 Story

Twelve years ago, when | was 37, was the low point of my personal health. My wife and | had
just gone through the trauma of having premature twins, and my exercise was sparse while my
sleep was nonexistent. My weight had ballooned such that my waist had gone from a 32 while
in residency to a 42. Just jumping onto our high bed made my heart race. | was an early heart
attack waiting to happen. It's taken a decade to completely climb out of the hole | dug, and I've
learned quite a few things. Had | known these at 37, | could have been in perfect shape by 40!

p Carbs are key. While for my wife’s genetics, carbs aren’t important, for me they are
everything. | spent years on fad diets, trying to prevent my waist from ballooning and
avoiding any type of shopping for pants (as that meant admitting that | could no longer
mU JOUP B TJ[F OPOF PG XI1JDI XPSLFE *O UIF FOE JU XBT
my sugars and starchy carbs was the answer. However, that got me only part of the
way there.

P Understanding what the term “workout” means . Like I have said, | see people
working out at the gym like they’re the walking dead, and | understand that once that
XBT NF *U XBTO U VOUJM * HPU B QFSTPOBM USBJOFS UIBU * mr
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was all about. My trainer worked me like a dog, and the harder he pushed the more |

wanted. It took a few years with a trainer to understand that to stay in good shape in

middle age for most of us requires working very hard. An example is the INSANITY

workouts. For most of that 30-40 minutes, the exercise is tough enough that holding

B DPOWFSTBUJPO JT EJGmMDVMU%ZPV SF TINQMZ QVTIJOH UPP
approach that starts slow and builds (by the same trainer) is FOCUS T25. The same

BQQMJFT XJUI XFJHIUT XIJDI TIPVYME CF B DBSEJP XPSLPVU BT
BOE QVGmMOH XIIJMF ZPV RVIDLMZ NPWF GSPN POF XFJHIU TUBU
hitting it hard enough.

8IFO * mMmOBMMZ mHVSFE UIJT PVU NzZ XFJHIU XFOU EPXO BHBJC
more piece.

p Hormonal control is a problem for middle-aged men and women. | spent many years
being asked to lecture to doctors involved in age-management medicine as many are
very interested in stem cells. | would sit through the lectures before and after mine,
which were about supplementing hormones in middle-aged and elderly men and
XPNFO * IBWF UP TBZ UIBU BU mSTU * UIPVHIU UIFTF EPDUPST
necessary? After a few years of seeing countless lecturers review the science, | was
convinced that | had to be my own guinea pig. In 2010, | worked with a Denver based
age-management specialist to check my testosterone levels. They were dismally low, so |
TUBSUFE UFTUPTUFSPOF UIFSBQZ 5IF mOBM QJFDF PG UIF QV[[MF
of the extra weight that | had been carrying melted off as | already had the diet and
exercise piece under good control. Unlike the recent rush to prescribe testosterone to
everyone with “Low T,” this program is carefully monitored. Which brings me to the last part.

) Proactive injury management is important. You can'’t help but get injured from time
to time if you're hitting exercise hard enough to stay active as you age. | constantly
MPPL BU NZ KPJOU TUBCJMJUZ MFWFMT PG OFSWF JSSJUBUJPC(
just as | describe in this book. All of this is to try and prevent injuries or catch problems
when they're early. Since supplementing testosterone pushes my blood hematocrit
up (the number of red blood cells), | put those extra blood cells to good use. Once
every 2 to 3 months, | have blood taken to reduce my hematocrit and to fuel the
Regenexx-SCP and Regenexx-PL procedures. | proactively have small issues treated
with these regenerative cocktails. As an example, my right knee, left shoulder AC joint,
right elbow, and low back are common problem areas for me. These aren’t disabling
problems but are areas of constant irritation—all likely related to wear and tear and
declining stem cell activity as | age. So | have my colleagues give these areas an
“espresso shot” of my own healing blood platelets. The conclusion? For me, controlling
my weight, staying off prescription drugs, and staying active requires four key elements:
diet, exercise, hormones, and early injury detection and management.
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Chapter 4: Symmetry

(@thopedics 2.0

SANS
Treatment A

Approach

“True freedom is where an individual's thoughts and actions are in alignment with that which is
true, correct, and of honor—no matter the personal price.”
#SZBOU ) .D(JMM

In most patients, there’s usually more joint damage on one side than the other. Why? If

someone has a genetic predisposition to arthritis and this is the only factor causing the joints

to degenerate, shouldn't all joints be affected equally? In addition, osteoarthritis is more

DPNNPOMZ TFFO mSTU JO UIF LOFFT BOE 1JQT BOE MFTT PGUFO JO |
Again, shouldn’t we see all joints being impacted the same? The reason is clear: the wear

and tear on our joints occurs unevenly, with some being impacted more than others or one

side undergoing more wear than the other.
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K\ 6KRXOG , &DUH DERXW 0\ 6\PPHWU\"

If you don’t want to stay active and pain free as you age, then ignore this chapter. If you do
want to stay active, then pay attention! Your body is designed to be symmetrical, and even
slight amounts of extra force or motion, in any area, caused by an unbalanced body will cause
problems. These may start small, but like a snowball rolling down hill, they become bigger and
bigger with time.

Reducing the Wear and Tear

As already discussed, increasing healing ability is only one part of

> the Orthopedics 2.0 equation. The other half of this coin is reducing

0 s UIF XFBS BOE UFBS GPSDFT UIBU EFTUSPZFE UIF KP
: As an example, placing new tires on a car with bad alignment,

XJUIPVU mYJOH UIF BMJHONFOU JT HVBSBOUFFE UP
UJSFT BHBJO 5I1JT JTTVF JT PGUFO JHOPSFE JO PVS
treatment methodology. I've seen hundreds of patients with a

TQFDImD XFBS QBUUFSO MJLF PO UIF SJHIU NFEJBN
the most salient questions have never been asked: how did this

knee get like this, and what are we going to do to ensure that it doesn'’t get this way again?

51F SFBTPO UIF JTTVF PG TQFDJIJmD XFBS BOE UFBS QBUUFSOT JT NP
Most physicians aren’t trained to understand the biomechanics of the body. The few physical

therapists or other providers who have spent years of extra study learning biomechanics are

PGUFO UPP IFBWJMZ JODFOUJWJ[FE CZ JOTVSBODF DPNQBOJFT UP U
why a part keeps failing.

Let’s use a simple example to illustrate this concept. The skeleton on the right
has been drawn with red force arrows going down from the hips. Let's say
that for an unknown reason, slightly more force is applied to the right side
(the thicker arrow) than the left side (the thinner arrow). We take thousands
of steps a day. What happens to the extra forces on the right, and how does

the body handle them? The right hip, knee, and ankle will all react. They will
initially just shore up the bones, tendons, ligaments, cartilages, and muscles on that side.

When this person is young, with many adult stem cells in these areas, he or she may not notice

much. However, as the number of adult stem cells begins to decrease with aging, the damage

due to wear and tear at some point will begin to overtake the repair ability of these tissues

and react to the extra forces. These areas (the ones that are the most vulnerable) will begin to

CSFBL EPXO *G PVS POMZ HPBM JT UP SFQMBDF POF PG UIF SJHIU T
prosthesis may wear out a bit faster on that side, but this is likely not a huge issue. However, if

we want to preserve that right-sided joint with Orthopedic 2.0-type procedures, we had better

mHVSF PVU XIZz UIBU KPJOU JT HFUUJOH TP NVDI NPSF XFBS BOE UFE
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/DNH OLQXWHV WR 8QGHUVWDQG <RXU 6\PPH

1BUJFOUT BSF PGUFO TVSQSJTFE UP mOE PVU UIBU UIFJS CPEZ JT O
noticed that a certain area has been getting tight for years. Either way, going through an

intensive 5-minute test of all major body joints, checking for symmetry is well worth your time.

Why? As discussed above, joints that are not equal in their side-to-side or front-to-back motion

EPO U XFBS FWFOMZ *G ZPV IBWF BOZ BSFBT UIBU BSF UJHIU BOE O
PVU XIBU T HPJOH PO BOE mY UIFTF ZPV DBO CFU BSUISJUJT JT JO
knocking at the door. In fact, symmetry is often the single biggest thing that you can work

UP mY UIBU NBZ FJUIFS BMMPX ZPV UP IBWF BO BDUJWF PMEFS BHF
and inactivity.

This is an 11-step test. You need to focus on whether you can attain the movement to the

degree asked, whether the right and left are identical or different, whether the front/back is the

same or different, and whether the tightness in the lettered areas is different on one side or the

other. Realize the differences may be subtle, but important. In addition, pay attention to which
movements cause pain and where. ,1 \RX-UH D SDWLHQW RI RXU FOLQLF RU D 5HJ
SK\VLFLDQ AOO RXW WKH IRUP LQ DSSHQGL[ $ DQG EULQJ LW WR \R

*G BOZ NPWFNFOU DBVTFT TIHOJmDBOU QBJO TR QinkEMNYFEJBUFMZ E

RI WKHVH PRWLRQV PD\ LQMXUH \RX RU \RX DUH SURQH WR LQMXUL
PRYHPHQW GRQ-W GR WKLV WHVW DQG LQVWHDG VHH D SK\VLFLD
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Step 1: Protracted Shoulder Check

Stand normally and place your hands together. Raise them over your head

as shown. Move the hands as far back as they will go. Pay attention to

whether the shoulders go back equally (you may want to have someone

check, or do this in a mirror). Also pay attention to whether the front of the

TIPVMEFST BU QPJOUT " BOE # BSF FRVBMMZ UJHIU PS JC
PV DBO BMTP EP UIJT TBNF NBOFVWFS MZJOH nBU PO ZP
TVSGBDF *O UIBU DBTF ZPVS IBOET TIPVME UPVDI UIF n
both sides of your chest are too tight, or you may have problems with the

T da1s

range of motion of the large shoulder joint. This step checks your ability to abduct the shoulder
and also checks the tightness in the pectoralis major and minor muscles along with the front
and bottom of the shoulder capsule. If this causes shoulder pain, you may have a shoulder
impingement, a problem where the structures of the shoulder are getting pinched by poor
movement patterns.

Step 2: Posterior Shoulder Check

Stand normally and place one hand behind your back. Raise it up as high
BT JU XJMM HP #PUI IBOET TIPVME CF BCMF UP HP
your upper back with the thumb just below the shoulder blades. Notice

MFBTU UP UIF

whether both sides can go equally as high and whether you have
UJHIUOFTT JO UIF CBDL PG UIF TIPVMEFS BU QPJQ \
tighter than the other? This movement measures the tightness in the
infraspinatus muscle as well as the back of the shoulder capsule. Patients
that can’t do this tend to develop overload on the back of the shoulder
joint where they can develop labral tears. While many surgeons would just
focus on the labral tear, the real focus should be on why this shoulder can’t internally rotate!

Step 3: Neck Check

Very slowly and carefully roll your neck 360 degrees
(only 180 is shown). Does this cause any pain at any
point? Does it roll equally well to the front, side, and

back? Is one side tighter than the other? Patients who

don’t do well with going straight back or back and to the sides may have an arthritic or injured

facet joint in the neck or a problem with lordosis (discussed later in this chapter). If bending to

the side or forward is tough, you may have tightness in the postural muscles of the neck that

hold the head up, like the levator scapula, upper trapezius, or cervical extensors. Finally, if one

of the front muscles is tight, it could be the stenocleidomastoid, an important muscle that helps

to turn the head. You may also notice that you can’t hold your head back like this or that if feels

PvU PG DPOUSPM JG ZPV EP 51JT JT PGUFO DBVTFE CZ XFBLOFTT JC
DPMMJ PS MPOHVT DBQJUJT 8FBLOFTT JO UIFTF EFFQ OFDL nFYPS N
headaches. In the “Neuromuscular” chapter (next chapter), there’s a strength and

endurance test that also covers this issue.
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Step 4: Cervical and Thoracic Rotation Check

While standing, place your hands on your chest, and turn your
head all the way over your shoulder as far as it will go. Then follow
through with a rotation of your upper back as far as it will go with 3
ZPVS GFFU mSNMZ QMBOUFE UIFZ TIPVME|
sides. Can you turn as far with your neck and your upper back &
on the left as on the right? Is there more tightness on one side of

the neck, upper back, or lower back than on the other? Patients
who can’t turn their neck may have a problem with the facet joints,
whereas patients who can't turn their upper back may have that issue or

a problem with the normal motion of the rib cage, the rib attachments at the spine (called
rib facets), or the thoracic spinal facet joints. In addition, chronic chest wall tightness on
one or both sides may also limit the rotation of the upper back.

Step 5: Hip Rotation Check

Stand normally and place the toes of your feet together as

shown. Make sure your feet are aligned and symmetrical—it's

easy to cheat by placing one foot forward or back. Note whether

both feet move inward equally (the motion is mostly coming from

ZPVS 1JQT "MTP OPUF UIF " BOE # QPJOUT MJTUF
back of the hips. Are these areas equally tight? Is one tighter than

the other? Also note the C and D points—does any of this stress
or hurt your knees or one knee? Now take your toes and rotate them out all the way. Again, be
careful to make sure your feet are symmetrical (heels are together) as otherwise it's cheating.
If one hip has a very different range of motion (toes don’t move as far in or out, and this seems
to be due to tightness in the hip), this is very concerning. The hips tend to lose range of motion
quickly and almost always after the onset of moderate or severe arthritis.

| would advise you to get your hip checked immediately by your physician. If you already know
you have a hip problem, this means that you have serious work to do. Unlike other joints, the
hip has a very limited weight-bearing area (the part of the joint where it gets the most force).
When the hip loses range of motion, and when arthritis is already present, the joint will put
much more pressure on already worn areas, hastening cartilage loss. Getting hip range of
motion back can be a challenge. In addition, patients with poor hip range of motion tend

to have a less robust response to stem cell injections. As a result, there are procedures

we can use to try and improve the hip range of motion through an injection that stretches

the joint capsule.
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Step 6: Lateral Hip and Back Check

Stand normally and reach to the side as shown. Go as

GBS BT ZzPV DBO BOE OPUF QPJOUT " B
far on the right as you can on the left? Does one side of

the lower back and/or outside hip feel tighter (point A

PS # %PFT UIBU UJHIUOFTT FYUFOE E
leg to the knee (points C and D)? This step measures

the tightness in the opposite lateral lower and upper

back muscles, like the quadratus lumborum and

iliocostalis lumborum. It also measures the

tightness of the opposite lateral hip muscles, like the
tensor fascia latae and iliotibial band. If you can’t bend
as much to one side, there may be tightness in these muscles or the spine. If you have pain
that goes down the side of the hip and leg, you may have an SlI joint problem with tightness
in the iliotibial band or an S1 nerve problem in your back.

6WHS *OXWHDO /XPEDU DQG 7KRUDFLF
(IWHQVRU &KHFN

#FOE GPSXBSE BMM UIF XBZ BOE USZ BOE
toes. Do you get pain or severe tightness in one

or both hamstrings (point A)? Is one side of your

CVUUPDLT UJHIUFS UIBO UIF PUIFS QPJOU
lower or upper back tight (points C and D)? Can you

HFU XJUIJO JODIFT PG UIF nPPS %PFT UI.
or perhaps tightness, numbness, or tingling in one

or both legs? Is your belly in the way? Patients

XIP IBWF EJGmDVMUZ HFUUJOH DMPTF UP L
TIHOIJmDBOU UJHIUOFTT JO 1JQ nFYJPO XI,
BSUISJUJT PS MPXFS VQQFS CBDL nFYJPO
disc disease or extensor muscle tightness). If one hamstring is always tight despite your best

efforts to stretch it, it could actually be an irritated S1 nerve in your back despite the fact that
your back doesn’t hurt that much. Irritated nerves in your back can also cause one or both
legs to get tingly in this position.

86



6WHS +LS )OH[RU $QNOH 'RUVLAH[LRQ

Forefoot Check m
Perform a lunge as shown, getting as far down as =
you can, making sure you feel a good stretch in @
the front of the hip on the back leg. On that leg, @

CFOE ZPVS UPFT TP UIBU UIFZ NFF F
UIF PUIFS MFH nFY UIF BOLMF BT I:IJ%I
For some people, getting a good stretch may
involve placing the hands all the way down to the
nPPS /PUJDF UIF GSPOU PG UIF BOBMF PG
leg, and compare that to the other side when you

perform the opposite stretch (point A). Does the buttock on the front leg have the same side

UP TJEF UJHIUOFTT 00 UIF CBDL MFH DBO ZPV nFY ZPVS UPFT QPJ
side or painful? On the same leg, is the front of the hip (point D) equally tight on both sides,

PS JT POF TJEF UJHIUFS $BO ZPV HFU BT MPX PO FBDI TJEF 1BUJF
A (front of the ankle) may have ankle arthritis or a bone spur in the front of the tibiotalar joint,
SFTUSJDUJOH EPSTJNnFYJPO PG UIF BOLMF 1BUJFOUT XJUI QSPCMEFN
metatarsophalangeal (MTP) joints in the foot. For the big and 2nd toe, this can sometimes be

SFMBUFE UP MPOH TUBOEJOH MPX CBDL QSPCMFNT P&tiéen UIPVHI ZP
XJUI QSPCMENT BU $ CVUUPDLT NBZ IBWF QSPCMFENT XJUI 1JQ nFYJ
muscles or arthritis in the hip. Pain with this maneuver could also mean a labral tear in the front

of the hip. Finally, if you have an issue at D (front of the hip), this could indicate a tight psoas

muscle. This muscle goes from the front of the lumbar spine to the hip, so tightness here can

be due to chronic low-back issues or trigger points in this muscle. Sometimes patients with

psoas issues have trouble getting in and out of a low car.

6WHS .QHH ([WHQVRU OHFKDQLVP &KHFN

Stand normally and grab one foot with the same hand while bending

the knee as shown. You may need to hold onto something. That’s

BDUVBMMZ ZPVS mSTU PCTFSWBUJPO *G ZPV DBO U
BGUFS B QSBDUJDF SVO UIFO ZPV IBWF TJHOJmDB

hip-stability problems on the opposite side of the knee bend (see

the “Stability” chapter). For the symmetry check, do the right and

left knees bend equally? To really check this, make sure you stand

straight while checking both sides. Does point A (quadriceps) feel

UIF TBNF PO FBDI TJEF )PX BCPVU UIF GSPOU PG UI

Does either knee hurt in this position? If you have less knee bending

on either side, the simplest explanation is that you have trigger points

in the quadriceps muscle (see next chapter). If the front of the hip is tight, you may have

issues with the rectus femoris muscle. If the knee hurts, you may have a patellofemoral problem

(an issue with the kneecap in its groove). Another common cause of asymmetry here is swelling

JO UIF LOFF KPJOU EVF UP DISPOJD BSUISJUJT XIJDI SFEVDFT UIF E
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6WHS $GGXFWRU 6DUWRULXYV
Gracilis Check

-JF PO UIF nPPS BOE QMBDF POF
opposite knee as shown. Next, try to get the
CFOU LOFF BT MPX UP UIF nPP
both sides and see if they are equal in your

ability to get the ankle high up on the opposite
knee. See if point A (inside of the thigh) feels
UIF TBNF EFHSFF PG UJHIUOFTT TJEF UP TJEF $BO ZPV HFU POF CF(
than the other? Tightness in these muscles of the inside of the thigh are common in patients

with chronic low-back conditions and sometimes can cause hip or inside-of-knee pain. In addi-

UJPO QBUJFOUT XJUI 1JQ BSUISJUJT NBZ OPUJDF B EJGGFSFODF JO

BWHS IXPEDU DQG 7KRUDFLF ([WHQVLRQ &KHFEN

Lie face down and prop up on

your elbows, arching your back

“ﬂummﬁm

by lifting your head as high as

possible and pushing your hips

JOUP UIF nPPS $BO ZPV EP UIJT
without pain? Does your lower

back (point A) or upper back (point

# GFFM UJHIU PS IVSU %P ZPV
pain or tightness at the back of the shoulder blades? Patients who have tightness in the front of

the hip and low back may have tight psoas muscles. Patients who have pain in their low back

with this maneuver may have injured or arthritic low-back facet joints. If you have pain in one

shoulder blade, there could be a problem in the joint between the shoulder blade and ribs or

in the rib cage itself.
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What do you do now with this information? If you have an area where your movement isn’t
normal, or there’s a noticeable side to side difference in motion or tightness, there may be

a few different causes. First, this needs to be looked at by a physician, physical therapist, or
other musculoskeletal provider. Why? In our experience, asymmetrical motion is a leading
cause of excessive wear-and-tear arthritis, so getting symmetrical and balanced motion back
is absolutely critical. Second, the lack of motion may indicate problems in that joint that have
yet to be addressed.

What are some common ways to treat these tight areas?

%P TINQMF TUSFUDIFT 5IF MPOHFTU SVOOJOH TUSFUDIJOH CF
Anderson’s. See this link for Amazon or this one for the basic stretches.

$MFBS USJHHFS QPJOUT 8IFO * EJTDVTT TQFDJmD NVTDMFT B(
target. Many times there are knots in the muscles that when cleared will allow normal
movement. The next chapter will focus more on ways to get rid of these trigger points.

3. Repair irritated nerves. Sometimes an irritated nerve won't allow normal motion in an
area, as a protective response for the nerve. This topic is dealt with in the next chapter.

4. Treat joint arthritis. Sometimes an arthritic joint won’t allow motion because bone spurs
within the joint are blocking motion or the covering of the joint (the capsule) is too tight.
For information on these issues, see the “Articulation” chapter.

1RZ 7TKDW <RX .QRZ <RX +DYH 3UREOHPV
/I[HW:-V /HDUQ ORUH DERXW 6\PPHWU\

8F MM TUBSU mSTU XJUI UIF TQJOF BT ZPVS BSNT MFHT BOE IFBE .
BODIPS QPJOU 5IJT BODIPS JT ZzPVS TQJOBM DPMVNO PV NJHIU CF
PS LOFF QSPCMFN 81Z TIPVME * DBSF BCPVU UIF TQJOF #FDBVTF SF
the pain, it's almost impossible for your spine not to be involved in some way. A recent

documentary on the tragedy of 9/11 provides a vivid example that may help bring this

DPODFQU IPNF 0O POF PG UIF VQQFS nPPST NBOZ XPSLFST XFSF U:¢
stairs that wouldn’t open. No matter how many large guys tried to ram it open, it wouldn’t

budge. It turns out that the violence of the airplane strike had twisted the spine of the building

ever so slightly, and this compressed the doorframe against the door. These workers were

eventually saved by a heroic building super who guessed accurately that kicking a hole in

the drywall next to the doorframe might release the pressure on the door. Your spine is the

same. Small issues here can cause large problems in your shoulders, arms, hands, hips,

legs, ankles, or feet.
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..' Lordosis is the medical term for a front-back spinal curve.
. \ A healthy body in normal standing strives to use as little energy
‘ as possible. The diagram to the left shows how the neck and

% Counterbalanced |o\-pack curves are counterbalanced so that you can stand
.: Neck and Low up straight with a minimal amount of effort.

~ BackCurves

Far too little attention has traditionally been placed on these

curves, but the medical and surgical community is slowly

changing their position on this important issue. Researchers

anwy
" .,

-
o
-

have completed clinical trials showing that rehabilitation efforts

~

to restore these curves do produce positive clinical results. Some spine surgeons now
routinely take extra time and energy to restore or preserve the normal or natural spinal
curve when performing fusions and disc replacements.

Why are these so important? First, it's all about energy consumption. A way to help you

understand this is in the challenges facing modern robotics. A dream of robot designers has

been to design an android robot that can cook and clean your house like a personal servant.

The problem was that designing a robot that could really walk like a human turned out to be a

huge engineering nightmare. However, when engineers solved that, they soon realized that the

human body had another secret. It uses very little energy to walk, whereas their robot was an

energy hog, lasting only 30 minutes on battery power. Why? The body is designed to conserve

FOFSHZ JO NPWFNFOU BOE JU BMM TUBSUT XJUI UIF TQJOBM DVSW|
you to stand using almost no energy. Knock one out by causing straightening and it dramatically

upsets the whole system. In addition, the wear and tear on certain structures changes

dramatically as well.

How would you know if you have bad spinal curves? It can be found on your MRI or x-rays,
CVU UIFTF JTTVFT BSFO U PGUFO JEFOUJmFE CZ UIF SFBEJOH SBEJF
who'’s looking for these issues. Why is this big deal? It can fry your neck or back discs, leading

to more bulges, tears, and herniations.
Each vertebra (spine bone) is built and oriented in such a way as to equally distribute forces

between the front part (the disc) and the back part (the facet joints). This only happens when
the normal spinal curves (lordosis) are present (see below left).
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When the curve is lost (straight spine), the forces get distributed more toward

the disc, which can cause it to get overloaded. We often see this on MRIs as

swelling in the vertebra around the disc (which means the disc isn’t capable of

handling all of these forces, and they’re getting distributed to the surrounding

CPOF 51F PGmDJBM NFEJDBM UFSN GPS UIJT .3* mOEJOH J1
“ the diagram to the right, which shows a loss of curve and a move of forces (large

red arrows) to the front of the spine (disc). This loss of spine curve

is a problem when considering stem cell therapy or any other type of regenerative
procedure on the disc because while such a procedure might be able to help keep
UIF EJTD GSPN GBJMJOH UIF TBNF GPSDFT UIBU DBV
(loss of the spinal curve, placing too much pressure on the disc), will persist. So we
believe it's better to have the patient undergo therapy to restore the normal curve

either before or during regenerative disc therapy. \

IF EJTD U

What happens if the curve is too much? In that case, this is called a hyperlordosis

TFF mHVSF PO MFGU BOE UIF XFJHIU HFUT EJTUSJCVUFE L
5I[FTF MJUUMF KPJOUT BSF BCPVU UIF TJ[F PG ZPVS mOHFS |
back of the spine. There are two at each spinal level, with one on the left and one
PO UIF SJHIU 5IFZ IFMQ UP DPOUSPM NPUJPO TP UIBU BOZ
too far out of line. When they get overloaded by a big spinal curve, they can get
arthritis much more quickly and show signs of wear such as cysts and hypertrophy

(the body will literally make them bigger to handle the extra weight). When these
joints become bigger (arthritis), they can place pressure on the nearby exiting spinal nerves,
and cause a new set of problems.

JRUZDUG +HDG .\SKRVLV DQG /RZHU 1HFN -RLC

As discussed above, the spine is a delicately balanced machine where the
neck and low-back curves are counterbalanced by the thoracic curve. As
we age, our head and shoulders tend to hunch forward as shown below.

-
As this happens, in order for us to see straight again, we crank our necks =
<

CBDL GBSUIFS #FDBVTF PG UIJT FYUSB CBDLXBSE Q TVSF PO UIF
joints in the bottom of the neck can be compressed, causing pain and more

*

arthritis at those levels. While performing traditional facet injections into these

.

aggravated joints can help, it does nothing to solve the excess loads on the
area, so the pain just returns. This is a great example of how Orthopedics
2.0 differs from pain management. The pain management approach is to
put TUFSPJE BOUJ J(ntokhe joiatlitorretluce pain. The Orthopedics
BQQSPBDI JT UP USFBU UIF KPJOU NPSF MJLFMZ XJU.P’FJUIFS M P X
matories or regenerative techniques), but also to work on getting weight off ]

L L
"Srasunns®

the joints by implementing a therapy regime that restores the proper curve, ¢
posture, or alignment.
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What causes shoulder arthritis? If your shoulders have been aching as you age, you may want
to pay attention. Are you in the early stages of shoulder arthritis? Is there something you can
do to combat this arthritis and a forward head?
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Note the diagram above. When you're younger, your head and shoulders are straight and
aligned with a perfectly balanced spine (neck curve points one way, upper back curve balances
it by pointing the other, and your low back curves back the other way). Note that the blowup of
the side and front views of the normal shoulder on the left has the ball perfectly aligned in the
socket. As you get older, your head and shoulders and spine begin to move forward (due to
our habit of sitting in chairs). As this progresses, the upper back part of the spine can become
kyphotic (humpbacked). In fact, you may be noticing that you now have to catch yourself as it
becomes more natural to be in that kyphotic (slouched) position.

..

What does all of this have to do with your shoulders? As you become more kyphotic (see right

above), your shoulders will begin to move forward. This has caused the ball of the shoulder

joint to fall forward and down, out of the shallow socket. The new position now requires the

rotator cuff (red in the front-shoulder blowup on the right above) to have to resist that new

downward hanging force. In addition, it overstresses the top and bottom of the shoulder

DBQTVMF MJHBNFOUT "T UIJT QSPHSFTTFT UISPVHI UIF ZFBST JG Z
bottom part of the ball of the shoulder joint will continue to bump into the bottom of the socket.

This will cause new bone spurs down there, which will further limit motion. In addition, the

rotator cuff muscles will also begin to fail from all of that extra stretching. Finally, this new

shoulder position will predispose you to more impingement (where the rotator cuff and biceps

tendon get pinched).
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So what can you do? First, in the early phases of this kyphosis, you can beat it by using
constant stretching against the grain of the forward head and shoulder movement. Here are
some of my personal favorites:

In the later phases (once the spine bones have changed shape), you'll likely need professional

IFMQ *O BOZ DBTF JG UIFTF TUSFUDIFT JOUP FYUFOTJPO DBVTF TJI
lower back pain, you may have already had bone changes. Another possibility is that the facet

joints in your spine may be arthritic or painful. Either way, you'll need to see a physician, like

those in the Regenexx Network, if this is happening.

Are there regenerative injection treatments? If the shoulder ligaments on the bottom of the joint
are lax, injections to tighten these ligaments (like the inferior glenohumeral ligament [IGHL])
can be very helpful. In addition, if the main shoulder joint has arthritis, stem cell injections into
the joint may help. The same holds true for degenerative tears in the rotator cuff, which based
on our treatment registry data, respond very well to precise stem cell injections.

Find a door frame
to stabilize your
forearm and
elbow. Gently
push your body
forward while
you straighten

Lift your arms
above your
head and pinch
your shoulder
blades, feeling
the stretch in
your chest. Now

your spine,
lift and feeling the
lengthen your stretch in the
body while chest. Remember
bending very to do both sides.
slightly back.
You should feel
it all the way
down in your
abdominals.

Roll up a towel or use a foam roller and lie back

and stretch the front of the chest. You can vary

your arm positions up and down. You may want

to have the towel or foam roller extend to your
head and neck for better support.
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8F BMM LOPX UIBU BHJOH JT B mHIU BHBJO
Yet with stem cells in the mix, we can understand
it differently. For example, as discussed in this

chapter, that forward head and hump some people
get in their upper back is merely gravity plus bad posture plus stem cells. What | mean by that
is that any position of a joint or a part of the body held long enough will cause the local stem
cells in bone to react, changing the shape of the bone.

8IBU BSF TPNF TINQMF UIJOHT UP EP UP mHIU UIJT DIBOHF JO CPOF
"CPWF JT BO FYBNQMF PG VTJOH B GPBN SPMMFS UP mHIU UIF LZQIP
| explained earlier. For this exercise, the foam roller (the white cylinder above) is easily

QVSDIBTFE BT BO JOFYQFOTIRWMEFEOHFQ UBRXFM BMTP XPSLT XFMM 81
begin, lie like this to get a sense of if it hurts. If it causes pain, then stop and see a doctor.

If it doesn't, then start with 5 minutes once a day and work up to more advanced exercises

and longer time periods (15 minutes). Any part of your body that's beginning to change can

be dealt with in the same way.

, V <RXU %HOO\ )U\LQJ <RXU )DFHW -RLQWV"

Your back hurts, and like many Americans you have a belly.
Could there be a connection? We discussed how changes in
the curve of the spine can cause either the discs or the facet
joints to get overloaded. If you look at the image to the left, note
that a big belly will want to topple you forward. There’s just no
way to stay upright without compensating. How does that work?

You'll have to naturally increase the curve in the low back to
move the center of gravity of the belly backward. In doing so, as the blowup in the diagram to
the left shows, your body weight gets transferred from being evenly distributed between the
discs in the front of the spine and the facet joints in the back to being more on those joints (the
red arrows). Over time, this will cause your facet joints to get arthritis.

Scoliosis: A Side-Bent Spine

Your spine should be perfectly straight when viewed from the front. However, the @
spine can also bend to the side in a disease called scoliosis, especially in tall K
women. This can cause the shoulders and pelvis to become unbalanced. To the l_'—\\
right, see how much havoc this can cause in the body, as the pelvis where the hips /
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connect is way off. Also, it shouldn’t be a surprise that when your shoulders are off, like the
ones to the right, the forces on the ball and socket joint there will be very different.

What about when the side curves are more subtle? This is where many of us live, slight curves
in the neck or back.

:KDW 'LG , 6HOI GLDJQRVH LQ WKH 6\PPHWU\ 6F!

So far, we've been discussing the concept of poor stability caused by too much movement,
or hypermobility. Equally important is hypomaobility, or where a joint or spinal segment doesn’t
move enough in all directions or certain directions. This is what you self-diagnosed in the
5-minute symmetry screen.

Chiropractors and osteopaths have been focusing on hypomobility for more than a century.

The reason we medical doctors have given them a hard time is that hypomobility has been

traditionally hard to measure. However, there is good evidence now that this does occur.

*O GBDU TUVEJFT UIBU TQFDJmDBMMZ BQQMZ UIJT DPODFQU IZQFS
show that patients with spinal hypermobility treated with exercise do better than patients

with hypomobility. This makes sense because if you have too much mobility you need to get

the muscular stability system back online with exercise or other treatments to restore muscle

function. However, patients with hypomobility did poorly with stability exercise. Why? They

need more mobility, not more stability. This group did better with manipulation to force these

segments to move.

Hypomobility can be as damaging

as hypermobility. The take-home
message is that if your joints don’t
move normally in all directions, you
have to get them to move normally or
this will place more wear and tear on
the certain parts of the joint. What are

some examples? If your knee won't
straighten all the way, the front of the joint cartilage will wear more than the back. How about
a hip that won't turn out all the way? The inner part of the hip will wear more than the outer.

Take, for example, this simple model of a joint and the muscles that help control that joint’s

movement. We have a ball-and-socket type joint with a ball sitting in a shallow socket (like the

TIPVMEFS )FSF XF MM DBMM UIFN NVTDMF " BOE NVTDMF # #PUI NV
the joint. When one pulls harder, the opposite muscle lengthens equally to allow the joint

to move.
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So as this joint moves, the ball stays in the middle of the socket. In fact, keeping the joint
aligned with millimeter precision as it moves is critical.

What happens if one muscle can’t release as the

other pulls? Now the joint moves too much to one
side, banging into the side of the socket. This is & &
an example of muscular hypomobility, where
trigger points in one muscle make it tight and

weak (more on this topic at this link). How do you
mY UIJT QSPCMFN :PV OFFE UP TFO VQ UIF UJHIU

muscle. This is discussed further in the neuromuscular section. The same thing can happen if

one part of the joint capsule UIF UIJDL mCSPVT DPWFSJOH PG UIF KPJOU UIBU
too tight or the ligaments that hold the joint together are too tight.

$GKHVLYH &DSVXOLWLYVY :KDW +DSSHQV :KHQ WKH -R

While it's clear, above, that a joint that doesn’t move freely may have issues with overloading

certain parts, what happens when the joint loses almost all of its motion? This is what happens

in adhesive capsulitis. Nobody is 100% sure why this happens. Some think it's due to chronic
JOnNnBNNBUJPO JO UIF KPJOU EVF UP QPPS CMPPE TVHBS DPOUSPM B
diabetic patients.

This problem is most common in the shoulder and lesser recognized in the hip. In the shoulder,
it tends to get noticed quickly, as the patient has to get any motion there from the shoulder
blade against the chest wall rather than the shoulder joint. In the hip, it just tends to go hand
in hand with arthritis, but often goes unnoticed. In the shoulder and hip, the loss of range of
motion severely overloads small sections of the joint, which only tends to make arthritis
happen faster.

We've had great success in both joints treating this range of motion problem using what we
call pecutaneous capsuloplasty. This involves injecting platelet growth factors into the joint
(the same ones we use in an epidural) and overdistending the capsule to break up the
scarring and adhesions. This tends to free the joint and allow motion while hopefully leaving
healing growth factors around to help things repair. In the hip, this is critical, as our treatment
registry data there shows that outcomes with hip stem cell procedures are poorer with less
range of motion of the joint.
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When | was in residency, one of my most and least favorite rotations was through pediatric
rehabilitation. While it was always fun to be around the kids, these particular kids all had
severe physical deformities. The surgeons on this rotation were great heroes, often allowing
these kids to walk or function better by adding an inch here, taking away an inch there, or
cutting this or that tendon. These kids were so severely disabled that it simply didn’t matter
that the accuracy of the surgical healing could be off by a few millimeters either way.

Fast forward 20 years, and | no longer see disabled kids
for a living but patients with chronic joint and spine pain.
I have seen hundreds of patients through the years

who have undergone the same type of realignment
surgeries, although they didn’t do so well. What's the Poorly aligned patella,
difference? The normal musculoskeletal system is tuned Hittinginto groove
to submillimeter to millimeter precision. Human accuracy
and surgical healing can be off, a few millimeters either
way. So while it’'s possible that a surgically realigned ten-
don, muscle, ligament, or bone might be in the

perfect anatomical position, it's more likely that it will heal

Incision made in fascia
“a little off.” Also, many times these surgeries ignore the (lateral release) to “realign”

cause of the problem. Take the example of a knee lateral patella
release. The concept is that the patella isn’t
tracking properly and is being pulled too far to the outside of its groove (or doesn’t have
enough pull toward the inside). Rather than asking what biomechanical forces have caused
UlJT UP PDDVS JTTVFT JO UIF IJQ MPX CBDL FUD XF PGUFO USZ UP |
some of the quadriceps attachment and fascia on the outside. Since the patella is aligned to
submillimeter precision, and the surgery can only have accurate healing to a few millimeters,
| often see that the patella is misaligned after the surgery. For example, if the lateral side scars
and heals too tight, the patella will be too far lateral, or if too much of the lateral side is cut, too
far medial. Add in to that calculus that the same forces that
Fascia around patella were pulling the patella too far laterally are likely still there
(say too little hip external rotation), and the surgery hasn't
Patella solved the cause. Since these are permanent realignments
of the musculoskeletal system, rather than a quick decision,

| tell patients to think long and hard before getting a

Groovein Femur

procedure that can't easily be undone.
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4P XF KVTU MFBSOFE UIBU USZJOH UP mY TNBMM BMJHONFOU FSSPS
time with surgery isn’'t such a good idea. Is there a better way to approach this problem?

Yes, but it requires more thought. You know the song: “The hip bone’s connected to the leg

bone...” The same applies here.

Misalignment due to patella moving to one side or femur groove turning:
Problems in the big quadriceps muscle can cause the patella to move too much to
the inside or outside, increasing wear. At the same time, rotation of the femur
groove (from the hip or foot) can cause the same thing to happen.

We'll start by breaking down the patellofemoral problem above. The kneecap sits in a groove

and is controlled by the surrounding structures (see below). There are two ways the kneecap

DBO SvC BHBJOTU UIF TJEF PG UIF HSPPWF 5IF mSTU JT UIBU UIF L
bangs against the side walls of the groove (straight arrows). The second is if the groove itself

moves (curved arrows). The groove sits in the femur bone and that bone’s motion isn’t controlled

BU UIF LOFF CVU BU UIF 1JQ 4P UP GVMMZ VOEFSTUBOE LOFFDBQ Q
hip and work down.

The femur bone, where the kneecap groove

Low back-Irritated nerves here
can cause the gluteal {butt)

lives (trochlear groove), can move out of s o AL gt
. . , . weak or filled with trigger points,
place if the hip doesn’'t have normal motion. reducing projection of the knee

cap cartilage.

The hip range of motion can be controlled by
many things, not the least of which is arthritis

at the hip. Irritated nerves in the low back ‘g:mm‘;’di"mam

DBO BMTP MFBE UP NVTDMF mSJO H i

wear on the potells,

hip or thigh muscles, which can also impact
both the way the hip and kneecap move.
Finally, weak muscles due to trigger points
can also cause abnormal hip motion. In be ialgned (sae belo
summary, what happens at your hip impacts

your kneecap.
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[—— Now let’s look at the knee area. The kneecap is a just

pointsin the big .
ot a small bone that lives at the end of one of the most
or weakness which

can fead to patellar powerful muscles in the human body: the quadriceps

misalignment (see

below)

(a.k.a “the quad”). What happens to these four muscles
that make up the quadriceps determines what
happens to the kneecap. I'm always dumbfounded
','n,.m,,,,,,; N ' when patients show up and are more concerned about

the cartilzgs In the

Cuit i S the cartilage loss under their kneecap than the status

can cause arthrits,

of the main muscle that controls it. The problem is that

outside of a short stint in physical therapy, nobody has
ever told them that they should be

concerned about the muscle. What can happen to the quad? Trigger points in the muscle

can lead to parts of it being shut down, so this means that one part of the muscle pulls more
than the other on the kneecap. Obviously, trauma to the kneecap can knock off cartilage,
leading to arthritis. Finally, weakness in one of the muscles that make up the quadriceps

(the VMO, or vastus medialis oblique) can also cause more outside pulling on the kneecap
than inside pulling, leading to alignment problems.

Finally, we have to look below the

kneecap to see if anything in the foot
and ankle can also lead to problems.
The angle of how the foot strikes the pepd sl

. the k IR
ground can impact how the femur i -

groove is rotated at the hip. This will
impact the knee as well.

In summary, looking at a kneecap problem as only being caused by this bone is a bad idea.
It's also related to what happens in the low back, hip, and foot and ankle. So if you see a physician
for a kneecap problem, and he or she only focuses on the knee, other possible causes of your
problem are being ignored. Why wouldn’t all physicians look at a problem this way? Many
times its lack of training, but sometimes it's because our medical care system rewards more
for procedures on a joint than it does for diagnosing how the joint got that way.

ORUH 6SHFLAF -RLQW $OLJQPHQW ,V

Now that we’ve learned about the complex alignment of some-

thing as simple as a kneecap, let’s look at some more obvious

ones. First, the knee can be side bent just like the spine can.

You've likely heard the term knock-kneed or bowlegged. These

are conditions where the knees can be bent so that they touch
Nomal  Bowagoedosss ergus)  Hnock Knews Vg

(knock-kneed, or what doctors call valgus) or are too far apart
(bowlegged, or what doctors call varus).
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While people can be born this way, the leading cause of one

knee going side bent is the removal of all or part of one meniscus
surgically, which causes that one side to lose its spacer. The knee
then collapses toward that side, putting much more pressure on
the cartilage, which can lead to more arthritis. One solution often
proposed is a high tibial osteotomy (HTO). This is a surgery where
a wedge of bone is removed from the lower bone of the knee on
the high side to even out the forces. The good news is that it does

seem to help. The bad news is that it's a big surgery, and one way
to prevent ever having to do this is to not remove pieces of the
NFOJTDVT JO UIF mSTU QMBDF

Foot Pronation

Foot pronation causes too much compression of the When your foot rolls inward, this is called

outside knee compartment pronation. This can cause knee and hip
alignment issues, such as knock-knees.

oY

This can also cause the hip to internally

S \.s"

rotate, overloading different parts of both

-~

UE of those joints. So sometimes, correcting
e 4 »  aknee issue means correcting what's
:‘:‘;.:.., f § going on at the foot. Pronation can also
PR I be caused by irritated nerves in the back
s % making the supporting leg muscles weaker.

The Master Control System for Body Symmetry

The upper neck is a special area with respect to alignment and
posture. We've all heard about the balance system that involves

the inner ear. However, our balance system is very complex. A bit /
like a NASA spaceship, it has triple redundant systems, so that if -
one fails to provide enough information about balance, another
system will automatically take over. This makes sense, since the
loss of balance perception is not compatible with leading an
active life and fending for yourself. Our balance system,
therefore, has three inputs (as shown on the right): the inner

ear, the eyes, and the upper neck joints. For many years, the
focus has only been on the inner ear, but these other two
systems are equally important and play into symmetry.
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What part of the upper neck seems to be the most
important for body symmetry? A number of years
m’%&m‘ﬁ:ﬁgf ago, a team of researchers started killing the little
vetigoandvisull 1oy e5 that took information from the C2-C3 joints.
problems.
The goal was to help alleviate the pain associated
with these joints. While the pain got better, these
patients all became very dizzy. The researchers were
confused. While they knew about the inner ear being
involved in balance, they didn’t know about the up -
per neck. This misconception still exists in medicine
today, with the vast majority of doctors not knowing

about “cervicogenic dizziness,” or dizziness coming

from the neck, despite published research on the
phenomenon. #BTFE PO UIF SFTFBSDI Ulpm®rnck B1S¥EIBs,Ba® Eell as the
sternocleidomastoid muscles, all seem to be implicated.

So what does this have to do with alignment? Recently, some Australian researchers have

EFUFSNJOFE UIBU QBUJFOUT XJUI XIJQMBTI JOKVSJFT IBWF EJGmDV!
Literally, their necks don't have the same proprioceptive ability as normal subjects. We believe

that this is due to injury of the upper neck joints, which is common in this type of injury. We also

see this same type of problem in patients who have injured the upper neck in the past or, for

some reason, have chronic arthritis at C2-C3 or the high upper neck.

These patients often have a head tilt.
When | correct the head tilt on exam
so their heads are straight, they feel
crooked. Why? The upper neck joints
are giving bad information about
normal posture. This bad data causes
the patient to tilt the head, but this

strange position feels normal to the Righting

. . Head tilts reflex returns
patient. The iSJHIUJO HhéhFnFY e 18 bad Readto jevel
kicks in to keep the eyes and head upper neck but body

alignment off

level while standing. This causes the | _input

patient to tilt the body to one side to o s W i
compensate, as the neck stays bent.

This then causes all sorts of problems with arms frequently getting numb (usually on the
MJUUMF mOHFS TJE FithBrGcitJdFletl ByodEom& e Nerves in the shoulder getting
pinched). In addition, notice above how this causes the spine to bend sideways and can
impact areas all the way down to pelvis. It can even alter how one side of the leg/foot strikes
the ground. As a result, in looking at alignment, one must always consider how it interfaces

with this master balance-control system.
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Can Alignment Be Impacted When the Spinal
6WDELOLW\ 6\VWHP *RHV 211 OLQH"

You've already learned about the stability system in
m the low back NV MU Jm E V TIsNhére Bavhéthing
NG similar in the neck, and can it impact alignment? We

»
. 4. " asked ourselves that question about 10 years ago. One

of our physical therapists was tasked with seeing if the
\

,Upp;rtralpezius NVMUJIJMEVT NVTDMF JO UIF OFDL TIPXFE TJH(
ana scaienes

substituting for like in the lower back. He was able to prove (later as part

lack of cervical

‘l afm:ﬁ;;r::a \ of his PhD thesis) that this does occur. When these small

segmental stabilizers go off-line, something else has to
kick in to stabilize the neck. In the neck and shoulder, the muscles that kick in are the trapezius,
levator scapula, and scalenes (and sometimes jaw muscles). These muscles were never
designed to be stability muscles, so they quickly get overloaded. As they get tighter to stabilize
the neck, they can bring one shoulder higher. This causes the attachments of the muscles to
get angry, as they were never designed to handle this type of excessive loading. This is called
enthesopathy and is discussed elsewhere. In addition, the upper trapezius and scalenes both
have nerves nearby or traveling through them, so when they get too chronically tight, these
nerves get in on the act. For the upper trapezius, the occipital nerve can get irritated, causing
headaches. For the scalenes, the brachial plexus can get pinched, again leading to thoracic
PVUMFU TZNQUPNT XJUI OVNCOFTT JO uvaForNowertrihiEoh®@ HFS PG UIF 1B
brachial plexus distribution).

The Great Adaptation Machine

Our bodies were designed to keep moving at all costs and are great at adapting to problems
that may develop in the human machinery. In a preindustrial society, the amount of physical
prowess it took to collect, hunt, process, and consume food was great. In such a society, the
potential for injury from a runaway animal or even a rockslide was also great. The only way for
us to be able to get injured and keep going was to design the musculoskeletal system to be
an adaptation machine. What does this mean? At its simplest, let's take a left-foot injury. With
an injured left foot, you instinctively limp on the left and transfer more weight to the right. This
takes weight off the left so it can heal. This strategy works, because we were meant to heal
on the run. For example, studies where patients are asked to bear more weight on an injured
or operated area (different from the current nonweight-bearing orthopedic healing paradigm)
show that healing with weight bearing is better than extended periods without weight on

the joint.
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The great adaptation machine also gets a good deal more complex. | have noticed that in
chronically injured patients, the system is constantly rearranging forces to be able to off-load
certain areas. An example is my own minor chronic neck, upper back, low-back, and leg
symptoms. At times, my left scapula will hurt; at other times, my biceps tendon; and at others,
my low back. | can feel my body rerouting forces through adaptation, from one site to the next.
When the neck stabilizers go off-line, or when they are too taxed from my heavy weight lifting
routine, the big neck muscles take over, and the upper trapezius, levator scapula, scalenes,
BOE 4%. mSF VQ 8IBU IBQQFOT XIFO UIFTF NVTDMFT DPNQMBJO UPP
the forces to the front of the shoulder by moving the scapula forward, but this aggravates the
biceps tendon. If this causes the biceps too much pain, my body reroutes those forces by
turning the rib cage, which causes the low back to get torqued, and so on. This complex
neuromuscular response has allowed us for millennia to continue to function with injury.

For patients and medical practitioners, this adaptation process can often be like peeling back

layers of an onion. Again, at its simplest (the injured left foot analogy), since the left foot is

causing a limp, it may come as no surprise to the patient that the right foot begins to hurt as

a result of excessive use. However, most patients fail to recognize the more complex adaptations.

This means that they are completely unaware that the problems in all of these areas are related.

In addition, physicians will often only go for the “low hanging fruit” of where it hurts today.

This approach again avoids the salient question, How did all of this get this way? In addition,

KVTU USFBUJOH UIF QBSU UIBU IVSUT XJMM POMZ CF B UFNQPSBSZ 1
overloaded again!

+RZ 'R, .QRZ LI , +DYH DQ $OLJQPHQW 3UREOH

First, I've only scratched the surface here concerning common problems with alignment.
The goal was to introduce the concept, not list all things that an experienced musculoskeletal
expert would see in daily practice.

At its simplest, patients with alignment problems have one-sided pain or arthritis in the absence
PG TQFDIJmD USBVNB 'PS FYBNQMF XIJMF UIFZ NBZ IBWF CPUI LOFF
much worse than the left. In addition, an MRI or x-ray of both knees shows one has much more
severe arthritis than the other. Examples of alignment issues can often be seen when looking
in a mirror or asking your friends. You may notice that one shoulder is higher than the other, or
the head is slightly tilted to the right or left, or that one hip is higher. Looking at wear patterns
on clothing and shoes can give more clues. For example, does one shoe wear more than the
other? Does one part of the sole of one shoe wear more than the other parts? Does one part
of your pants wear out faster than another? Is it easier to hold a handbag or backpack on one
shoulder or the other? When you're active, are you dramatically stronger on one side versus
the other (more than you would expect based on being right or left handed)?
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The good news is that there are many therapists and practitioners who specialize in alignment.
These concepts really began shortly after the turn of the century, when traditional allopathic
medicine was in its infancy and unable to address what seemed like obvious problems to
nonphysicians. The pioneers were Moshe Feldenkrais, Ida Rolf, and Matthias Alexander. | was
introduced to these geniuses when | realized that by the early 1990s (just out of residency)
these issues were still not being addressed by physicians. The concepts I've discussed here
were not part of my training in physical medicine and rehabilitation. 5P SFNFEZ UIJT EFmDJU
| took to reading the old works of these masters to try and learn what | had never been taught
as a physician. Newer systems such as Pilates, Muscle Activation Technique, Myofascial
Release Approach, and Egoscue have added to the diversity of treatment methodologies that
address various aspects of posture and alignment. In addition, curve restoration has

OPX CFDPNF B TDJFOUJmDBMMZ WFUUFE NFEJDBM BSU

A caution, while some physical therapists have spent years learning advanced biomechanics,
they are few and far between. The standard course of physical therapy education contains
very little about how to identify and address common alignment problems. This is despite one
of the early geniuses of muscle function actually being a physical therapist (Florence Kendall).
So if you've tried and failed physical therapy, it's unlikely that you actually saw a physical
therapist with proper training in the art of biomechanical and alignment analysis and treatment.

#SJFG EFTDSJQUJPOT PG UIF BMJHONFOU DPODFQUT GPMMPX $MJDI

e 3 P M nSounds a bit like the vernacular for vomiting, but it’s actually named after the
founder of the method, Ida Rolf. The focus is on very rigorous deep-massage techniques
to free up areas of muscle and fascial tightness with the goal being to restore normal
posture and alignment. This is generally accomplished in 10 sessions.

« Alexander: Matthias Alexander was a turn of the century orator in a time before the

FMFDUSJD BNQMJIJmDBUJPO PG WPJDF )F mHVSFE PVU UIBU DFSUE
the speaker to project his or her voice better in an auditorium. This was later applied

to “sick” performers to improve their performances. This is now a system of treatment

focused on head and neck alignment popular with stage and theater performers.

e Muscle Activation Technique: Developed by athletic trainer Greg Roskoph and based
on the concept that certain muscles can become less active based on injury and certain
patterns of movement, the focus is on balancing the moving biomechanics of the body
by “turning on” these inhibited muscles.
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e Myofascial Release: 1JPOFFSFE CZ "SJ[POB NBTTBHF UIFSBQJTU +PI1O #E
is on trigger point massage to release or free up tight muscles leading to poor body
BMIJHONFOU 5IFSF JT MFTT GPDVT PO PWFSBMM CPEZ QPTUVSF U

e Egoscue: #FHVO CZ 1FUF &HPTDVF UIJT TZTUFN GPDVTFT PO BDUJV
TQFDIJmD NVTDMFT XJUI TQFDJIJmD FYFSDJTFT UP SFTUPSF OPSNBI!I
This system has become popular with physical therapists wanting to increase their

knowledge about biomechanics.

e Feldenkrais: Developed by Israeli physicist Moshe Feldenkrais, the focus is on
alignment in simple movements.

e Curve Restoration: 51F HVSVT PG UIJT OPX TDJFOUJmDBMMZ WFUUFE mF
chiropractors who have been publishing their results in peer-reviewed medical journals

GPS ZFBST 5IFZ VTF WFSZ TQFDIJmDBMMZ EFTJHOFE GPSNT PG T(
normal curvature. They have also designed home units so that patients can try to deal

with this problem in a do-it-yourself program.
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Chapter 5: Neuromuscular

(@thopedics 2.0

SANS

N Treatment A

Approach

NEURO
MUSCULAR

“My countrymen should have nerves of steel, muscles of iron, and minds like thunderbolt.”
Swami Vivekanda

Neuromuscular

For many readers, the term “neuromuscular” is a new term. To clarify, as it's used here, it
means both nerves and muscles and is often used to refer to the connection between the two.
While the nerves in various parts of the body tell many different organs what to do, the most
visible organ they direct is muscle. Your nerve says, jump, and your muscle says, how high?
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Think of the nerves as the wires that connect the

main computer (the brain) with the muscles. You

think of a movement, and the brain generates a

nerve impulse that drives muscles. Information also

goes the other way, from the skin, muscles, joints,

ligaments, and tendons up to the brain. This

information is called “proprioceptive” and allows

ZPV UP mOFMZ BEKVTU ZPVS NPWFNFOUT
on in your environment. For example, if you step on

something unstable, you might fall. However, that information is quickly relayed to the spinal
DPSE XIFSF SFnFY QBUUFSOT TUPSFE UIFSF JOTUBOUMZ BEKVTU ZP\

It's easy to see how the nervous system plays a big role in the type of muscular spinal stability
EJTDVTTFE JO UIFE As discussed &xove,RHis type of stability during movement is

made possible by proprioception, which is used to provide real-time feedback so that a

NPWJOH KPJOU TUBZT JO mMOFMZ UVOFE BMJHONFOU 'PS FYBNQMF
might cause it to translate or shift too much, small joint sensors detect this motion and instantly

tighten muscles to counteract that abnormal motion and keep the two joint surfaces aligned

(keep the joint in the neutral zone). If this didn’t happen thousands of time each day, the joint

would wear out much more quickly.

8IBU IBQQFOT XIFO UIJT TZTUFN PG TFOTPST OFSWF JNQVMTFT BOI
goes off-line? As discussed earlier in the “Stability” chapter, all heck breaks loose. In this

chapter you'll learn that when spinal nerve irritation or compression occurs, the muscular

stability system for the spine goes off-line, and the spine becomes unstable. | believe the

same happens in peripheral joints, like the knee. If spinal nerves are irritated in the back (note:

you may not feel any back pain), the muscles that help stabilize the knee in movement can go

PGG MJOF PS IBWFSFEVDFE FGmDJFODZ BOE BT B SFTVMU UIF LOFF
when the knee experiences abnormal forces like a shift, the wiring loop through the spine

between the joint sensors and the muscles that protect the spine is impacted, causing an ever

so slight delay. This delay leads to a joint that gets out of alignment more easily during motion

and as a result, a joint that is more likely to become arthritic. Since this concept of muscular

activation delay has already been very well documented for spinal stability (here the delay

causes the vertebrae to become unstable in movement), there is no reason to believe it only

applies to the spine.
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One of the problems we’ve had as a medical community is our
main and most widely available test for diagnosing nerve

pathology (electromyogram [EMG]/nerve conduction study [NCS])
JT WFSZ TQFDJmD GPS DFSUBJO UZQFT P
a nerve is wholly or partially destroyed by trauma) but not very

T TVvDI B

sensitive for other types of nerve problems. In particular, many
TIHOIJmDBOU QSPCMFNT XJUI UIF OFSWFT JOWPMWF TNBMM mCFST
MmMCFS OFVSPQBUIZ XIFSFBT UIF &.(/%$4 UFTU DBO IvaddiidaFDU UIJT UZ
the test has very poor sensitivity in detecting nerve irritation. \While other more sensitive nerve

tests (in particular, quantitative somatosensory tests [QST]) are commonly used in research,

they are not yet widely used by physicians. 4P JO B SFBM XBZ QIZTJDJBOT BSF PGUI
GSPN B EJBHOPTUJD UFTUJOH TUBOEQPJOU JO mMmHVSJOH PVU XIFO O
based on the research, a negative EMG/NCS doesn't rule out nerve trouble. It's a test that's

[JHIMZ TQFDIJmD CVU XJUI QPPS TFOTJUJWJUZ 5IF EFMmMOJUJPO PG B
IJHIMZ T GhRdhighlyosensitive (capable of detecting the disease 99% of the time when it's

present, and shows negative 99% of the time when the disease isn’t there).

So in summary, even small amounts of spinal nerve irritation may not cause any noticeable

back or neck pain, but it can wreak havoc with the muscular stability system either in the spine

itself or in your joints. Since this system protects your joints during activity, when this type of

OFSWF QSPCMFN UBLFT NVTDMFT PGG MJOF PS SFEVDFT UIFJS FGmEC
protection for the joints and an earlier onset of arthritis. In addition, the diagnostic test toolbox

we have available to us today doesn't include tests that are capable of detecting this type of

nerve problem, hence the reason this problem often goes undiagnosed. In addition, | believe

that treating this problem is a key component of long-term joint preservation.

7TDNH 7KLV 6LPSOH , WHP 7HVW IRU 1HUYH 3UR

1. I have numbness, tingling, burning, or electrical sensations. Yes / No
2. | have chronic tightness that feels like pressure in my arm or leg with certain activities? Yes / No
3. I have a chronically tight muscle that just won't “let go” no matter how hard | stretch. Yes / No
4. | have pain in my wrist area whenever | reach for something. Yes / No
5. | have pain in the back or bottom of my heel that won't go away. Yes / No
OOF BSN PS MFH BMXBZT TFFNT UP CF TIJHOJmDBOUMZ XFBLFS PS

how hard | try to strengthen it. Yes/No

~

. My arm or leg feels a bit “goofy” or uncoordinated after | do certain things. Yes/No

8. | have an area of chronic pain that just won’t go away no matter what I try. Yes/No

©

. I have chronic neck or back pain. Yes/No

*IBE B CBDL PS OFDL QSPCMFN ZFBST BHP CVU JU TFENT UP CF |
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If you answered yes to any of the above, you may have a nerve/muscle problem and not know
it. Questions 1 about numbness is more obvious. Most people associate these symptoms with
nerve problems. Question 2 isn't so obvious. When there’s pressure on a nerve in the neck or
back, many patients don’'t necessarily feel neck or back pain, but instead feel pressure in the
muscle that is supplied by that nerve. Some patients describe it as feeling like a blood
pressure cuff is pressing on the muscle. Question 3 is also not obvious. That chronic
hamstrings or groin tightness you’ve been blaming on being out of shape could actually be
caused by a pinched or irritated nerve. Question 4 is really interesting. We commonly see this
when there’s scarring around the median and/or ulnar nerve. Reaching out to get something
places the nerve on stretch, and since it's scarred, it can't move with the arm, which causes
pain where the nerve is scarred down. How about question 5, the heel pain? Most patients
with plantar fasciitis would think it must be caused by something in the arch of their foot.
However, we see patients every day who have S1 nerve problems in their back or a pinched
tibial nerve at the ankle who have this problem caused by an irritated nerve. Question 6 may
seem more like something associated with a nerve, but the weakness or atrophy (smaller
muscles) I'm talking about is where one arm or leg is notably smaller, not the kind you see in
paralysis. Question 7 is an extension of 6, as sometimes patients with nerve problems note
that their arm or leg seems uncoordinated. Questions 8 and 9 are connected, in that a bad
nerve can cause pain just as readily as it can cause numbness, tingling, or burning. Finally, it's
important to note in question 10 that many patients who no longer believe they have any back
or neck problems because the pain has gone away still have bad nerves that cause problems
in joints, muscles, and other areas.

SUWKULWLY 'RHVQ-W &DXVH 3DLQ 3DLQ &DXVHV

| saw this title come across a science news feed a few years back. It hit me like a welcome
pie in the face, as | had often suspected that something like this had been happening in my
patients. The concept is simple, yet it will change the face of orthopedics and rheumatology
forever. What was discovered? That irritated nerves can cause bad chemicals to dump into
joints, which leads to cartilage breakdown.

Since that time, many other articles have been published

DPOMSNJOH UIJT MJOL CFUXFFO CBE OFSWFT B
(see here, here, and here). This discovery is equivalent to

when we doctors learned that stomach ulcers were caused

by bacteria and not stress (I was taught in medical school

ulcers were due to stress).
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How can arthritis be caused by pain? The authors
created an elegant animal model that showed that
nerve activation in a joint leads to bad chemicals
being dumped into the joint, which leads to pain
and faster onset of joint arthritis. This is a reverse
of what has traditionally been considered (i.e., that
a joint is injured and begins to degrade and then
causes pain). It's important to stop for a moment
to consider how these scientists have turned

orthopedics on its head. Again, our entire

orthopedic care model is based on the concept that injury in a joint (or accumulated injuries
over a long period of time) leads to arthritis in the joint, which leads to more joint breakdown
and pain. This new model reverses the old paradigm so that now it's aggravated nerves that
lead to arthritis. Sound familiar? | believe this is just an extension of what we’ve been
discussing here: problems with spinal nerve irritation lead to bad chemicals being dumped
into a joint and a “sloppy” joint with poor stability, which ultimately leads to arthritis.

I have had my own knee problems caused by my back. Using this new model, my knee

problems were caused by spinal nerve irritation (which | never perceived as low-back pain)

causing not only a sloppy knee joint (due to parts of the big stabilizer muscles being shut

down by trigger points) but also bad catabolic (breakdown) chemicals dumping into the joint.

51JT JTTVF XBT RVJDLMZ mYFE OPU CZ PQFSBUJOH PO NZ LOFF PS FV
into the knee, but by bringing the spinal and joint stability systems back online by using IMS

to get rid of the trigger points. What are trigger points? Read on.
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Low-Level Arthritis Pain vs. Nerve Pain

#BTFE VQPO NZ DMJOJDBM FYQFSJFQ
of nerve-related joint pain and arthritis, | would place

patients into two distinct categories: what I'll call
“neuropathic arthritis” versus “classic arthritis.” Early on

in the degenerative process, and for some patients who
have more of a spinal component to their joint pain,
QBUJFOUT BSF mSNMZ JO UIF iOFVSP
camp. These patients have severe joint pain that is often
disabling or can become disabling with certain types of activity. | see these patients in

the clinic, often very desperate because their joint pain is very intrusive. They are either
completely disabled by their pain or they are unable to exercise at high levels. In this new
model of joint pain, these patients have an active spinal nerve problem manifesting as joint
pain. They are often unaware that this joint pain is linked to their spine, but if you dig enough,
they will usually admit to a history of spinal problems that have either (in their mind) been
successfully treated (perhaps with a surgery many years in the past) or are ongoing, but the
pain is low level and (in their mind) under good control. They have usually had several
unsuccessful joint surgeries, which didn’t work because while they have issues in the joint,
they also have active issues in the spine that were unaddressed by their joint surgeries.
Treating the spine in these patients can often make a huge difference.

The second camp is the traditional “classic arthritis” (CA). The CA group no longer has an
active spinal component, or if they do, their arthritic joint has long since degenerated. Their
pain pattern is different and matches what we know of arthritis pain. You may remember your
grandparents being stiff in the morning with low-level pain that became better with activity as
the joint “warmed up.” Just like gramps and granny, once these patients start moving, they
generally feel better. Treating the spine in this group is often too little too late, as the joint
damage is done.

It's important to note that there are other factors at play in many of these patients, so this is

B TINQMIJmFE EJTDVTTJIJPO 'PS FYBNQMF QBUJFOUT XJUI KPJOUT UI
standpoint may also have more pain when they are active, and patients with bad joints due to

severe trauma may have less pain as their joint warms up. Like anything in medicine, the body

is a very complex machine, hence the SANS approach, which looks at all components of the

musculoskeletal system.

6R :KDW &DQ %H 'RQH WR )L[ WKH 6SLQDO 1HUYH -RL

Despite research showing that irritated spinal nerves may be associated with joint problems,
most physicians have a hard time associating joint pain with a low-back nerve problem. The
mSTU TUFQ JO JEFOUJGZJOH B TQJOBM OFSWF DPNQPOFOU BT B DB\
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neurologic exam. When | say a complete exam, | don’'t mean the “Can you feel this?” type

of neurologic exam. This careful exam is focused on comparing sensation from side to side
and on the same side, testing multiple different types of sensation. This includes not only light
touch (the can you feel this exam) but also pain sensation (pinprick) and perhaps hot/cold
sensation. The exam also recognizes that there are multiple types of pain and nerve referral
patterns, including those from spinal joints, nerve trauma, and muscle trigger points.

If the exam shows that spinal nerve irritation may be occurring, the next step is a spine

.3* $PSSFMBUJPOT CFUXFFO UIF FYBN mOEJOHT BOE UIF .3* BSF JN

correlation acknowledges that while spinal nerves can be compressed by bone spurs and

herniated/bulged spinal discs, they can also be irritated by sloppy stability in the spine  (see

the “Stability” chapter). An MRI marker of this type of sloppy stability can be seen on MRI

BT NVMUJIJmMEVT N V(32 Md"BAbiBP Chbgter). So even though there may be no

CVMHJOH EJTD PO UIF TQJOBM OFSWF TJHOJmDBOU BUSPQIZ PG UII
NVMUIJmEVT DPNCJOFE XJUI TFOTBUJPO QSPCMFEFNT BU UIF OFSWF .

segment is likely sloppy from a muscular stability standpoint.

Treatment for Irritated Spinal Nerves

Your spine has discs, which act as shock absorbers.

The diagram to the left shows that the spinal discs can
herniate their inner contents (nucleus pulposis), which can
place pressure on spinal nerves. This is called radiculopathy
(if more severe) or radiculitis (if less severe). This has also
been called “sciatica,” although this is not an accurate term.
The traditional solution is to surgically remove the herniated
portion of the disc sitting on the spinal nerve. In the 1940s,
this was a great advance. Patients with numb and weak legs
due to a bad back now had a treatment. On the other hand,

it began our current move toward invasive spine treatment,
a path that many have criticized.

Treatment for herniated discs remained largely surgical until studies in the 1980s showed that

a few years after the disc herniation, results for patients treated with surgery weren't all that

different from those who didn’'t get surgery. What emerged from this research was the

revolutionary idea that perhaps herniated disc patients could be treated without surgery.

As a result, the focus began to shift toward conservative management, which by the late

1990s included epidural injections. 51JT NFBOU QMBDJOH TUSPOH BOUJ JONBNNB
BSPVOE UIF QBJOGVM BOE TXPMMFO TQJOBM OFSWFT "U mSTU UIFT
pregnancy epidurals, which are usually provided to control the pain of labor, but later these

FWPMWFE UP NPSF TQFDIJmD QMBDFNFOU PG NFEJDBUJPO CFUXFFO
newer injections were called transforaminal injections (literally meaning through the foramen,
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or into the hole in the spine where the spine nerve exits). Transforaminal epidural injections
PG BOUJ JOnBNNBUPSZ TFFN UP XPSL CFUUFS UIBO UIF PMEFS QSFH
(interlaminar and caudal).

The conventional wisdom regarding epidural injections is that we wait until the patient has

GBJMFE B TIHOJmDBOU DPVSTF PG NFEJDBUJPOT QIZTJDBM UIFSBQ
sense from a cost-savings standpoint, our newer understanding that irritated spinal nerves can

lead to shrunken spinal-stabilizing muscles and instability means that earlier intervention is

likely warranted. | believe that preservation of these spinal stabilizers is very important and

that the goal of treatment is to bring them back online early by calming down swollen and

irritated spinal nerves. My own example is important. Several years ago, | was performing

IFBWZ EFBE MJGUT GSPN UIF nPPS FBSMZ JO UIF NPSOJOH HFOFSBI
went down on the ground. My pain was so severe that | couldn’t walk, stand, move, and so

forth. Had | stayed like this for any length of time, my spinal stabilizers would have quickly

atrophied, leading to months of rehab to get back into shape. Instead, | had my partner

perform an immediate epidural to calm these swollen nerves and was back to weight lifting

3 days later! This is what | mean by “early intervention.”

7KH 3DUDGLJP &KDQJHV $JDLQ (SLGXUDO 6WHURL

You may have seen that steroid epidurals have been all over the news of late. First, there was

a compounding pharmacy contamination tragedy that led to many sick patients because the

steroids being injected weren't sterile. Next came the revelations that the steroids used in

these shots caused women to lose bone mass at an alarming rate (worsening osteoporosis).

Other studies have shown that the steroids can also shut down important brain responses that

help you deal effectively with stress. The conclusion? Injecting these high-dose steroids into

UIF CBDL PS OFDL DBO DBVTF TJHOJmDBOU TJEF FGGFDUT CVU JU

Is there another way to get the same or a better result that avoids steroids? Rather than big

EPTF BOUJ JONBNNBUPSJFT XF CFMJFWF UIBU UIF OFYU HFOFSBUJP
lower dose medications and combining these with regenerative medicine. So rather than

JOKFDUJOH NH PG DPSUJDPTUFSPJE UIF IFJHIU PG UIF &NQJSF 4Ll
physiologic doses of steroids and adding in level Il (or even level Ill) regenerative medicine

solution.
To do this, we have pioneered using the
v dsardn: ooy growth factors from the patient’s own blood
- platelets (platelet lysate) instead of these
§ 3 w Steroid Epidural toxic steroids. So rather than using a
‘ ; ': "(Eenas sledgehammer to treat the swelling
é é (steroids), we use growth factors that
R e O s ik, can reduce swelling and improve blood

N=24 2t 3 months for steroid epidural patients and ne19 at & months.
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nNPX %PFT JWe XeRI&U 232 patients in a registry and compared patients getting
traditional steroid epidurals (85 people) and platelet lysate (Regenexx-PL-Disc procedure —
147 patients). The function questionnaires (functional rating index [FRI]—a higher

score is better) showed more improvement in the platelet epidural patients than the steroid
epidural patients (see graph to left).

&DQ :H 8VH 3SODWHOHW /A\VDWH ,QMHFWLRQ WR )LJ[ 'l

In medical school, | was taught that while a damaged nerve might be able to regenerate a

little bit over time, most nerve injures were permanent. Recently, one of our physicians, Ron

Hanson, MD, investigated whether nerves might be helped by injecting the nerve. The

simplest form of this procedure is called nerve hydrodissection. #BTJDBMMZ nVJE JT JOKFDU
around the nerve using very strict ultrasound-imaging injection protocols. This frees the nerve

up from any scarring that may cause pain. Next, platelet lysate is injected to help the nerve

heal. We've seen some very interesting results in select patients with everything from severe

chronic nerve pain (complex regional pain syndrome [CRPS]) UP NP SF TherireDldmeDe.

We remain cautiously optimistic and will continue to move forward trying to help these patients

who have few good options.

Making the Transition from the Nerve to the Muscle

You've learned about the nerves. Now you have to learn about where the nerves go—the
muscle. We like to think of these as separate structures, yet one look at the former Superman
actor Christopher Reeve in his wheelchair shows they are not. A spinal cord injury in his neck
shut off all nerve input to the muscles. What happened? He went from being one generation’s
Superman to being shriveled up. Why? The nerve and the muscle are one continuous
structure. What happens to your nerves directly and immediately impacts the muscles.

The Nerve-Muscle Hotspot: Trigger Points

5S8JHHFS QPJOU JOKFDUJPOT 51*T XFSF mSTU QPQV
MD, one of JFK’s physicians. Janet’s techniques made it into popular

medical culture because JFK had a bad back that often responded

well to her trigger point injections with numbing medicine. Sometime

later, Canadian neurologist Chan Gunn, MD BEEFE B TJHOJmDBOU
piece to the trigger point puzzle. Travell had noted that just using

a needle without injecting anesthetic (dry needling) seemed to work

just as well. To the medical establishment of the day, this seemed like voodoo. At the time,

Chinese acupuncture was largely unknown in the West, so Travell largely placed her emphasis

PO JOKFDUJOH BOFTUIFUJD BOE BOUJ JOnBNNBUPSZ NFEJDBUJPOT
more aggressive form of Korean muscle acupuncture was common, so he moved forward with

5SBWFMM T ESZ OFFEMJOH UFDIOJRVF TVCTUJUVUJOH UIF NVDI mOF
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needles for the more traumatic cutting-edge injection needles used by Travell. Gunn also

theorized that the muscle trigger points that Travell thought were due to overuse were more

likely caused by nerve irritation. The science of the last 20 years supports Gunn'’s theory that

nerve problems (autonomic and likely spinal nerve) and trigger points are closely related. #Z

the early 1990s, while physicians who were experts at trigger point injections were few and

far between, TPIs were used by a plurality of doctors treating musculoskeletal pain. Then

TPNFUIJOH IBQQFOFE UIBU PGUFO ESJWFT UIF DPVSTF PG NFEJDBM
or science—the reimbursement changed. Prior to the mid-1990s, a physician could receive

adequate compensation per site injected. After the mid-1990s, the average compensation for

this procedure was reduced by about 70%-90%! In addition, getting compensated by insurers

CFDBNF NPSF EJGmDVMU 5IJT XBT BMM JU UPPL UP SFMFHBUF UIF E
UIF IJTUPSZ CPPLT 5PEBZ CFDBVTF PG UIJT SFINCVSTFNFOU DPMM
FYQFSJFODFE JO NBOBHJOH UIJT UZQF PG NVTDMF QBJO JT MJLF mcC
(pardon the pun).

| think my own personal story is important. In the
late-1990s | attended a medical conference that
involved days of sitting. For an unknown reason, my
left knee began to ache and swell. There was no
trauma to the knee. | was literally hobbling around
UIF PGmDF BOE BMM PG NZ BFSPCJD FYFS
screeching halt. | underwent an MRI, convinced that
| had somehow torn a meniscus or some cartilage.

While the MRI showed the swelling and perhaps
some questionable small tears in the meniscus, it didn’t show a “smoking gun” cause for
my severe pain. | went to see an orthopedic surgeon who wanted to perform a diagnostic
arthroscopy, likely chop out some meniscus and remove a “plica.” | was desperate and
convinced the MRI was missing the true cause, so | reluctantly signed on for surgery. A few
days before the planned surgery, a visiting doctor from Canada was in our clinic and asked
if | had tried trigger point therapy in my quadriceps muscle and low back? | said no, looking
at him like he was some alien speaking in tongues. At this
point, | had seen the best physical therapists in town and
failed all of their exercises, so | was desperate. | told my
Canadian colleague that | would try anything. Turns out,
this visiting physician was one of those “needles in a
haystack” as he was experienced in the Gunn trigger point
technique (called IMS, short for intramuscular stimulation).
He examined my thigh muscle (quadriceps) and my low

back, pulled out an acupuncture needle, and proceeded to
stick this in my low back and thigh muscles. The muscles
cramped suddenly as the needles hit the trigger points
(more strange than painful). After a two minute treatment,

| got off the table and walked normally. That night,
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* XFOU SVOOJOH GPS UIF mSTU UJNF JO NPOUIT XJUIPVU B UXJOHF
never looked back. | was so impressed, | learned the technique and began using it in patients.

IMS has revolutionized our practice, providing relief to patients who would only otherwise be
USFBUFE CZ NVDI NPSF JOWBTJWF USFBUNFOUT #FDBVTF PG SFJNC"
generally cover IMS, and the other form of trigger point therapy [TPI] is poorly reimbursed),
the technique has remained obscure. There may be other reasons the technique has never
NPWFE UP B XJEFS QIZTJDJBO BVEJFODF BT JU UBLFT TIHOJmDBOU
best to apply the procedure to get consistent results. At a medical conference where both
traditional Chinese acupuncture and IMS were being taught, | had insight into how my medical
colleagues view this complexity. After Dr. Gunn lectured about IMS, | turned to the physician
sitting to the left of me and asked, “Wow, isn’t this IMS stuff great?” Her response was, “It's too
complex. You have to learn where all the muscles are, what they do, where to put the needle
for each one, what to avoid...with traditional Chinese acupuncture, I justlook at a chart on
the wall and put the needle at X marks the spot.” So while traditional Chinese acupuncture
QMBDJOH B OFFEMF JOUP UIF TLJO BU TQFDJIJmD $I1JOFTF DIJ QPJOU
SFNBJOFE JO PCTDVSJUZ 5IFTF QBTU GFX ZFBST *.4 IBT mOBMMZ U|
adopted by various Colorado physical therapists (PT). One of our former PTs who we had
trained in IMS went through the red tape to allow physical therapists to widely practice the
technique after very intense coursework. As a result, IMS is now gaining more acceptance,
and more patients are getting more access to the technique through physical therapists.

KDW LI , 'RQ-W +DYH %DFN 3DLQ"

Let me again use my own example. While | no longer had back pain when my knee went out,
how did my low back cause a knee problem? How does that work?

On that fateful day at the end of the medical conference, muscle trigger points in my spine
and thigh caused severe knee pain and swelling. Did | have a back issue? Turns out, | had
fractured a few little bones in my back about 10 years before the day | had my knee pain.
Other than a few bouts of mild stiffness, | had never had any ongoing back pain after the
fractures, just a sudden and unexplained onset of knee pain. So what’s the connection? The
upper low-back spinal nerves were irritated, which caused big trigger points to develop in my
quadriceps thigh muscle. As this happened, large sections of that big muscle began to shut
down, turning off the major stability system of the knee, which began to swell because of the
extra wear and tear due to abnormal motion. Why didn’t my back hurt? Pressing on spinal
nerves generally doesn’t give you back pain, it causes symptoms where the nerve innervates

UIF BSFB UIF OFSWF TVQQMJFT 4P JG * UPPL NBHJD mOHFST BOE (
nerve in your back, you would feel it in your right leg and big toe, not your back.
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Enthesopathy

We take for granted that our muscles not only contract but also have a function as shock
absorbers, letting go in a controlled fashion. As an example, when you jump from a fence

at a height of just 4 feet, your femur bone should break. Why doesn't it? The big quadriceps
muscle absorbs the shock by acting an eccentric contraction (controlled release). When a
muscle has trigger points, the biomechanical properties of that muscle change. Large sections
of the muscle can lose their ability to act as active shock absorbers. We believe this leads

to extra pull on the areas where the muscles attach to the bone. This causes swelling and
breakdown of these areas known as enthesopathy.

Enthesopathy means that where a tendon attaches to bone, the tendon is aggravated and
swollen. If this goes on a long time, you may see small tears in the ligament. If it gets really
severe, you may see bigger tears. All of this can cause pain.

While many physicians will recognize problems in

J§|  DISRUPTED

joints, and fewer will recognize trigger points in

muscles, in our experience, even fewer will recognize

enthesopathy. This is a problem, as many patients

suffer from this problem. The good news is, a new

generation of physicians armed with PRP to treat

UFOEPOT BOE VMUSBTPVOE JNBHJOH UP EFUFDU QSPCMFNT JO UIPT
to address this important problem.

:KDW $UH &RPPRQ $UHDV RI (QWKHVRSDWK\"

Head: The back of the head where the trapezius,
sternocleidomastoid, and suboccipital muscles
insert is frequently an area of muscle attachment
overload. These muscles can irritate the greater
and lesser occipital nerves, leading to headache.

(O E Rhe classic medial and lateral epicondylitis (golfer’s
and tennis elbow) are attachment sites for muscles that get
overloaded. We see this commonly in patients who have

nerve irritation in the neck or shoulder (cervical radiculopathy
or radiculitis and thoracic outlet syndrome).
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8 SSHU EThE back of the ribs where the iliocostalis and
RVBESBUVT MVNCPSVN NVTDMFT JOTFSU €
MFBE UP CBDL QBJO 8F TFF UIJT DPNNPO 7
stabilizers are off-line.

/IRZHU EDFN D Q Ghepdsiendr Superior iliac spine (PSIS)
area is where many large low-back muscles take their anchor. As Tennis Elbow of Low Back
already described, we consider this the tennis elbow area of the

low back. Patients can often point to a single spot just to the side of the upper tailbone
(dimples of venus). This spot gets overloaded as the stabilizer muscles go off-line.

Ischium (“*Sit Bone™): This is an area where the hamstrings muscle

attaches, as well as many other important deep pelvic muscles.

Patient’s with enthesopathy here have trouble sitting or have deep

o iy
Jf / buttock’s pain. This is more common in patients with a lower lumbar

_ﬁt
[

Fsefiial Tulwerosity

nerve irritation and/or problems with sacroiliac (Sl joint) instability.

SRVWHULRU /DW H Uhi®is‘oheof'thd hio€ H

common areas of tenderness in women (and many
men) who have problems in the Sl joint or with lower spine nerves. These pow-
erful buttock muscles attach to the bone here and travel south to the back and
side of the hip.

Greater Trochanter: The side of the hip is where many
important muscles attach.

Knee—Pes Anersine: This area is a common insertion for

Pes many muscles that travel in the front of the thigh, including the

Anserine = sartorius, gracilis, and semitendinosus. These patients have

pain on the inside of the knee that is below the joint and is
often confused with meniscus tears. We see this problem in
patients who have low-back issues leading to knee pain.

Knee—Hamstrings: The hamstrings are muscles that make

up the back of the leg and attach to the back of the knee.

They're responsible for helping to set the position of the

bottom knee bone on the top thigh bone and for helping the

knee meniscus position itself correctly. They can become

painful at the back inside or outside of the knee. This pain is

often confused with a torn meniscus. We frequently see this

IBQQFO XIFO UIF 4 OFSWF JO UIF MPX CBDL JT m
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may not recognize that a back problem is causing the pain at the back of the knee as all they
may feel is that their hamstrings are chronically tight.

Foot—Plantar Fascia: At the bottom of the foot near the heel is a strong
fascia that extends from this area to the base of the toes called the

plantar fascia. This area helps to support the arch and acts as a shock
BCTPSCFS GPS UIF GPPU 8IFSF UIJT UPVHI mC
heel can develop enthesopathy. In particular, we see this happen quite

JUVSF PSJI

a bit when patients have an S1 nerve problem in their low backs.
KDW +DSSHQV :KHQ 7THQGRQV +DYH %LJJHU 3URE

We've discussed what happens when tendons attached to bone are overloaded and
aggravated. What happens when they fail? For partial tears, in our experience, platelet rich
plasma (Regenexx-SCP) works well. For complete tears, where the pieces haven't retracted
back like rubber bands, same-day stem cells tend to work well. For full-thickness retracted
tears, where the ends have snapped back, surgery is likely needed (although we’re working
on nonsurgical options). Tendons can get partial or complete tears like ligaments. Here is

a list of the most common ones we see:

Shoulder—Biceps Tendon: The biceps muscle is the big one you see

*.rg . in the front of the arm. It attaches through its tendon to the top of the

1 Y% main shoulder joint and becomes one with the lip around the shoulder
‘ ; socket (labrum). It can be irritated and cause pain in the front of the
shoulder or get torn (usually where it originates at the shoulder labrum),
which is called a SLAP tear. The tendon can also have partial or degenerative tears inside
it, often caused by rubbing on the other shoulder structures due to poor biomechanics.
Sometimes, surgeons will try to cut the ligaments on top of this area (called a shoulder

decompression), but this can leave the shoulder more unstable.

TKXPE%ODFNEHUU\ 7TKXPE 7H[WLQJ 7KXPE *DPHU:-V 7KXPE 'H 4XHUYDLIL
The tendons on the back and outside of the thumb can become

swollen or degenerated. In our experience, this is frequently associated Swollen
Inflamed Eynovium
with carpal tunnel syndrome and problems with irritated nerves in the i
OFDL 5IF MBUUFS DBO DBVTF UIF UIVNC NVTL S |  BOE J¢

the tendons. \ =N

Tendon sheath
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lliopsoas: This muscle starts in the low back and travels frontward
toward the inside of the hip. It's responsible for helping to lift the leg.

The tendon can become irritated or get partially torn if the front of the hip
is overloaded, for example from too much curve in the low back. It can
also be injured in kicking sports. The tendon can also snap over the hip.
A common cause is problems with upper low-back nerves that provide

Gl e =il 4= |

nerve supply to these muscles.

Hamstrings: The hamstrings muscles at the back of the leg start at your
buttocks area and travel downward. They actually originate from the ischial
tuberosity (the bone where you sit). This is an area where they can become
torn or just irritated. This can cause pain in the buttocks area as well as pain
or tightness in the back of the leg. The lower lumbar nerves in the back can

also cause problems in this muscle and tendon.

, ,OLRWLELDO Wi Q & area%it the side of the hip and leg that begins
,* from the top of your hip and extends down to the knee. Patients with chronic
V instability in the sacroiliac joint tend have problems here. The ligament is
rarely torn, but can be irritated.

Sk v o b g

Achilles Tendon: This is the thick tendon at the back of your ankle and

heel. It connects your calf muscle to your heel, so it's responsible for % y

pushing you off as you walk. It can get torn in middle-aged and active = } 7 f -

FMEFSMZ QBUJFOUT VTVBMMZ EVSJOH TQPSUT \x,’;}"'* = CFZPOE
level. It can have partial tears inside the tendon or can tear completely by W

snapping back like a rubber band. It's also very common in patients who
have S1 nerve problems in the low back.

Peroneal Tendons: These tendons on the outside of the foot and ankle
\ | | are involved in stabilizing the foot when you're balancing on one leg or
_ ':'\_-.g:_ 0\ when you’re on one leg while walking or running. They can become torn

TQFDIJmD JOKVSZ CVU GSPN XFBS BOE UFBS 5I1JT QSPCI
with instability in the ankle ligaments as the tendons try to stabilize the foot and ankle,
something they weren’t designed to do. They can also become torn when there is a chronic
MPXFS MVNCBS OFSWF QSPCMFN MFBEJOH UP BCOPSNBM mSJOH PG
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Extensor Hallucis Longus (EHL): This is the tendon that raises
your big toe. In patients with chronic foot and ankle issues, it can ‘
become misaligned so that it no longer travels across the main toe

joint but is displaced more toward the inside. It can also become ti e
raised and overloaded and sore/painful, especially when walking ! 4\\
or hiking. This tendon is commonly impacted when the nerves in *:‘
the low back are chronically irritated, and as a result, the position |
of the foot and ankle changes. See this link for further discussion ™

and diagrams.

$Q ([DPSOH RI +HDOLQJ 7THQGRQV 7KH 5HJHQH[[ 5GRWDWRI

As I've stressed, rotator cuff surgery is dicey business. Many patients don’t heal as expected
because the tendon failed due to problems with blood supply, degeneration, and lack of stem
cells. Hence, sewing an unhealthy tendon back together doesn’'t work well. How can you get
the tendon healthier? In our experience, we've seen great results when the patient’s own
platelets or stem cells are injected with precision guidance into the torn rotator cuff tendon.
Click on the video below to see more details:

REGENEXX ROTATOR CUFF Y,
PLAY VIDEO b

+RZ ,QVWDELOLW\ DQG (QWKHVRSDWK\ $UH 2IWF
You've learned about instability, now let's learn about how an unstable joint often leads to
iQJTTFE PGGw NVTDMF BUUBDINFOUT #BTJDBMMZ JO UIJT DBTF XF |

hard on their bony attachments. How does this work?

Have you ever tried to stand up in a row boat? The “ground” you're standing on is unstable, as
it seems to randomly move in unexpected ways. The amount of energy it takes to do anything,
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even reaching for an oar, is tremendous. The same happens when a joint is unstable. In the
case of your body, when a joint is unstable the muscles automatically kick into overdrive to

compensate and stabilize the joint. When your muscles do this for long periods of time, the
places where they attach to bones can get irritated.

For example, this commonly occurs when the spinal stability
system goes off-line. Look at the picture of the spine and note

i Rotatores
- Brevis & Longus

just some of the many spine muscles that act between spine

bones (from one vertebra to the next). Imagine if all of these

were working overtime because the spine bones were unstable

due to a bad ligament. The places where these muscles attach

XPVME CF PO mSF BT UIFTF BUUBDINFOUT XPVME
(enthesopathy). This is why many spine injection approaches

often fail, as medical practitioners fail to inject these areas in
GBWPS PG OFSWFT BOE KPJOUT 'PS FYBNQMF XF DBO JOKFDU NFE:
the facet joint or around the nerves, but if these tendons attached to these small segmental
muscles have been damaged due to years of overuse, then placing medication in a joint or
around a nerve (which are different locations than these muscle attachments) won’t help the
pain. We also frequently see this around the Sl joint and hip girdle (see Case 1: Sl Joint
Shirley).

OXOWLAGXV $WURSK\

*O UIF mST UWobwereintfoduced to spinal instability. This often happens because the
muscles that stabilize the spine become weak. How does this happen?

If you have numbness, tingling, or weakness in an arm or a leg, you meet the classical
EFMOJUJPO PG TQJOBM OFSW FraSi®uRphatiy NS HTsT(Iter&lynB M M F E
English, root disease and root swelling). Getting to a diagnosis in this instance is usually

routine, as long as there is something on your exam that correlates with a pinched nerve on

your MRI (bone spurs or disc pressing on a spinal nerve). However, if you have more subtle

signs of nerve root irritation or nothing structural on your MRI, you're less likely to get a diagnosis.

Disc Spinal Canal

PV BMTP MFBSOFE JO UIF mSTU DIBQUFS UIBU ZI
harboring “secrets” (or at least important information that the

radiologist neglected to read). If you look at your MRI, you may

CF BCMF UP TFF UIJT QSPCMFN ZPVSTFMG 5I1JT n
if you think of the spinal muscles as a steak. A steak in the

grocery store is a cross section of the muscles, just like the
BYJBM WJFX PG BO .3* *G ZPV mOE UIF BYJBM W

Multifidus
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BOE PQFO UIPTF JNBHFT JO UIF MPX CBDL XIFSF UIJT mOEJOH JT D
UIF JNBHF UP UIF MFGU 5IF NVMUJmEVT NVTDMFT XJMM CF JO UIF C
an MRI image). This area looks like a steak.

ORUH '"HWDLOV RQ +RZ WR 5HDG <RXU 2ZQ 05, ,PDJHV IRU

Open your MRI CD. You will see different “sequences.”

These are different parameters for how the MRI was taken. e 6‘80 d §e 2L

r

There may be 5 to 7 different ones listed. First, choose the
axial T2 sequences (these might be labeled AX T2, Axial -
PS "Y 45*3 PS "9 5 '4& *G ZPV EPO U

the axial or ax sequence that looks like the image below,
XJUl B XI1JUJTI DIJSDMF JO UIF NJEEMF
canal) and lots of white to the left and right of the spine

(your love handles). These images usually start at the top of
the sequence (upper part of your low back) so take a look

at the dark areas in the back of the spine (the middle to
bottom of the image behind the white circle). This area looks very much like a steak you would
Cvz BU UIF HSPDFSZ TUPSF TFF JNBHF BCPWF 81Z EPFT JU MPPL U
a cross section through muscle, and so is this picture. Now scroll down through the spine,
paying attention to the steak part. Look for what I call “the bad steak,” or where the muscles
look fatty (see the image below—you want to look in the white-dashed area for whitish coloring
JO UIF PUIFSXJTF EBSL NVTDMFT "T ZPV TUBSU UP HFU UP BSFBT X
up, you'll likely be toward the bottom of the spine (higher image numbers in this sequence).
5P IFMQ HVJEF ZzPV UIF JMMVTUSBUJPOT CFMPX BSF GSPN POF PG U
described this problem (authored by Kader et al.). Note that the area in the white dashed
circle has a bit of white (fat atrophy) in the mild picture, more white in the moderate, and is

PS NPSF XIJUF JO UIF TFWFSF 8F SPVUJOFMZ TFF QBUJFOUT JO P
in this area by the time they see us. Again, look at all levels on the axial images for these
white areas.
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81z JT UIJT JNQPSUBOU BHBJO .VMUJmEVT BUSPQIZ IBT CFFO BTTPI
low-back pain and leg pain. Why? The muscle acts as a stabilizer of the vertebra (as

EJTDVTTFE JO UIF mSTU DIBQUFS *G JU HFUT XFBLFS BOE TNBMMF
and this can lead to nerves getting irritated.

7TKH 7THQQLV (OERZ 6SRW RI WKH /RZ %DFN

After many years of examining patients, | can tell you there’s
Long back extensor ] .
machete . always one spot that's tender in about 60% of all low-back pain
Hocostaks lumborum
that attach to the nbs, #
start substituting for the
mutifidas being off-line.
This causes the spet
where they orignate

patients: the posterior superior iliac spine (PSIS). Why? When
—_—,
——

'Ww-mww-wm\?‘ big muscles that attach the pelvis to the ribs substitute for the

stability problems manifest in the low back, we tend to see the

area) to become
cheooucally swollen

smaller muscles. This includes the quadratus lumborum and

i ’ iliocostalis lumborum, both of which originate at a common

i } attachment point in the low back on the pelvic bone (see

f MHVSF 51JT JT B TIJNJM&B&laddieBaIJPO UP UIF
' epicondyles of the elbow, where the muscles of the forearm

attach and can cause tennis elbow or golfer’s elbow. This

-_
——
-

\Ne

common low-back attachment site is the PSIS.We consider
this the tennis elbow site of the low back. This spot is the
dimple (also called “dimples of Venus”) just on either side of the upper tailbone. This type
of chronic pain due to tendon pulling is called an enthesopathy, which is better explained
in a later chapter.
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Peripheral Nerve Entrapment

A “peripheral nerve” is simply one that instead of living in your spine, lives in your torso, hips,
arms, legs, hand, feet, and so on. The nerves that course through your body sometimes have
to make it through some tight spots. The more common tight spots have lent their names to
common medical maladies like “carpal tunnel syndrome” (the tight shot for the median nerve
in your wrist). These common tight nerve areas are in all parts of your body.

Here is a list of common areas where nerves get entrapped and cause symptoms.

) Auriculotemporal and Temporal Nerve : This is a common
Auriculotemporal

and Temporal

cause of headaches on the side of the head and

Nerve
temple area.
Ulnar
Groove Thoracic Outlet: Impingement of a nerve in this part of the
Carpal shoulder/rib complex causes numbness and tingling down
Tunnel

UIF BSN PGUFO JO UIF MJUUMF mOHFS

Ulnar Groove: This area in the back inside of the elbow is
Tarsal your “funny bone,” where the ulnar nerve goes through its
Jupne) HSPPWF *U DBO DBVTF OVNCOFTT JO UIF MJUL

Carpal Tunnel: This common area of pressure on the
median nerve can cause pain in the thumb or numbness tingling/weakness in the hand.

Pudendal Nerve: This is a nerve in the groin that when entrapped can cause pain or
numbness/tingling in the genitals or anus.

Tarsal Tunnel: This is an area on the inside of the ankle that can put pressure on the tibial
nerve as it travels to the foot, causing pain, numbness, or tingling in the heel or bottom of
the foot.

Occipital Nerve: This is a nerve at the back of the head (there are two—greater and lesser)
that is frequently compressed with loss of normal curve in the neck or with whiplash-type

syndromes.

Suprascapular Nerve: This is an area at the back of the shoulder blade where an important
shoulder nerve travels. Pressure on this nerve can lead to pain and weakness in the shoulder.
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Occipital
Nerve

Piriformis Syndrome:  This is entrapment of the big sciatic nerve as @)

it travels through the piriformis muscle at the back of the hip. This can By
Suprascapular £
rve

cause leg pain, numbness/tingling, or weakness.

Popliteal Tunnel: This is an area at the back of the knee where the f
tibial nerve travels to the lower leg. It can become compressed when pirfornfs
UIFSF JT B #BLFS T DZTU JO UIF LOFF 5IF TzNC
numbness, tingling, weakness, or pain. finnel

Realize this is a short list of places where nerves can become
entrapped throughout the body.

6XSHUAFLDO 1HUYH 6\QGURPHYV

There are many places where nerves pass through small tunnels in the fascia that covers
your muscles. These small tunnels are all over your body, and, recently, a physician from

rSiEa MFH BOE C

/IFX ;FBMBOE %S +PIO -ZGUPHU EFWFMPQFE B UFDIOJRVF UP USFB

area is localized on exam or with ultrasound (the small nerve appears swollen at one of these
common tunnels) and injected with a solution to reduce nerve pain (usually 5% dextrose in
anesthetic). This procedure seems to work well in chronic pain syndromes where the patient
can localize certain areas on the skin or just below the skin that when pressed, re-create the
pain pattern. For example, a patient with pain on the outside of the knee where the skin nerve
exits the kneecap fascia (the covering tissue of the outside of the kneecap). This area can be
pressed on, and this reproduces the pain. Another use of this technique can be in widespread
pain where many injections are used at many nerve exit locations.

SHDOO\ DG 1HUYH 3UREOHPV«
SUREOHPV DW WKH 1HXURPXVFXODU -XQFWLRQ

The neuromuscular junction is where the nerve talks to the muscle. As
you recall, the nerve talks to the muscle to tell it what to do. The nerve
says, jump, and the muscle says, how high? Think of the neuromuscular
junction as a room where one person is talking to another. The nerve
does the talking, and the muscle listens. If the room is quiet, the

instructions barked by the nerve to the muscle can be clearly
understood. If the room is very noisy or the nerve isn’'t speaking clearly, the instructions may
be misheard or misinterpreted by the muscle. The latter case is what happens in cervical
dystonia. This is a nerve disease that when it's severe results in a patient with spasmodic
torticollis, or where a patient has his or her head turned to one side on a permanent

126

3L


http://en.wikipedia.org/wiki/Neuromuscular_junction
http://en.wikipedia.org/wiki/Dystonia
http://en.wikipedia.org/wiki/Dystonia

basis. However, like all diseases, this problem comes in less severe forms, where the patient
just has constantly tight muscles that won't let go. This chronic tightness (called dystonia)
naturally changes the alignment, which can lead to pain and other problems. | call this less
severe form, painful dystonia. We see this in patients who have had traumatic nerve injuries
(often in car crash trauma). In this case, the noise in the neuromuscular junction room is turned
up, so that the nerve instructions to the muscle sound like “stay tight all the time,” even when
that signal makes no sense for the situation. This can be treated with medications like Myobloc
that work to turn down the noise in the room so the muscle can hear the nerve instructions.
Injected in enough quantity, this medication could turn off all signals from the nerve to the
muscle, but injected in smaller quantities, it only reduces the noise in the room.

&HQWUDO 6HQVLWL]DWLRQ

Let's say you're in your car and all of a sudden all of the

warning lights start to go off. You take the car to the

mechanic, and he or she says that there may be a few things

wrong here and there with the car, but the real problem is that

the wiring is bad. This is central sensitization (CS) also known

BT DPNQMFY SFHIJPOBM QBJO TZOESPNF UZQF **
neural sensitization, and so on. In all of these conditions, it's

an injury to the pain-reporting wiring of the body (the nerves and microprocessors that control

them) that causes the problem. The nerves become hypersensitive to pain. This phenomenon

has been extensively published—most references are for whiplashor mCSPNZBMHJB 51JT
problem is also now being discussed as related to joint pain (as discussed earlier).

1IBUJFOUT XJUI $4 TINQMZ IBWF B OFS
At its early stages, it may cause arthritis (see above), but as

PO mSF

this gets worse, large areas of the body can be impacted.

In addition, these areas don't follow normal nerve pathways
like dermatomes (skin areas associated with certain spinal
nerves), so oftentimes many physicians without training in this

area label these patients as having “nonanatomic”
sensation problems. These patients, as they progress, can't tolerate physical therapy,

massage, injections, acupuncture, IMS, and so forth. Our research group demonstrated that

at an early stage, trigger points may make the sensitization problem worse. At later stages

or when more severe nerve injury has occurred, cold sensitivity is common. For example, for

patients with traumatic CS, a cold summer’s night (about 60 degrees Fahrenheit) is actually

painful, as that’s all it takes to activate pain nerves. Think about this for a second: How cold

XPVME JU IBWF UP CF GPS B OPSNBM QFSTPO ZPV UP QFSDFJWF DF
below? These patients feel this at less than 60 degrees.
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$4 QBUJFOUT BSF HFOFSBMMZ UIF NPTU EJGmDVM
the pain sensitivity levels have to be brought down to a more

normal level. One way to do this is medication. We have seen

many medications for this type of nerve related pain come and

go—Neurontin, Tegretol, Elavil (amitriptyline), Doxepin, just to

name a new. They all had the problem in that they didn’t work

for most patients. However, newer nerve pain drugs are just coming to market, with many new

ones in the pipeline. The most effective drug we have seen is the newer drug Lyrica. This

works well in about 6 in 10 of these patients to reduce nerve pain and “put some water on the

mSF w OODF UIJT JT BDDPNQMJTIFE UIF OFYU TUFQ JT VTVBMMZ UP

UIF mMmSF *O NBOZ QBUJFOUT UIFSF XFSF TQFDIJmD NVTDVMPTLFMFU
X1 Jbl VMUJNBUFMZ MFE UP UIF mSF HFUUJOH PVU PG DPOUSPM 'JOI
treating them can then start to provide relief. As an example, a patient labeled with

imCSPNZBMHJBw NBZ OPUF UIBU IJT SJHIU OFDL BOE TIPVMEFS CFHE
low back, then his arm and leg. Tracing the issues back to the neck would be the way to

approach this patient.

In addition, we are also encouraged with the results in using the nerve-hydrodissection
technique with platelet lysate, as discussed earlier. This approach is to try and help the
nerve function better by placing helpful platelet-derived growth factors near the nerve.

Neuromuscular Resources

Calming down nerves through injection often requires an expert trained in x-ray—guided
procedures. Here are some resources:

* ISIS (International Spinal Injection Society)

« ASIPP (American Society for Interventional Pain Practitioners)

Realize that almost all of these physicians still use steroid epidurals as their primary injection
type. If you're interested in platelet lysate epidurals, see the Regenexx Network physicians at
this link.

The most effective way we’ve seen to address chronic trigger points is either through IMS or
USJHHFS QPJOU JOKFDUJPOT )FSF BSF TPNF MJTUT PG XIFSF UP mcC
doctors and physical therapists:

» Alist of Gunn IMS practitioners
» Trigger point educational group

« Physical therapists trained in IMS
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5SJHHFS QPJOUT JO NVTDMFT DBO CF EJGmDVMU UP USFBU PO ZPVS
with these approaches:

« Electro Therapeutic Point Stimulation (ETPS)

e Thera Cane

Enthesopathy: See level 1 prolotherapy and level 2 PRPresources discussed in the
“Articulation” chapter.
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Chapter 6: Putting It All Together

“The physician can bury his mistakes, but the architect can only advise his client to plant
WIOFT% TP UIFZ TIPVME HP BT GBS BT QPTTJCMF GSPN IPNF UP
Frank Lloyd Wright

Getting Out of the Hole
The goal of the rest of this book is to provide additional information for those patients who want
to go further in their understanding of their problems. To go from an educated participant in
their own recovery to a leader of that recovery. I've only had a few patients make it this far in
their understanding. One gentleman who comes to mind was an engineer from Canada who
NPWFE UP $PMPSBEP UP HFU DBSF GSPN PVS DMJOJD OWFS UJNF P
providing advice about his next steps and what might be wrong rather than the doctor leading
UIF QBUJFOU "U mSTU JU XBT B CJU EJTPSJFOUJOH CVU MBUFS JU

*G ZPV SF B QBUJFOU XIP DBO U EP NVDI XJUIPVU UIJOHT CBEMZ nBS.
you need to have read this whole book to understand what's wrong. Next, you'll likely need to make
some hard choices and follow the process diligently. | call this “digging out of the hole.”

What is “the hole”? Your body has all or most of these systems we’'ve talked about seriously

involved. Your stability is fried, your joints are beginning to or have already given out, your

OFSWFT BOE NVTDMFT BSF TIVU EPXO BOE PO mSF BOE ZPVS TZNNF
take you 1-2 years to get all of this addressed and to “climb out of the hole.”
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:KHUH 'R <RX 6WDUW"

1. <RX PXVW JHW "R I WeKdiseéatexplosion in the prescription of narcotics by

doctors after pharmaceutical companies claimed that newer long-acting and very addictive

narcotics weren’'t addictive. Narcotics also take away your natural ability to control pain. So

XIJMF UIFZ NBZ UBLF BXBZ UIF QBJO JO UIF TIPSU SVO UIFZ NBLF U
long run. As a result, you have to decrease and eventually eliminate your use of narcotics.

2. Reduce the pain coming from various joints, tendons, muscles, and nerves. These problem

BSFBT NVTU CF mSTU DBSFGVMMZ JEFOUJmFE OGUFO UIJT XJMM UBL
combining many different types of imaging, including ultrasound, MRI, and movement-based

TUVEJFT OODF UIF BSFBT BSF JEFOUJmFE UIFO UIF GPDVT TIPVME (
to ramp up the healing response in these areas.

3. Get rid of muscle trigger points  caused by irritated nerves using once or twice a week
IMS. This will allow your muscles to begin to participate in providing stability.

60ORZO\ ZRUN RQ JHWWLQJ PRUH5VINDNEEH BDQ B SVTW URRQBHUWFSZ MPX
example, some patients may have to begin in the pool and then take a few months to graduate
to simple and gentle land strengthening. It may take 1-2 years to work back up to anything
resembling a big workout.

5 )L[ WKH EDG V\BPBHUVMILFMZ HPU ZPV IFSF JO UIF mSTU QMBDF

The next chapter of patient cases speaks to a practical application of SANS and how some
patients at various levels of disability made it “out of the hole.”

My goal with this chapter is to present several patient examples, from less complex to more
DPNQMFY TP UIBU UIF SFBEFS DBO TFF IPX UIF QV[[MF QJFDFT mU U
each other.

Case 1: Sl Joint Shirley

Shirley is a 54-year-old woman who fell and had chronic pain in the back of her hip. She had

seen multiple physical therapists and chiropractors, obtaining only temporary relief. Patients

like Shirley who complain of hip pain are often told they have pain coming from the hip joint. An

Y SBZz JT VTIVBMMZ UBLFO TIPXJOH TPNF BSUISJUJT XIJDI XPVME CF
little else than the report of hip pain and the x-ray, the patient is frequently scheduled for a hip
SFQMBDFNFOU XJUIPVU FWFS DPOmMSNJOH UIBU JU T IFS 1JQ KPJOU L
always from the hip joint? To investigate the possible cause of hip pain, let’s look at the pelvis.
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The picture to the right shows that BW S| Joint
the hip joint is connected to the

pelvis and that the next joint up the
chain is called the Sl Joint (short for
sacroiliac joint). You can see that 4 M .
these joints are close together. Pain H'p

from either joint can cause patients
' to complain of *hip pain.” The hip Trabecular system of the Pelvis
CommonPain Area  joint proper tends to cause more Follows Weight-Bearing Lines

for Sl Joint Pain . . . . .

groin pain, and patients with Sl joint

problems tend to have more pain in the back of the hip near the PSIS area (see diagram to
the left that shows a common location of Sl joint pain). Truth is, either the hip or the Sl joint can
cause pain in the back or front of the hip, so how do we tell which is causing the complaint of
hip pain? To determine the source of the pain, we performed diagnostic numbing injections.
60OEFS Y SBZ HVJEBODF nVPSPTDPQZ XF JOKFDUFE OVNCJOH NFEJ
Injecting the hip only minimally helped her pain, while injecting her Sl joint took away 70% of

her pain. We had our man!

Since we had injected ultra-
MPX EPTF BOUJ JOnBNNBUF‘:%
her joint, this gave her some relief

[ JO

(9

g
for a few weeks, but the pain §°Q
returned. Now the question was, ©
what caused her to have chronic
4* KPJOU QBJO #FDBVTF PG IFS GBMM
on the Sl joint area, we suspected instability, which was

DPOMSNFE PO FYBN TFF 4"/4 QZSBNJE UP UIF ¢

other clues led us to believe that she might be unstable in

the Sl joint? The patient had tenderness throughout the muscle attachments associated with

the Sl joint. The attachments of the gluteal muscles and piriformis showed signs of enthesopathy.

At the back of the hip (greater trochanter), she was also tender where these muscles attached.

If she had just injured the joint, this didn’t make sense. However, if the joint was unstable,

these muscles would be working overtime to try and help stabilize the area, thus causing the

enthesopathy. So in addition to treating the Sl joint, these other areas would need to be treated

BT XFMM 8I1Z 8IJMF UIFZ NJHIU HP BXBZ JG XF mYFE UIF TUBCJMJUZ
clinical experience, it was more likely that they would remain as the damage at these muscle

tendon attachments had been done.
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4P XIBU PQUJPOT BSF UIFSF UP mY BO \
Sl joint? Fusing the joint surgically with screws

has been used, but fusion usually just

transfers forces to the joints above and below,

so we wouldn’t consider this option. Most pain

management physicians would either consider

repeatedly injecting high-dose steroids into the

joint or an Sl joint radiofrequency procedure.

As discussed in the “Articulation” chapter,

high-dose steroids can damage the joint.
Radiofrequency is where special needles or
catheters are inserted to ablate the nerves that
take pain from the joint. This is covered by many insurers, but these small nerves also provide
proprioceptive input to the muscles that stabilize the joint, so nuking them could mean less
active muscular stability. In addition, this would only address the joint pain and not the pain
she was having from the enthesopathy muscle areas. In our experience, the only treatment that
would be regenerative rather than ablative (build up rather than destroy), tighten the ligaments
to help the passive instability, and address the areas of muscle/tendon enthesopathy is
prolotherapy. After two prolo treatments, pain was down by 75%. The next step was to address

the likely muscular stability issues. The muscular stability R

system for the Sl joint is the transversus abdominus. This B iernat
is a tough muscle to teach patients to contract, as it's the Fascial — \Olhi:“
deepest stomach muscle. However, we can easily see the st / S

Transversus

Abdominis

muscle on ultrasound imaging, so we used this advanced
imaging to help the patient have a sense of when she was Abdominal

Contents

contracting the muscle.

In summary, Shirley is a good case to understand how all the treatment choices and pieces

mU UPHFUIFS 4UBSUJOH XJUIl JEFOUJGZJOH B QBJO HFOFSBUPS UIFC
UIFO MPPLJOH BU EJGGFSFOU KPJOU USFBUNFOU PQUJPOT BOE mOBI
rehabilitation component to address the muscular instability and weakness.
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Case 2: Ankle Alice

This is a 55-year-old woman who was seen
for an ankle problem that began after a
climbing fall last year. She had multiple ankle
ligament sprains as well as bone chips in

the joint from trauma. After two surgical
debridements, she wasn’'t much better.

| have included MRI’s below that show

(on the far left) a normal ankle alignment

between the tibia-talus-calcaneus bones

(normal ankle MRI from someone else-not the patient). With this type of normal alignment,

when the patient steps down to walk, forces are generated that start at the bottom of the foot

and move up through the ankle bones. | have drawn these forces here as the yellow dotted

lines. Notice that these force lines are relatively straight in the normal patient MRI. The forces

move from the calcaneus (heel bone) to the talus (ankle bone) to the tibia (lower leg bone). In

this patent’s MRIs in the middle and on the right (same coronal MRI slice—but different types

of MRI sequences), you can see how the force line is shifted to the left. The calcaneus (heel

bone) is rotated laterally (in these images—to the left) and as a result, there is overload of the

bones and talocalcaneal joint (the yellow dashed line on the far right picture showing light

color in the otherwise dark bone). So because the heel bone is now bent to the lateral side (left

in the above pictures), the ground forces don't hit the talus bone evenly. Instead, the lateral

talus and heel bone (calcaneus) are overloaded on this MRI, and the bone is so beat up, it's

actually starting to die off (the dark color in the bone on the middle picture and the light color

in the bone on the right picture). So how did the ankle get this way? Regrettably, nobody ever

asked this question before. Her exam revealed a loose deltoid ligament, which I've drawn in

above in the middle picture as a red-dashed line ("stretched deltoid ligament”). Think of this as

living duct tape that normally doesn’t allow the heel bone to move to the left (lateral). When this

got stretched in her climbing fall, it all of a sudden allowed her heel bone to move laterally and

redistributed the forces to the lateral side of that joint. This caused her cartilage on that side to

XFBS PVU NPSF RVJDLMZ BOE UIF CPOF UP CF CFBU VQ 4P JO PSEFES
mesenchymal stem cells, others might use different tools), you have to shore up the lateral

subtalar joint (for us injecting her own stem cells into that joint) as well as tighten the deltoid

ligament to try and prevent the overload from happening. This example illustrates how

OSUIPQFEJDT JT BCPVU NPSF UIBO RVJDL TVSHODBM mMYFT%JU T
BCPVU mMHVSJOH PVU IPX UIF KPJOU HPU UP JN,QT {SSFOU DPOEJUJP
then designing strategies using advanced tools (such as stem

b‘
7
cells) to try and restore normal joint function. When we look at QoQ
this versus the SANS pyramid, we see that the stability impacted ot'
both the joint (articulation) and the alignment.
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&DVH 8QVWDEOH ODEOH

Mable is a 45-year-old white female who was in a rear-end car crash a few months prior to our
evaluation. Immediately after the crash, she noted severe and sharp right-sided upper neck
and head pain. When she is seen in the clinic, she’s tender over the right C1-C3 facet joints,
and her right upper trapezius, levator scapula, sternocleidomastoids, and scalenes are tight.
She has headaches with pressure over the upper neck. What happened to Mable and why
does she still hurt after several months?

The upper neck facet joints are commonly injured in rear-end car crashes.

In addition, the upper neck ligaments can be injured as well. Mable gets
JOUP UIF SJHI
3 [JHI mFME
shows that there is evidence of likely stretching of the ligaments that
hold the head on (alar and transverse ligaments). | believe what
happened to Mable is that once these structures were injured, the upper
neck stability muscles went off-line. There is good evidence in whiplash-injured patients that

these muscles atrophy. What happens next? The big neck muscles take over. These are the

upper trapezius, levator scapula, sternocleidomastoids (SCMs), and the scalenes. However,

they weren’t designed to be neck stabilizers, so their attachments get overloaded, leading to

enthesopathy. This is what causes pain at the back of Mable’s head and irritates the occipital

nerves that exit near the attachment of the upper trapezius and SCMs. This leads to chronic

headache (as well as the referred pain from the injured C1-C3 joints, which are known causes

of headache as well). In addition, Mable was unable to bear weight on these injured joints, so

IFS OFDL DVSWF XBT MPTU BT IFS CPEZ mHVSFE PVU IPX UP PGnPBE

8F JOKFDUFE UIF VQQFS DFSWJDBM GBDFU KPJOUT XIFSF UIF IJHI mi
showed problems in the ligaments that hold the head in place. The enthesopathy was

treated by prolotherapy injections where the muscles attached to the back of the head.

Once the facet joints and upper neck muscles were calmed down, Mable was able to

strengthen her neck. She also underwent curve-restoration therapy to get back the normal

lordosis. Once the joint pain, enthesopathy, muscular stability, and alignment were addressed,

Mable dramatically improved.
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&DVH B6HQVLWL]HG 6DOO\

Sally is a 40-year-old woman in a rear-end

car crash who developed neck and back

pain within weeks of the injury. At that point, she
developed severe pain and numbness in her

hands and feet as well as headaches. She was
EJBHOPTFE XJUl mCSPNZBMHJB BOE
NFEJDBUJPOT 8IFO TIF XBT mSTU TF#’O
she had severe tenderness everywhere. She told
me that attempts at physical therapy, massage,
and trigger point injections had all caused days of

severe pain. The patient was given a quantitative

TPNBUPTFOTPSZ UFTU UIBU EFNPOTUSBUFE TIHOIJmDBOU DFOUSBM
Lyrica to help reduce her nerve sensitization. Once that began to reduce the severe pain, it

became clear that multiple joints and muscles were being impacted by the nerve issues. Her

posture had eroded, and the muscular stability in the low back was compromised. Once the

Lyrica began to help, we addressed the neuromuscular trigger pointswith IMS, the postural

JTTVFT XJUI &HPTDVF BOE JOKFDUFE NVMUJQMF KPJOUT XJUIl MPX E
pain. The patient also had an epidural in the low back to reduce nerve pain and rehabilitation

to get the low-back stabilizers back online. The patient’s pain then began to reduce. However,

due to the nature of the nerve injury, she will require long-term pain management.
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Case 5: Catawampus Wayne

Are you ready for a more complex biomechanical analysis? This
one demonstrates how a little injury can eventually lead to bigger

Smbxhry

problems. This patient had a serious fall from a bike about three

O
'
&
$
&4
S
(&)

years ago. He injured his shoulder, kidney, and hip. When he was
mSTU FWBMVBUFE GPS TUFN DFMM USFBUNFO
about his low back. While stem cells in the hip helped the hip pain

1Q * XBT DPC(

(he now walks faster through an airport), over the ensuing year, he continued to develop

QSPCMFENT JO IJT MPX CBDL BOE MFH )F XBT mOBMMZ EJBHOPTFE X.
joint that was pressing on a spinal nerve and giving him pain down the leg. The facet joints

are small joints in the back, and sometimes arthritis of the joints can result in a cyst (just like

B TXPMMFO LOFF KPJOU DBO EFWFMPQ B #BLFS T DZTU 51FTF DZTU
they can be a double whammy for the patient. The patient had the facet cyst treated with a

steroid injection to pop the cyst. This helped some of the leg symptoms and severe nerve pain,

but by the time | re-examined him, his back was pretty bad (unable to stand straight). This was

impacting his work as a physician. While knowing he has a facet cyst is a good start in helping

him, asking the question of how he got that way is important if this is going to be successfully

treated without surgical fusion of this level. His case is a good example of the Orthopedics 2.0

DPODFQU $POTJEFS UIF OSUIPQFEJDT QZSBNJE UP UIF SJHIU JO
various portions.

Smoouid To better explain, more discussion and pictures are needed. On his

mone nFYJPO FYUFOTJPO WJFXT JU XBT OPUFE UIBU IF IB
slipping forward on the L5 vertebra. This forward slippage was at

the same level as his facet cyst. Coincidence? Likely not. The way

to understand this problem involves some ligaments in the back of

Before bike accident
the spine that act as the major duct tape that help keep the spine
aligned. These ligaments are the supraspinous and interspinous ligaments. The image below

and to the left shows the ligaments (red lines) in the back of the spine.

So before his bike accident, these ligaments were doing their esate

job, helping to hold the spine in alignment. The picture above \\_
shows that the ligaments are holding the vertebrae in place.

They act to make sure that all of the vertebrae stay aligned when
you bend forward. They also control how much one vertebra is

After bike accident inferior articular
035 dragged forward
ess.

allowed to move relative to the vertebra above or below. Note Fiots sror s

proc

that after the bike crash, the injury and tearing of these

ligaments (gap in the red lines—see right) allow the L4 vertebra to move forward on the L5
vertebra. Since these ligaments help to hold the vertebrae in alignment when he bends
forward, the facet joints move more than they can tolerate. This ultimately leads to excess
wear and tear of these joints. Is there another part of this puzzle?

137



An interesting observation as he lies prone
on the table is seen to the right. Why is
there severe bulging of the left abdominal
wall? Further questioning of the patient
reveals that he also injured his kidney in the

bike accident and had surgery on the left

kidney. The scar can be seen in the picture above. An important stabilizer of the back is the
transversus abdominus. This muscle was likely cut through to get at the kidney, resulting in the
muscle weakness you see above on the left side (inability to hold in the abdominal contents).

Betore renat suegery Putting all of this together into the Ortho 2.0 triangle results in the

following analysis. The transversus abdominus is a muscle that's

the deepest of the abdominal wall. It attaches to the thoracodorsal

fascia, and pulling on this muscle on both sides helps to allow

UIF CVPZBODZ PG UIF BCEPNJOBM DPOUFOUT UP B
UIF XFJHIU PG UIF VQQFS CPEZ CZ MJUFSBMMZ nPBU
contents. It's also a major low-back stabilizer all by itself. The

picture to the left shows that it attaches to fascia that then attaches
to the back of the vertebra on both sides (spinous process). This
axial view (“saw” you in half view) shows that if the pull is equal
on both sides, this helps to keep the vertebra straight. However,

if we cut one side of the transversus abdominus muscle (for example
to get to a damaged kidney), the forces on the vertebra will be
unequal, causing it to have a slight tendency to rotate (in this case to the left). This forces on the
right facet joint will increase, causing more wear and tear forces on that side.

#FMPX JT BO BDUVBM BYJBM .3* JNBHF XIJDI TIPXT UIF BCOPSNBM QV!
abdominus muscles (orange arrows) causing extra force on the right facet joint (red star).
This is where the facet cyst is located.

So in summary, we believe that the damage to the
ligaments in the back (supraspinous and interspinous
ligaments) as well as this abnormal pull of one trans-

After renal surgery

versus abdominus over the other have caused the
facet joints to wear out. Their response on the right

(the side where we would predict the most force) is to
swell to try and keep up with the wear and tear. This
led to a facet cyst and then ultimately pressure on the spinal nerve. This

complex example illustrates the importance of piecing together all of the parts and pieces

of what caused the musculosketal system to fail. Many times, treating patients with
NVTDVMPTLFMFUBM QSPCMFNT JT BT TINQMF BT B RVJDL mY JO UIJ
with a facet injection), other times it takes considerably more analysis.
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Case 6: Pain Generator Gerry

Gerry is a middle-aged man who had a midfoot fusion that caused severe lateral ankle pain
and grinding. A surgeon took an x-ray that showed arthritis at the talotibial joint and decided to
replace that part of his ankle. This caused more severe lateral ankle pain and grinding. What
went wrong?

Regrettably, the association between arthritis on x-ray and pain is pretty weak. Time and time
again, research studies show that patients with arthritis or degenerative joints on x-ray are
often asymptomatic. \We have published on this issue in the low back, and the more recent
discovery that 60% of knee meniscus tears don't cause pain has been blogged on in the
past. There is also a recent study showing that pain causes arthritis, and not the other way
around. This means that irritated nerves in the joint and presumably in the spine dump bad
chemicals in the joint, which ultimately degrades the joint. So with all of this data showing that
we shouldn’t rely on x-rays or MRIs to predict where pain is coming from, why do we see
physicians performing surgery based solely on what they see on patient imaging? In this
patient’s case, an x-ray showing degeneration of her tibiotalar joint led to that joint being
replaced. The pain got worse. Why?

Let’s start with the concept of fusion. A fusion is where the surgeon places hardware (screws

BOE QMBUFT UP NBLF B TPMJE TUSVDUVSF #POF JT BMTP VTVBMMZ
the two joint surfaces into a solid mass of bone, further freezing motion. The concept began

with surgeons treating bony multitrauma. This was a great advance that allowed surgeons to
BSUImMDJBMMZ mY B GSBDUVSF UISPVHI TVSHFSZ XJUI TDSFXT BOE Q
more activity than placing him or her in a cast and in traction. This has been applied to

degenerated joints more recently. The theory is that if the joint hurts, fusion will prevent motion

in the joint, which will ultimately freeze its motion and eliminate the pain. The problem with

fusion is that all joints are connected. Fuse one joint and the motion that should be carried by

that joint gets thrown to the next joint in line. This force transfer from the fused joint to the next

joint often causes arthritis at the next overloaded joint. The poor next joint in line just wasn't

designed to take that kind of force.

-FU T MPPL BU UIJT QBUJFOU T nVPSPTDPQF JNBHF
CFFO NBSLFE BOE UIF CPUUPN QBSU PG JU PVUM/
to be fused in the midfoot (the bottom area marked as “FUSED”)

caused those forces to be distributed to the joint between the

CPUUPN PG UIF MmCVMB SFQSFTFOUFE CZ UIF SFE
51 JT DBVTFE UIF KPJOU CFUXFFO UIF FOE PG UIF n
SFTU PG UIF GPPU NBSLFE JO SFE BU UIF FOE PG
overloaded and chronically painful. It likely also caused the other joint up the chain (the

tibiotalar or one that was eventually replaced) to become degenerative. However, the catch
was that the degenerated tibiotalar joint wasn't causing pain. So when that joint was
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replaced (the bell-shaped dark-colored hardware and the downward facing C shaped

IBSEXBSF BCPWF UIBU UIF TVSHFPO BMTP QMBDFE UIF TDSFXT UP G
area marked as “FUSED” where the screws are located). This then caused more overload of

the joint below (the red arrow going down). This made the pain worse, as this was the painful

joint to begin with (not the joint that was replaced). In the end, both the area below the painful

joint and above that joint were fused, causing extra forces from above and below to be relayed

into the painful joint. The result: more pain.

Could this have been prevented? Yes! The way to prevent this was to perform diagnostic

numbing injections under x-ray to see which joint was causing pain. In the end, it would have

been determined that the tibiotalar joint wasn’t causing much pain (therefore did not need to

CF SFQMBDFE BOE UIF KPJOU CFUXFFO UIF FOE PG UIF mCVMB BOE
QBJO )PX EP * LOPX UIJT " OVNCJOH JOKFDUJPO PG UIJT KPJOU BU
her severe pain with walking.

5IF UBLF IPNF NFTTBHF #JH TVSHFSJFT JO UIF BOLMF BOE FMTFXIF S
DPOTFRVFODFT UIBU BSF NBOZ UJNFT JSSFWFSTJCMF OOF TIPVME B
where the pain is coming from before undergoing big surgeries. If needed, this includes

diagnostic numbing injections. The same should hold true for any patient considering a

joint replacement. Just because the joint looks bad on x-ray or MRI doesn’t mean it's

necessarily causing pain!
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These begin on the next page.
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Regenexx Symmetry

Please fill out where you have tightness or pain by recording the
letters on the figure that correspond to your problem areas. For
example, in Step 1, ifyou have pain in the right shoulder with this
stretch, vou would place “A" in the blank for “Painat  *

6 da1s

Tightness

ata. Tightness at; Pain T;ghtn e
at;

Step 10

Tightness at; Pain

Step 11

Tightnessat; .  Pain

(\Ijegenexx”“

(@rthopedics 2.0

For maore information on these stretches,
see the "Symmetry” chapter in the book,
Orthopedics 2.0. Click here for the latest

Tightness at; Pain free copy,
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Christopher J. Centeno, MD is a specialist in regenerative medicine

BOE UIF OFX mFME PG *OUFSWFOUJPOBM OSUIPQFE
DFSUJmFE JO QIZTJDBM NFEJDJOF SFIBCJMJUBUJP (
NBOBHFNFOU UISPVHI UIF "NFSJDBO #PBSE PG "OF"

Dr. Centeno is one of the few physicians in the world with extensive
experience in the culture expansion of and clinical use of adult stem
cells to treat orthopedic injuries. He is a founding member of the
International Cellular Medicine Society. His clinic incorporates

a variety of pain management techniques, and he treats patients

from all over the United States and the world who travel to
Colorado to undergo innovative, nonsurgical treatments. Dr. Centeno’s clinical practice
in Colorado (The Centeno-Schultz Clinic) has a state-of-the-art cell biology research lab,
a bioengineering department, and a clinical research arm.

Dr. Centeno has chaired multiple international research-based conferences. He also
maintains an active research-based practice, with multiple publications listed in the U.S.
National Library of Medicine. Dr. Centeno has also served as editor in chief of a medical
research journal dedicated to traumatic injury. He has lectured all over the world on
regenerative therapies, including at the Vatican in Rome.

%S $FOUFOP USBJOFE BU UIF #BZMPS $PMMFHF PG .FEJDJOF 5FYBT

for Rehabilitation Research. He hails from both Florida and New York and currently resides
JO #PVMEFS $PMPSBEP XJUI IJT XJGF BOE UISFF DIJMESFO

144



I
51JT TFEDUJPO JT CPUI GPS

NDEX

QBUJFOUT UP mOE WBSJPVT TVCKFDUT LU

physicians to highlight certain “homework” reading assignments for patients.

A

AC Joint Ligaments, CA ligaments, 26

Achilles Tendinopathy, tear, 119

Adhesive Capisilitis, discussion on hip and shoulder, 96
Alar/Transverse Ligaments, description, 23

Alignment Treatments, types of therapy, 104

Ankle Arthritis, discussion of patient approach, 84

Ankle Deltoid Ligament, discussion of patient approach, 134
Ankle Deltoid Ligament, laxity, 30

Ankle Fusion, discussion of side effects, 25

Ankle Fusion, overload and side effects, 139

Ankle Instability, discussion of patient approach, 134
Ankle Lateral Ligaments, laxity, 30

Ankle Ligament Tear, 10

Ankle/Foot Arthritis, outcomes, 59

Ankle/Foot Tarsal Tunnel Syndrome, 125

Arthritis is Caused by Nerve Sensitization, arthritis doesn’t
cause pain-pain causes arthritis discussion, 111
Arthritis-Nerve Pain vs. Joint Pain, severe joint pain is likely a
nerve problem more than a joint problem, 111

ATF Ligament, laxity, 30

Auriculotemporal and Temporal Nerve, tmj nerves,

headaches, 126

B

Cervical Fusion, discussion of side effects, 23

Cervical Proprioception, upper cervical spine, discussion of im -
pacts on body symmetry, 101

CF Ligament, laxity, 27

CMC Ligament, laxity, 27

CMC Thumb, arthritis outcomes, 58

Complex Regional Pain Syndrome, CRPS, 127

Costosternal Joints, anterior chest wall pain, 44

D

De Quervain’s, texting or gaming thumb, thumb tendons, 119

Deltoid Ligament, discussion of patient approach, 134

Deltoid Ligament, laxity, 30

%JBHOPTUJD #MPDLT '"JOEJOH UIF QBJOGVM BSFB
Diet, low sugar approach to helping insulin and joints, 73

%JTD #VMHF

Disc Tear, Torn Disc, High Intensity Zone, 90

Dystonia, painful dystonia, 127

E

EHL Tendinopathy, extensor hallicis longus, 1st MTP valgus, 121
Elbow Ligament Tear, 9

Elbow Ligaments, laxity, UCL, 27

Elbow Ulnar Neuropathy, 125

Enthesopathy, 117

#BMBODF EJTDVTTJPO PG CPEZ T CBM B @ficbndykis,lbdw, BIJE VQQFS

neck, inner ear, eyes, 100

#JDFQT 5FOEJOPQBUIZ UPSO CJDFQT

Epidural Steroid Injections, getting rid of the steroids, 71

T HpRiQralBtelofdl Injections, toxicity, side effects of high dose ste -

#POF .BSSPX -FTJPO #.- CPOF TXFMMJQdills, 113

#POF 4QVST GVODUJPOBM CPOF TQV

C

Candidacy Grading, approach, 64
Carpal Tunnel, 125
Central Sensitization, 127

Central Sensitization, discussion of patient approach, 135

ST

Facet Joint Arthritis, 91

Facet Joints, description and pain referral, 42

'‘BU 4UFN $FMMT WT #POF .BSSPX
Facet Joints, overload due to hyperlordosis, 91

Fish Qil, 75

'"PSXBSE )FBE FYFSDJTFT mHIUJOH HSBWJUZ EJTDVTTJPO
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Forward Head, exercises, forward shoulders, 91 Knee PCL Ligament, laxity, 29
Forward Head, Lower Cervical Facet Overload, 91 Knee Surgery-Debridement, 45
Fusion, ankle, discussion of side effects, 25

Fusion, spine, discussion of side effects, 25 L

Lateral Release, surgery, 97

G Ligaments, lax or unstable or loose, 19
Getting Out of the Hole, advice for severe pain patients, 130 Lordosis, 90
Guidance of Injections, need for, interventional orthopedics -PX #BDL %JTD #VMHF )FSOBUJPO
approach, 65 Lumbar Enthesopathy at pelvis, ribs, 118, 124

Lumbar Facet Pain, discussion of patient approach, 137
H Lumbar Fusion, discussion of side effects, 25
Hamstrings Tendon at Ischial Origin, tear or tendinopathy, 119 -ZGUPHU 1SPDFEVSF TVQFSmDJBM OFSWF FOUSBQNF
Hamstrings, posterior corner structures, enthesopathy, 119 pain, 126

Headaches, enthesopathy at skull base, 117

Headaches, occipital nerve, 125 M

Heavy Head, spinal stability, 24 .BSDBJOF #VQJWJDBJOF UPYJDJUZ

Herniated Disc, 91 Menisectomy, meniscus tear, surgical problems, 10

High Shoulder, discussion, 102 Menisectomy, migration of knee meniscus out of joint, 62

Hip Arthritis, outcomes, 58 MRI-Poor corrleation with pain, 41

Hormones, discussion, 79 .VMUJmMEVT "USPQIZ .3* EJTDVTTJPO

Hypomobility, tight joint impacting balanced movement of .WVMUJmMmEVT "USPQIZ SFBE ZPVS PXO .3* EJTDVTTJPO
same, 96 Muscle Instability, weak or atrophied, 19

Muscle Trigger Points, IMS discussion, 114

IGHL Ligaments, laxity, 27 N

lliolumbar Ligaments, description, 22 Nerve Hydrodissection, 114

liopsoas Tendinopathy, hip, 120 NSAIDs, discussion on Motrin, Aleve, Ibuprofen, Naprosyn,

*MIJPUJCJBM #BOE *5# TZOESPNF $FMFCSFY 7PMUBSFO PUIFS BOUJ JONBNNBUPSZ ESV
IMS, trigger points, 114 Nutrition, living 2.0 discussion, 72

Intertransverse Ligaments, 21
O
J Occipital Nerve, 125
Joint Replacement, 9
+PJOU 4UBCJMJUZ TUBCJMJUZ JO KPJOUT TQFDJmD KPJOU PIHBNFOUT

Patellofemoral, kneecap alignment in grove, discussion, 98

K Peripheral Nerve Entrapment, 125
Knee ACL Ligament Tear, 8, 29, 30 Peroneal Tendinopathy, tear, split tear, 120
Knee ALL Ligament, laxity, 29 Perscription Medications, problems with meds and stem cells, 78
Knee LCL Ligament, laxity, 29 Pes Anserine, enthesopathy, knee, 118
Knee MCL Ligament, laxity, 29 Piriformis Syndrome, 126
Knee Meniscus Tear, 10 Plantar Fascia, plantar fasciitis, 119
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Platelet Rich Plasma-PRP, SCP, 50
Popliteal Tunnel Syndrome, tibial nerve, 126
Prolotherapy, 49

PSIS, low back enthesopathy, 124

PTF Ligament, laxity, 27

Pudendal Nerve, pelvis, 125

R

Radiofrequency/RF, facet joint ablation-concerns, 44
Realignment Surgery, general discussion, 97

3FNFY 4ZNQBUIFUJD %ZTUSPQIZ 34%
Regenexx Difference Discussion, 63

Regenexx-C, cultured stem cell procedure, 59
Regenexx-PL Disc, 113

Regenexx-PL-Disc, outcomes, 117

Regenexx-SCP, 50

Regenexx-SD, same day stem cell procedure, 57
Regrowing New Cartilage?, how do stem cells work,
mechanisms of action, research, 57

Rib Facets, costovertebral joints, costotransverse joints,
mechanism of injury, 43

Ropivicaine, alternative to Marcaine, 43

S

Sacroiliac Joint, S| Joint, discussion of patient approach, 131
Sacrotuberous/Sacrospinous Ligaments, description, 23
Scapholunate Ligament, wrist, laxity, 28

Scoliosis, side bent spine, 94

Shoulder Arthritis, outcomes, 58

Shoulder GH Instability, main shoulder joint, shoulder
dislocation, 28

Shoulder IGHL Ligaments, 28, 93

Shoulder Rotator Cuff Tears, 9

Shoulder Suprascapular Nerve, 125

Sl Joint Ligaments, description, 23

Sl joint, need for diagnostic block, 42

4LVMM #BTF FOUIFTPQBUIZ

SLAP Tear, shoulder labrum, 119

Spinal Instability, 20

Spinal Nerve Irritation Leads to Muscle Trigger Points,

discussion, 107

Spine Surgery Discussion, move away from surgery toward
interventional care, 112

Stability Test, 33

Stem Cells General Information, 52

Steroids, complications of, side effects, use of, problems, 69
Supplements, regenexx supplement, 74

Suprascapular Nerve, 125

Supraspinour/Interspinous Ligaments, description, 22
Supraspinous, Interspinous Ligaments, discussion of patient
approach, 137

Symmetry Test, 83

Tarsal Tunnel Syndrome, 125
TFCC Ligament, laxity, 27

Thoracic Outlet Syndrome, TOS, general discussion, 125

Thoracic Outlet Syndrome, TOS, high shoulder, tight scalenes, 101

Thoracic, upper back enthopathy at ribs and pelvis, 118
Tibial Nerve Entrapment, knee, popliteal, 126
Transversus Abdominus, TA muscle, 133, 138
Treatment Registry Outcome Data for all Areas, 57

Trigger Points, IMS discussion, 114

U
Ulnar Collateral Ligament, UCL laxity, 27
Ulnar Neuropathy, 125
Upper Cervical Instability, discussion of patient approach, 135

Upper Cervical Ligaments, alar and transverse, 22

9

Varus/Valgus Knee, discusses cause and hto, 99

W

8IBU *G * %PO U )BWF #BDL 1BJO OFSWF KPJOU NVTDI

Wrist Carpal Tunnel, 125
Wrist Fusion, discussion of side effects, 25

Wrist/Hand TFCC Ligament, laxity, 27
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