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Chapter 1: Introduction

Introduction

First, this book is part of a two-decade quest to find what | haveder

§ Z Unified Field Theory }( $Z wupe po}el 0 S 0 «C*S uX
Z A o}vP «}uPZ38 +]JvP0o 7~3Z }EC }( A EC3Z]v
}1SZ & $Z }E] ¢ JvS} }v PE v A%o v S]}v }( §Z
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 and sports- medicine practitioners another conservative
approach, chiropractors their own alternative approach, and physical
therapists yet another. Within chiropractic, physical therapynd
alternative medicine, there are literally hundreds of wholly different

§Z JE&E] » }us Az §[« AE}vP A]J8Z 32 } C v Z}
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 past 20 years, mathese
concepts can nowbe vetted by scientific observation rather than
intuitive guesses.
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This book contains my own theory of how the musculoskeletal syste
works and offers a way to organize that information for both dostor
and patients. The reader should note that while many of the
components of this new theory are supported by rigorous scientific
research, the whole packages| present itZ e vip8en studied using
what } S} @K tevel-l evidenceXThis typeof 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 do today for patients with musculoskeletal problems
is not supported by level-I evidence. This includes joint arthrggcop
microfracture surgery, labral repairs, all spinal surgeries (including
fusion, laminectomy, and discectomy), tenotomy, realignment suegeri
(high-tibial osteotomy, lateral releases), rotator cuff repagatment
repairs, arthroscopic and surgical debridement, chiropractic
adjustments, acupuncture, massage, and most all physical therapy.
These surgical and nonsurgical approaches all lack the type of rigorous
scientific support (level-l evidence) that shows they are effective. In
fact, when some of these procedures have been studied in controlled
trials, they have often been showa beno better than placebo surgery

or no surgery. Arthroscopic_knee debridement is the most recent
procedure shown to have no benejit

This isan Internet book that insteadf being about one hundred pages
long isreally several thousand pages long. How is that accomplished? Th
science behind many of these concepts would create an unwieldy
publication that would be too difficult for patients to read drfollow.

By publishing this boolkon the Internet, | can easily hyperlinio
scientific abstracts and other 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 updated and improvedlo submit guestions or ask for
clarification on any part of this book, send amed to the author by

clicking here.

tZ §]e KESZ}% ] ¢« IXIM /v % ES] po réddtoK ESZ}
the discipline of orthopedic surgery or its successor. Whileomalic

surgery may welbe usedasa partof Orthopedics 2.0, Orthopedics 2.0

has a bigger focus beyond just fixing one part of the musculoskeletal
system (bones, joints, muscles, tendons, and ligaments). We focus on
each parbf the neuromuscular system as it is interconnected to the
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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 roccu

over the next one to two decades is a slow and steady movement
toward less-invasive orthopedic-type procedureshat we call
interventional orthopedicX dZ]e ]+ ] v3] o 8} AZ §[«} unE
areas of medicine, such as cardiology, which now has fewer more-
invasive open-heart surgeries and morera)iguided catheter
procedures.

Interventional orthopedics represents the shift from joint salvage
repair. When the focus shifts to repair, the amount the phgsicieeds

to know increases exponentially. The pyramid at the beginning of the
introduction outlines what our clinic usego evaluate the
musculoskeletal system. While | use stem cells in daily prac}igg,e
important to note that helping patients is often not as simps
injecting magic stem cells. This book details the system ouc ciges

to decide which procedures and therapiesapplyaswell asthe way

we look at joints, muscles, nerves, bones, tendons, and ligaments.

The problem with repairing the musculoskeletal system is its
complexity. Think about your car. You know there are critical
components necessary to keep it running. The wheels havee
alignedor the car A } v p straight and the tires will wear unevenly. The
connections between the wheels, axle, drive shaft, and engine have to
be flexible and allow fluid movement. The engine, as it turns the drive
shaft, has to be well oiled. As the engine cranks up to even faster
speeds, the connections had better be stable or the whole thinglwil
apart. Finally, your engine has miles of wiring and small computers on
board to monitor the whole thing and to regulate the activdf/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 and minicomputers
that impact everything from the timing of muscle firing to the
information about joint position) apply. Regrettably, our soadi
approacho date, has too often just focused on bringing the car into

8



the shop to replace a few worn parts or shave them down so they fit
little better, but it has not considered how the parts goathway. > S|«
look at that analogy now as it applies to a person.

If a 40- or 50-something-year-old patient who runs every day is
suddenly diagnosed with right-knee arthritissZ}po wesS ask
ourselves why onlyhe right knee was impacted? Couldog that for
years the right knee was getting worn down due to poor alignment?
t [ all accept this premise at face value; a misaligned front wheel and
axle could cause the right front tire to wear faster than the.|¥#t, 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?

But 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 surroung muscles

are firing correctly to protect the joint, whether the alignment is
correct to support a healthy joint, and if the wiring is in erd

While stem cells are a great advance and represent a cuttingteote
their use without considering abf these other things } «v[get
patients where they wanto be, which is having a joint they can count
on for many yearso come.In this book, A [ okat all of the partsof
the Orthopedics

2.0 paradigm listed above or, as my partner coined the t&ANSThis

stands forstability, articulation,neuromuscular, andymmetry.Sansn

> 8]v u ve M"AJSZIuS V Z v U 8Z (} pe }(uSZ]e |
sans pain.

Our History in This Field

Our website makes the bold claim that we invented orthopedic stem
ceoo SZ E %CX /v ( SU §Z §[¢« SCEU X/ v uC %o
using stem cells to treat orthopedic issues, like knee arthritisister

rotator cuff tears, and low-back disc issues back in 2005, before anyone
else. It was years before there was even another provider interested.
, v. U A A o Ev 0} }us Az 8§ AYEI. v Az



| became interested in stem cells in 2004, when a paper was published
that showed that you could regenerate a damaged low back disc in a
rabbit by injecting stem cells. We began our first injections using both
a same-day stem cell isolation as well as culture-expanded stem cells
grown in the lab to get more cells. This was a two-year IRB-approved
study where we charged nothing. While our patients with joinhatts

did well, it took another one to two years beyond that to figure out
how to use stem cells and other things to effectively treat the spine.

So, everyone in this space who is using stem cells to treat orthopedic
injuries learned from someone who learned from someone who
learned from someone who learned from us. Regrettably, like a bad
game of telephone, this means that most clinics that are offering this
Illv. }( & }v[3 IvIA Az § 82 C }v[8 IV}IAX

Interventional Orthopedics in Action

Before we get started looking at the SANS system in more deta#, [
first take a look at a new movement in medicine that buildsodfit v
interventional orthopedics. This approach is different framaditional
surgical orthopedics. However, as you review these advances, realize
that AZ § /[u + E] JvP Z E préEedured thvat only a
handful of physicians across the United States can pull off. Meaning, a
VHE- Jv  Z]E}%E S}E[* }((] }E C}HE o} o
have the experience and training to perform these procedures.

Soo S[e o}}l § thpeedifierences.

Joint Replacement vs. Stem CellBhe surgical
approach is to amputate the joint and insert an
artificial joint. What are the risks of cutting out a
joint? A dramatic rise ieart attackand stroke
risk, wear particles from the joint prosthesiand
toxic metal levels in the bloodstream

The interventional approach®lany 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 degreeof skill,
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using guidance, the stem cells are then placed into the portudrise

joint that need help. Can this workQu treatment reqistry data
suggests that it helps many patients. We have also conducted a
randomized controlled trial that shows the same thing.

Rotator Cuff TearsThe surgical approach is to sew the tear and hope
it heals. However, too often it..

} ev[§ Z withvrates of |
surgical failure as high as 6 i
10. In addition,big tears fare
even _more poorly Why?
Many rotator cuff muscles anc
tendons tear because the
have poor_blood supplyand
fewer stem cells leading to
weak tissue. In addition, al
too often, the extensive
bracing required causes the rotator cuff muscle to atrophy, making
even weaker still.

The interventional approach? Precisely inject platelmtstem 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 likdéy.many patients with
rotator cuff tears treated this way, our registry data shows very
promising results Our early randomized controlled trial data also
shows the same.

Anterior Cruciate Ligamen{ACL) TearsThe surgical approach isto
remove a torn ACL and
,} install a copy. Theroblem

pactla () is that the fake ligament
( & goes in_at too steep an

\ // b 2 .
| ’-] | i m vPo v lev[8 o
_};! > | ‘A! . | stabilize the knee like the

| original equipment
’ L ® ' Because of all of thisgtear
Do o rates_are very high with

graft

athletes being six times
more likely to retear the
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same or the opposite ACL.

This is likely because the new ligament has none of the same fine-
tuning position sensorsf the original. Finallythe rehab time until full
play can be six months to a year.

The interventional approachUse the MRI image to map the location
of the tear, and then use real-time X-ray to place a needlethgdear.
Place stem cells into the tear to heal the area. The rehab tinfelto
activity can be as little as a few weekswm to three months.

Low-Back Disc Bulg&he surgical approach is to cut out the bulge

SZ S[* %o & e°°]VP }v *% ]v 0 v E problem?]|Digcse | 3]
} v [Beal.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 approachihject platelet growth factors into the
area to improve the blood supply around the disc and reduce the
swelling /( $Z]e Jwerk[$ject specially prepared and cultured
stem cells into the disc bulge using a novel device to strengthen the
weakened and bulged disc

Ankle Ligament Tearg:he 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 abilityo
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 ostem cells (depending on the extent of the tears)
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are then placed using exacting ultrasound guidance into the tears in
hopes of healing the weak spot&inlike the long rehab spent on
crutches and in a boot usinige surgical approach, most interventional
patients cargo back to activities quickly.

Ulnar Collateral Ligament (UCL) Teaf$ie surgical approach to this
ligament in the elbow that is often injured in throwing athletesclsu

as pitchers, is"d}uuC :}Zv_ su@EP EC AZ E 3Z o0o]P u
Al8Z 8 v }JvX D vC §Zo § <[ ho@evesome godnE V
to play a few more years after losing one to two seasons.

The interventional approach2se ultrasound stress testing to diagnose
areas of weakness often missed on an MRI. Then place platelets or
stem cells into these exact spotBecause this is only an injection,
recovery is quicker and players return sooner.

Knee Meniscus TearsThe orthopedic surgery approach to a partial
meniscectomy is to remove parts of a torn meniscus to try and relieve
pain. Howeverjs removing parts of an important shock- absorbing
structure a good idea Several
studies showmore 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 teat,S [ *
often  doubtful that the
meniscus tear seen on MRI is
causing the painFor patients
with that problem,if they have
surgeryon the tear,the results are no better than just getting physical
therapy. Finally, even if the patient is younger and masarthritis,
recent research showthat meniscus surgery is no better than a fake
procedure The most common orthopedic surgenytie United States

is partial meniscectomy.

_sutures

Tibia

The interventional approach? First, treat any lax ligaments that may
have also been injured bate often overlooked. Next, carefullgapthe
location of the tears using ultrasound imaging, angct platelets or
stem cells (depending on the severity of the tears) into these specific
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sites Recovery is quicker because no surgery is done and nothing is
removed.
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Introduction to SANS

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

Pain, symptoms,
or wear and tear
on one side more
than the other

Numbness, tingling, /A
burning, chronic '

muscle tightness,

pain that radiates N Constantjoint

muscular swelling and
pain

This book is designed so that if you read the next¥@avP «U C}pu[oo Z
gist of the message. The book is also rich in infograptd@grams

that allow youo use pictures and texo better understand the content.
Finally, the pages that follow this section describe the concepts e mo
detail.

So,]( C}u[E buky, stact Gere and end here for now. Read the
rest later.

The SANS concept breaks your pain problem into its root causag in f

areas: stability, articulation (joint), neuromuscular, and symmé®ge
next page.)
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If you have chronic pain of almost any type, from arthritis to spine pain,
you willbe foreverat its mercy if you } v [@nderstand its four partdf
you understand these, however, you can take control. So, paytaiten

STABILITY ARTICULATION

The ability of a joint to tightly move The health of the joints. Shock-absorbing
as it was designed without extra tissues like cartilage; spacer tissue such

motions that might hurt the joint. as meniscus; or stabilizing tissues such as
labrum can be damaged.

TREATMENT

APPROACH

www.regenexx.com

NEUROMUSCULAR SYMMETRY
The nerves drive the muscles. Nerves that The left/right and front/back balance of
are irritated or compressed cause pain and the body. When the body is asymmetrical,
may be less able to promote muscles certain parts get injured or wear out faster.

to properly fire.

Stability: Your joints 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 likely never tell you
about this instability. More concerning is that it can generallyikedf
with a few simple injections or exercises.

Stability means a joint that moves with the surfaces in genegai@ent,
all the time. Ligaments are thelivilg i 8 8 % _ 3Z § % E A v3e
from catastrophic failureYoualso need thento make sure the joint

} < v pive too much when you stress it hard. Examples include when
you walk fast, run, cut (the rapid lateral moves common in sports and
exercise), or lift weights. On the other hand, muscles provide the slight
adjustments that keep the joint surfaces in very precise alignmnasnt
you move. The muscles fire in a symphony of movement with

16



millisecond timing and micrometer precision to make all of this
happen. How do you know if you have a problem with instability? You
may or may not feel your joint popping and crackirngis tendsto
happen wherthe instability is severe¥oumay have painor swelling
after activity.If you } v [feel these things, your joint may be more
stable, but itmay have more subtle problems that leéala more rapid
progressiorof arthritis.

The muscles help keep the joint
properly aligned during movement.
This happens with micrometer
precision. Problems in the muscles
such as trigger points lead to bad
stability and increased joint wear.

The ligaments act as the duct tape
that male sure the joint surfaces
can’t become badly misaligned.
When they are loose or torn, the
joint undergoes much more wear
and tear.

Articulation: This is a fancy word for joint. Your joints allow movement
in very specific ways. Your hip has a different pattédrpossible motion
than your shoulder, which is still different from your ankle. itjas
generally madef two bones that come together that are cushioneyl
cartilage andby a spacepr guiding tissue (for example, a meniscus
alabrum). A joint is also surrounded by a tough leathery covesahgd

a joint capsule and is further reinforceg ligamentslf you wanto stay
activeasyou age, you need to learn more about the status of your joints
as healthy joints are required for maximum activity.

Everything youdo injures your joints a little bit. The million-dollar
<pu *8]}v ]* AZ 32z & §Z C[E o 3} | %o H% Vv
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Stem cells live in af our joints andare like little repairmenAswe age,
there are less of these repairmespat some point, wear and tear can
exceed the ability of the joint to repair itself and arthritis besgiMany
physicians have begun to supplement this repair capability using
various technologies, including stem cells.

Bone: Usually thought of ac the
bodys Inerticement, It% actually
living tissue that reacts to forces
by getting stronger and eHanglng
shape.: For example, bone splirs
happen when the bone detects it
needs more.ofitselfin a certain
Area, .

Cartilage: This living tissue lines all
bones of a joint that come In
contact. It acts as a shock absorber
to protect the bone and itit’s

Articulation

slippery surface allows the joint to
move smoothly. In arthritis, the
cartilage can become damaged and
worn out.

Neuromuscular Your nerves drive your muscles, yet this fact setsis
on much of medicine todayt [ all accept that when the nerves are

severed, muscles die (think Christoph&r A gpinal cord injury that

led to his severe muscle atrophy). Yet what happens when smaller
amountsof nerve irritation are presentff you have a chronically tight
orweak muscleilcC}pE& €u }& o PU C}un u]l]PzZs v}s §Z
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. Allthemes 0 *3E vP3Z v]vP Jv 8Z A}CEo
a muscle when it has lots of these trigger points. They need to be
cleaned out before the muscle can work normally.

18



* The normal motion
that powers us and
protects our joints
suffers when the

nerves and muscles
have problems.

Maovement

Muscle 3

Nerve

Nerve:dne nerves
providethe sipnalsthat
Lol the muscles WhHat 1o,

Hoand how 1o do it

Muscle: Small problems
in the nerves can cause
areas of the muscle that

, You may not know
don’t contract normally

you have nerve

and are weak and
painful. These are called
trigger points.

problems other than
certain muscles
remain tight.

Neuromuscular

Symmetry:Why does one knee get arthritis and not the other? Why is
the arthritis in one hip or shoulder worse? Sometimes these things are

due to prior injury and sometimes to lack of symmetry. Our bodres

built to work well only when each side is exactly like the otidénen

one of our joints loses normal motion, you can bet other parts will be
impacted. When one leg is shorter one ankle turns in more, again
certain parts will wear out faster. Given how important left/rigimd
(E}v3l | «Cuu S3EC ]*U ]3[* u I]vhaudlathe 55 v§
problem. In order to get well, you must titp reestablish normal
symmetry.
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Your individual joints need

to have the same amount The upper neck supplies

of full motion in all information to the brain

directions. If they don’t ) about body position. Injury

they will experience more < 8. to this area can cause

wear and tear. - | headaches and body
asymmetry.

Loss of hip movementin

one direction can impact
the alignment of the knee

e If your spine isn’t straight,
cap in it’s groove.,

or doesn’t have full and
equal motion in all
directions, then your joints
will wear unevenly.

The foot can hit the ground
unevenly due to irritated
nerves in the back, which
can lead to problems in the
knee and hip.

In order to understand why you have chronic painchow best to get

rid of it, you must understand and deal with allsges in the SANS system.

You must address any instability issues, problems with your joints, and
irritated nerves and muscle trigger points, and, finally, get your lasdy
symmetrical as possible. This book will explain how the Orthopedics 2.0
approach and the Regenexx procedures can help address these issues.

Summarizing the State of the Field | Helped Create

As discussedwas the first provider on earth to perform many of these
stem cell procedures to help orthopedic probleds«} /[u }v }( §Z
( A ~( §Zof@Ehis field. However, while there are a few good
physicians out there trying to do good work, there has also been an
explosion of outsf-control hype and poor care. Hence, before you get

into the meat of this book, this statement-and-response section covers
some things to look out for.

| A vi 8} "e5 u 00 3Z E %C_ * u]v B ®wuS]}v
office, v 8Z C o ]Ju 8Z C }uo E PE}A vlIA ES3]c
Jv Jv _lv eX dZ C Av «Z}A u Xy&gsand (3 C
told me that my stem cells were too old, so they use stem cells taken
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from birth tissue.

First, no stem cell therapy in existence will regrow large amounts of
vA ES§loP Jv ~}v }v }v _Iv X ,}A A EU §Z
a real stem cell therapy may not help reduce pain and increase
function. In addition, there are no living and functional stem celtbé
commercially available birth-tissue products used by these clinics.
Hence, the claims of this seminar were a scam.

X Chiropractors, acupuncturists, and other providers who show
you before and after X-rays of knees that appear to show increased
joint-space width are involved in imaging triclet me show you how
this is done.

X The birth-tissue products these clinics use have no living stem
cells

X State attorney general offices are onto and @r@secuting the
chiropractors involved in these hype€E]A v_."*S U 00 _ ¢ U-*

The interesting thing is that these products do contain growth factors,

like platelet rich plasma. So, in the right kind of problems, they cgn hel

% JvX ,}JA A EU Jv ~ }v }v }v _ geBsSdlyEgyjeU $Z
provide a couple of months or relief.

A local orthopedic surgeon or pain doctor uses a system called
2]%}P ue_ v }(( & "( S S u o003Z E %

Lipogems is a system that produces a fat graft, but it is not a stdim
therapy in that there are no, or very few, free stem cells dislodged
this processing. While this therapy may or may not help your knee pain

or other issue, ] (_]8[« JvP A ES&]e . NeS 31IZ SqO© S
hype. Now, /[A v §}J0 C % 3] esge-quedtionB oglihe

that their orthopedic surgeon is well respected and is the team aloct

for the [insert name of sports team here]. However, all orthopedic
surgeons in practice today have had the same amount of stem cell basic
biology training in medical school or residency, whigtoise. Meaning

8Z $ v IUNE A% E]v U u}ed }v[S IVIA AZ § 5Z

A doctor told me he gets stem cells from my blood.

This is also a scarhhere is no significant stem cell population in your
blood. dZ]e Gpue ] }(S v pe C } S}E- AZ} }v[S (
how to perform a bone marrow aspiration to access stem cells. Having
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said that, your blood has platelets, and concentrating them by creating
platelet-rich plasma can help certain types of orthopedic problems.

Some doctor told me all | needed wasmagic infusion of stem cells
and | wouldbe fixed.

How is that supposed to work? How will the cellsigafd into your veins
get to the injured spot? Are these even the rightdof stem cells?

See these quick links:

Stem cells injected into your veins will end up in your lungs, ngbum
knees.

& § S u o0 E v[S e+ P}} 8§ Z 0% ]VvVP }ESZ} %

} S}JE « Ce SZ 5§ Z e aml thede are better than
stem cells.

Think of an exosome as aquided missNé u oo Vv *(]J&E
at other cells, and these little packets contain information thaedghe
other cell instructions. Thus, stem cells use exosomes as a
communication method to help orchestrate the complex dance of

tissue repair.

/EY

However, some providers have begun taking the media in which stem
cells are cultured (which contains exosomes) and using this rather than
the cells. While this may have some use in hel@rigen « Z oU ]S[-
like using a guided missile where the guidance system has been
removed. Meaning the stem cell is the intelligence behind which
missiles to fire at what cells with which instructions and when.eTak
away the stem cells and you go from smart missiles to dumb bombs.

More Common }v EvVeY

| have pain in my joint(s), and my doctor sails flee to arthritis.
How did your joint get thisway? It] v[S 1pue+S by%séh Was it an
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injury? Why can someone else get the same injury @otdget arthritis?
Can you slow down arthritis? Why does someone gattite first place?
Isthere something you can do to prevent other joimsm getting it?

See these quick links:

X <v suEP EC (}JE ESZWhpstanldoto[s A}C
preserve cartilage?

X tZC ClpyE > o]P uvS u C olle v C}u
18Y

| haveatorn or frayed ligament, tendon, meniscusy labrum.

If the tear was due to an injury, why did just that ¢em tear? If not an
injury, what caused the tear? Why|] v [Sheal? Can | prevent other
structures from tearing? Can it be fixed withoutgeny? Is surgery even
agoodidea?

See these quick links:

X Is a knee meniscus tear causing my pain, or does everyone my
age have meniscus tears

x Why operating on a hip labrum tear may be a really dumb.idea

| have pain in my head, neck, upper back, or loweck#nip.

There are many things that may be causing your patside of a slipped
or bulging disc. The gold standafdiguring out which structure is causing
pain is imaging numbing injections. Did you knowt tthere may be
abnormalities on your MRI that were missed?

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

X What nobody ever told you was wrong with your MRI.
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Chapter 2: Stability

@ Regenexx”

STABILITY
The ability of a joint to tightly move
as it was designed without extra
motions that might hurt the joint.

ARTICULATION
The health of the joints. Shock-absorbing
tissues like cartilage; spacer tissue such

as meniscus; or stabilizing tissues such as
labrum can be damaged.

TREATMENT
APPROACH

www.regenexx.com
NEUROMUSCULAR SYMMETRY
The nerves drive the muscles. Nerves that The left/right and front/back balance of
are irritated or compressed cause pain and the body. When the body is asymmetrical,
may be less able to promote muscles certain parts get injured or wear out faster.

to properly fire.

Nallof AZ 1 e %  [@RyEno matter what tragic events occurp
matter what rises and falls, we return to stability in the X _

Charlton Heston

Take this 3-question quia seeif this section applie® you.If you answer any
guestion with a yes, you may have a stability problem.
1. The area/ [ woncerned about gets very saveswollen after | exercise. Y |
2.1 hear cracking/poppinm this area whendo certain activities. Y N
3. This area often feels likgS [ooseor moves too much. Y N

24



Stability

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

Z A v[s v §}o 3sforyAZ}o
You s U C}u[A }voC v §
about a very unstable joint that
requiressurgeryto fix a completely torn and retracted ligament. Vet [ ¢
the]ves ]0]3C Clp }Vv[$§ |vphbwlynidggar jnts, one
movement at a time. Discovering which joints have this kiid
instability, called subfailure, may save you from a joint replacement.

What is subfailure instability, and how do | know if | havéitBfailure
instability u ve $Z § §Z eepE( < }( Skeptinlexdct E v|[¢
proper alignment during movement. Whgthis important? Wherthe

joint surfacespv }vs@E&}oo oC & +Z Jvs} }v v}sSZ €& }
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 jointses t
number one determinant of whether that joint will have a long pgp

o]( }&E tubefdre]S[* S]8akonder more time] « v@ent
assessing this componeat joint health.

> S[e 0] v 1] i}]vS 3 1ohyg Separatigioe typeE S Z (
C } p [Meardof 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 is usuaky dhly

type that the orthopedic establishment treats. This means that a joint
(either a peripheral joint, like the knee, or a spinal joint)asy 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 kneer severely damaged ligaments in the spine
where a spinal cord injury is fearddhe spine is/ [surgically stabilized.

A surgically unstable knee may need a new cadaver or artificial ACL

25


http://en.wikipedia.org/wiki/Joint_stability
https://en.wikipedia.org/wiki/Anterior_cruciate_ligament

implanted through surgery, while gurgically unstable spinmay need
a fusion where the bonegvertebrae) are fused together with
additional bone. Regrettably, neither is a perfeciution as thenew
ACL will go in at the wrong anglad thefusion willcause other spinal
segments above and below to be overloaded

Subfailure means that the ligamezt ¢ vdampletely failed (torn apart

like a rubber band), but insteaflS prly partially torn, degenerateay

just loose. This much moreluu}v SC% }( JveS ]o]SC }(S v
require surgery and is characterizbyg small extra motion# the joint

just beyond the normal rangén fact,if you have this typef instability,
youlikely E v[§ A E C}prablém. $Z]-

Our understandingof 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 Ig on
now coming into focus. However, this type of instability igejueal,

vV ]S[- o (E-texm imsjdidus drag on joint healtiA good
example of this is the research showing that replacing an ACL in the
knee will lead to earlier and more significant arthritis iattknee joint.
Why? While surgeons take great care to make sure the replaced
ligament is identical to the torn oné¢here is no way to ensure the
replacement ACL has exactly the same specs as the oriflmainew
ligament can be too tight or too loose or may simply not have the
identical load-bearing characteristics of the original equipment.

D}E }v *u ( ]ou@&bamt YaurLiganoents and Your Muscles

Thereare two typesof subfailure instability: ligament and muscular.
Passive ligament stability keeps our joints from getting badly
misaligned. Think of ligaments the living duct tape that holds our
joints together Anexample wouldeanAClinthe knee, which keepbe

tibia bone from sliding forward under the femur bone. Withadhis
ligament, every step would cause the joint to experience a potentiall
damaging shift. On the other hand, active muscular stability is made up
of the firing of muscles that helps keep the joint aligned as we move
and represents the stability fine-tuning system. Our joints tendiant

to slip slightly oubf alignmentasthey 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 afigmt.
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Without this active system, our joints (especially ones like the shoulder
that are dramatically dependent on muscle stability) would’beo } %o %0 C X _
This muscle firing is a muscular symphony, with microsecond precision
being the difference between beautiful joint music and an
asynchronous chorus ko }S vS] ooC u R}yPXi}]vs

(S N B o T O T — e

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

Muscles help make the
small adjustments that
keep the joint precisely
aligned with movement.

Muscle vs. Ligament

> §[+ 5 ES AngeZ Mpye @Eback and forth right now. As you

ul}A 18 }voC 0]530 ]JSU SZ & Jev[S UWCEUE ]
move it a lot (bend it all the way back} Z &mfese resistance to

motion. In fact, it eventually stops. This is because the ligaments that
surround the joint (along with the covering of the joint, caltbé joint

capsule) prevent this excessive motion and ultimately stop the joint
from moving. This is what happens in a functioning joint-$tsbi
systemv the passive elements (ligaments) keep the joint surfaces from
getting badly aligned.

So, whado the muscleslo again? The muscles provithee fine tuning.
They act as constant stabilizers for the joint, keeping it in good
alignment while we move. This small area where the joint must stay to
% E A vd uP < A u}A deutrakeone.37Z ~
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So, in summary, stability is about both muscles and ligaments. Our
muscles provide constant input to the joint to keep the joint alignment
fine-tuned asve move. Wherthe joint moves too much, the ligaments

actasthe last defens¢o prevent joint damage from excessive motion.
Thinkforas }v Ju8 AZ § Apuo Z %% v ]( 8Z upe o
in microsecond precisioto keep your joints perfectly aligned? What
would happenif 3Z o]P u v8e ] Vv[§ Z | A ++]A u}s]}
joint went a little too far? Both of these things are recipes for smdd
disaster or for slowly damaging the joint one movement at a time!

Now o Sdxplore how poor stabilitynaybe harming your jointst [0 o0
start first withthe backboneof your skeletal systenthe spine.If this

Ju%e}ES vS ¢SEMU SHUE ]Jev[S ¢S o0 U vESXKUP[oO®"
then move out to instability in joints, like the shoulder aneé&n

The Spine Is a Marvel of Stability Engineering

The spine is advanced engineerinthe 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 blockegditebrae

use the same stability modatdescribed above
muscles and ligaments. This same system also
applies to all of your joints, like the knee, shoulder,

hip, elbow, and ankle.

Stable Unstable

E1A o &[+ o)}}iTapgdblocks-
how the spine stays  Stable, but

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
ult@E 3 o us Alpo v[3

immaohile

00}A

motion. Youcould use more rubbery and flexible tape than duct tape
or Scotch tape, but agairC } p pither end up providing too little
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stability (highly elastic rubbery tape that gives a lot when stoetch it)
ortoo much (ducttapegf & ~ }S Z § % Srijid[e u} E

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 lilamen) .
would likely allow this motion, but the - .
individual blocks would still start to -

shift against each other. This shifting .

could result in disaster, as ttgpinal - .

cord runs through a hole spinal

cana) inside the blocks, and the Bad Good-
spinal nerves exit_between the blocks Shifting Curve
through a special bony doorway
(foramen). As a result, too much movement between the blocks means
nerve damage or worse,spinal cord injuryThis is the dilemma of the

spine: how to stack lotsf blocks (abou25 highin most people) while

keeping the whole thing stable and flexible and at the same time
protecting the nerves. Is there a solution? Ylee,musclegprovide that

solution. They keep the blocks (vertebrae) aligned against one another
with millimeter precision while you bend and twist. In fact, sitice

Upe o ¢ E ¢} Ju%}E&S vsS (}&E Z 0SZC <%s]v U ]
% ZCe] ] ve }uo Vv[3 3 00 Clu AZ] Z PE}u% }( 1
stability.

Are there specific ligaments that live in the spine? Look at the picture
below where | have highlighted in red all of the ligaments that are
visible from the back viewf the spine and pelvis. There are ligaments
A ECAZ & J t}po v[8 C}u 8Z]vl 8Z « 0]P u vse u

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

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

Supraspinous/Interspinous LigamentShe p § %othat runs down
the very back of your Supraspinous-Interspinous
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 §

Sacrotuberous and Sacrospinous

Intertransverse LigamentsThese go between the bony processes
(transverse processes) that stick out of the side of the spine. They
control motion in the vertebrae when you bend to the side. If begdin
that way makes things worse, these ligaments magtretched.

lliolumbar LigamentsThese go from the 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 thighfeorat

of hip. Tolearn more click here

Sacroiliac (SI) Joint Ligameni&hese 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 trauntee T
pain is often in this area at the back of the hip and can refevrdthe

leg.

Sacrotuberous and Sacrospinous Ligamenibese ligaments anchor
the bottom of the tailboneto the restof the pelvis, and when injured,
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can refer pain down the leg to the outside of the foot, almost bke
pinched S1 low- back nerve.

Alar and Transverse Ligament8iar and transverse ligaments in the
upper neck are responsible for holding your head on. The alar ligaments
(blue to the right) reach up from the C2 vertebra and attach strongly to
the skull, while Skull Fits Here

the transverse

ligaments (red , )

. Occipital Bone W4
to the right) (BaseofSkuu)}(-

Alar Ligament
(right)

hold the pivot
point of the C2

vertebra tightly "
CCEessory
to the C1 bone, |igament jer '
allowing you to o 28 < Atlas C1

\

turn your head

without getting ,o2*° %
a spinal cord Joint
injury.  These
ligaments can
be injured in car
crashes or Upper Cervical Spine: Posterior to Anterior View with Ligaments

injuries where

something hits the head. Their laxity can cause everything from
dizziness to visual changes to severe headaches.

pa— Deeper Part
of Tectorial
Membrane

Transverse Ligament of Atlas Axis (C2)

Muscular Stability in the Spine

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 calledultifidus.
These 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 painSince that
time, atrophy (when the muscles get
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smallerand weakerpf these and other spinal muscles is a known cause
of low-back and leg pain. These muscleshlmseenon almost all MRIs,
and numerous research articles have correlated shrinkage of these
muscles with back or leg paibut, regrettably, this atrophy is almost
never commented on in radiology reports!

I( §Z]e upge 0 Je op Z 1P oU AZC Z A y$¥ C}p
v AZC Z + v} } C 8}o C}u 3Z 8 ]8[* % E} o u

Regrettably the vast majorityof medical providers, physical therapists,

and Z]E}% E S§}Ee+ Z A v[§ E arch. iBy? SThpe E -
UOoS](] ne Z «v[S Z to take it Born}the pagesf medical

journalsto the prime time of major medical conferences. This is despite

the fact that to make sure your spine bones stay aligned a@d v[$

constantly bumping into spinal nerves, these muscles have got to be

firing on all cylinders all the time.

What Happens When the Muscular Stability System Goes Down?

Remember that ligaments are only
one-half of the joint stability
equationv 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 back or a knee, shoulder, anklehand joint.
Obviously, the first way to help this problem would be to sgtren
muscles around the joint. However, just getting the stability muscles
*SE}VP E <}u S]u e ] BofetimeputieZznerves tellinghe
Upe o « AZ 8 8§} } 1}v[3 Iih¢Eexplriencé patients who
have this]eepu }Vv[8 IVIA §Z C Z A 13X /v« « 0]l &
of strengthening will help until the nerve issue is addressext (the

"E uElupe po . Z %S E

The Heavy Head: A Weak and Compromised Spinal Stability System

Many patients who have been in a car crash tell us that their fegd
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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 welasin the front and back. These deep muscles helpold

the bowling ballon the stick.As C } u$@ain the sectionon symmetry,
losing the natural curv the neck can push the bowling ball forwanal

the stick.In addition, the articulation section will discuss how injuties

the neck joints can take the stabilizing muscles off-line. Athisfcan
conspire to make someone feel like they have a bowling ball instead of
ahead!

A Dramatic Example of What Happens When the Spinal Stability
System [Off-Line

A numberof 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 hoursRegrettably, that day my own back would
become an example of this phenomenon. Rigtter the ride, | went

to pickup my son, felt a popn my back, and collapsed. It took days
recover, and for the first8 hours, | wag agonylnmy case, thdumbar
multifidus A « ~3}¢{v _ (E}u JvP v3mi}iaiké which}v
caused irritation of the nerves. This led to a period of instabilityhat t
spinal segment, a time during which | was more likely to get injured.
Essentially, that spinal segment was left completely unprotected by the
spinal muscles when | wettt pickup my son.My back, thus, went down

in flames likethe Hindenburg! This*u p o §] ( pfidlme mechanism,
Az 372 & 15[ - C ]I &] ]JvP }E ipesSedu SZ]
nerves, is believed to be the cause for most acute back pain episodes.

ITA (08 8Z =« u §Zgwmnoye tinGEs, most notably once

while dead-lifting weights in the morning (after sleeping inlexdd

posture allnight). These are all dramatic examples of what happens

when stabilizing muscleseturned off. Howdo | get these muscles back

online and almost immediately fix my pain rather than lyindpeal for

days? An epidural 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. Howevers C}pu[oo o &Ev o § &
}HU 00 %] HME oe euav[S &E S
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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 thatjoi
becomes immobile solid bone. Is this a good idea? Think about the fact
that your body is a finely tuned machine where millimetef&xtraor

lack of motion can cause problems. Now think about what would
happenif Imade ai}]vs v}$ ulA & ooX /3 Wejqethe[s
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 siteZ $J3edget fried very quickly. This
means a patient can spend a lifetime chasing the next level as it
degeneratesfaster becauséthe fusion. While | have seen a handitl
patients inmy career who really need and would benefit from spinal
fusion, these patientsn my opinion, represent only about 5% of all of
the patients who are currently being fused in the United Statefadp
regrettably, treating the chronic pain suffered by spinal fagpatients
could keep a pain management doctor in any community busy full time.

Another common area that gets fused is the ankldis is called a
"NSE]M0 ESZE} ] (}E SZ SZEInredlityd» SZ S
X-ray of the ankle of these patients looks like they had a bad ttipeto
hardware store This procedure is often used to treat ankle arthritike
spine fusion, it just causes arthritis above antblaethe fusion site, usually
making the patient worse the long run.In addition, sinceghe ankle joint

} v pove, impacting howhe patient walks, other issu@sthe knee, hip,
and spine can develod.he wrist, a very complex seriebones 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.
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Stability in Joints

Your joints are tuned to submillimeter (hair width) precisiohey
move in certain ways that are generally defined by the ligaments that
hold them together. If

you want some idea of \
how complex these VY llium
ligaments are, just look e _ lliofemoral

at the directions of all of j ligament
the ligament fibers 7/ Pubefemoral
around the human hip * : ligament
(see right), each one Ischium
coursing a certain wayp Greater
allow just enough trochanter
motion in just the right Femur

directionvno more and
no less.

In addition, the muscles around joints also act as a secondary, but no
less important, stability system. Probably the joint most reliant on
muscular stability is thghoulder The shallow socket of the shoulder
means theball of the humerusas lotsof opportunity to get out of
place. Theotator cuff muscleselp to keep the ball in thecenter of
this shallow socket. Other joints reip
similar control mechanisms. Some joints
have more intrinsic stability because
they have deep socketike the hip or
are tightly bound by ligamentdiKe the
knee). However, the goal of the muscles
crossing the joint is the sameto keep

it aligned while the joint moves. Despite
different designs, all joints from your
elbows to your toes are dependent on
muscles to fine-tune their alignment.

The Lip around the Socket: Labrum Surgery Mania

Both the shoulder and the hip hawn additional stabilizing structure
called the labrum. This is literaliye lip around the sockeof the ball-
and-socket joint. It does all sorts of important things from addingesom
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Elbow:
UCL

Knee:
ACL
MCL
LCL
PCL

additional stabilityto adjusting muscle tightness and activatitm
providing cells that can help it repair itself and the cartilagearlyihg

it.

The labrum can be torn, and it has been the target of an explosion i

orthopedic surgery this past decade. However, these very big
surgeries with sometimes less than stellar results. For example, one stud

showed that only about in 10 patients thought shoulder labrum

surgery was very successf@ther studies have shown that almgsin
10 patients without hip pain had labral tears on MRie interventional

orthopedics approach to labral tears is the fistconfirm that$Z C[ &

causing symptomdf they are a problem, then they can usually be

treated via precisely targeted injections of platelets or stem cells

Ligaments That Support Your Joints: What Yow [§ <V}A D C

Hurting You

Ligaments You Should Know

Shoulder:

AC/CA

IGHL

Front/Back Shoulder
Capsule

Hand/Wrist:
TFCC

Wi Scapholunate
B LCLof cMC

Ankle:
ATF

CF

PTF
Deltoid

Our modern surgically
based orthopedic care
system has evolvedo
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 typeof
O]P u vS Jeepn
surgical candidates.
However, once these

E

ligaments can be tightened or helped via simple injections, the lax
ligaments become a big target for therapy. The reason is sinfpde:
loose ligament is frying a joint, why not tryhelpthe ligament?n fact,

in many ways, fixing the ligaments would the foundation for any

36

\Y


http://www.regenexx.com/2013/11/shoulder-labrum-surgery-recovery/
http://www.regenexx.com/2013/11/shoulder-labrum-surgery-recovery/
http://www.regenexx.com/2013/11/hip-labrum-pain/
http://www.regenexx.com/2013/11/hip-labrum-pain/
https://www.regenexx.com/hip-labrum-stem-cell-procedure/

treatment of the joint, just like fixing the shaky foundation of a eu
would be the first step before trying to renovate the building.

Tothe leftisanoverview of the ligaments in your body you should know.
Obviously, focus on the areas where you have problems.

Shoulder

{ Acromioclavicular/Coracoacromial (AC/CA): These go between the
collarbone and from projectionsf the shoulder blade and stabilize the
top/front of the shoulder. These are the ligaments that get stretthe

Ne % (Eshoulder. 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 léadnore arthritis in the big
shoulder jointaswellasbone spur®n the bottomof the joint.

{ Front/Back Shoulder Capsule: These ligaments are really just
thickenings of the covering of the big shoulder joint that alietightly
bound withthe 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
dislocatedat any timein your life it was these ligaments that were likely
lax. When these ligaments are loose, we see more arthritieeimain
shoulder jointaswellaslabral tears (the labrum is the lip of the shallow
socket).

Elbow

{ Ulnar Collateral Ligament (UCL): This ligament is commonly injured
in throwing athletes, such as pitchers, or in injuries that invbkeding

or torqueing the elbow./S[s« §Z " p § § %side dpivthg Zlbow,

and laxity here will lead to arthritis in the elbow joint and painélling

after activity. The ulnar nerve-*(uv V€ _ean also get irritated
leadingto numbness in the little finger sid# the hand. Therare also
other main elbow ligamentsn the outside of the joint and around the
radius (the bone that allows your hand to turn palm up or down).
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Hand/Wrist

{ Triangular Fibrocartilage Complex (TFCC): This is the most important
ligament C } u [Aever heard of. } v [Etthe long name scareC JuX /3]
really just a cushioning and stabilizing system of ligamiemnts

the outside of the wrist that allows you to use that opposable thumb
that separates primatesho can grasp things frothe lower animalsit
canbe injured by landingon a handor 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 togethdt.is moreon the thumb side,

and when torn can cause cracking and popping in the wrist andlade

§Z 8§ 8Z }lve & <Z](S]vP 8}} upy ZX /S[cojiyR 0O
}v  Z v Stpsiextended.

{ Lateral Collateral Ligament of the Carpometacarpal (LCL of CMC):
This is the outside ligament of the wrist/thumb joint, the one that gets
AZ &[e v Dblackberry Zpu _  Mexting tZpu Xhis
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 spuis. |
also associated with an irritated median nerve (i.e., aka carpal tunnel
syndrome).

{ There are other wrist, thumb, and finger ligaments, but they are too
many to list.

Knee

{ Anterior Cruciate Ligament (ACL): The important front-back
stabilizer in the middle of the knee joint. This ligament terofax but

& E oC P S« v}3] pHe JS8[e v}S Sjuryéo }( "S
V e+ cuEP] o E ul}A o v E %0 u Veadstd v ]3]
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, suclasby a football playeor a doglt takes a long time to heal, and

Jv JUWE A% E]v U Av (3 E |8 MBX%Z XUER>] 0P
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. Géis

cause pain on the inside of the knee.

{ Lateral Collateral Ligament (LCL): Thisadsigamenton the outside
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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 X tZ v ]S[e
lax, it can also cause the outside meniscus to be yamkamd out of

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

{ Posterior Cruciate Ligament (PCL): Thitiesligamenton the

Jvel] }(3Z Iv 8Z 8 % @E A v3e ]85 (E}u ]JvP }A (
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 msens).

This laxity again often goes unnoticed by physicians.

{ Anterior Lateral Ligament (ALLDhis is a newly discovered
ligament that ison the outside-frontof the knee and is often injured
when the ACL is torn or injured. It helps to stabilize the kneetatiom

and is one reason many researchers think that knee ACL replacement
surgeries may be unsuccessful.

Ankle

{ Anterior Talofibular (ATF), Calcaneofibular (CF), and Posterior

Talofibular (PTF): These are ligaments on the outside of the ankle. They
E }uulvoC JVipE AZ v C}p *"SpEvV C}pE vlo
luu}voC SE S Z 0]P u v3eX /( Clu[Andi% E ]v

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 lesions.

Microinstability: A Constant Drag on Joint Health

/8] Ju%}ES vS 8} v}S 8§Z § u}eS ou ( JOHEOZV-S
by you as the joint giving too much in the wrong directidn 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 mightot lead to injury, they can have a big impact
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as thousands of smal
insults addup over long
periods of time. Evenan  gwding
extra millimeterof motion, "%
when repeated 10,000
times, can damage a joint
As a result, often the besi
way to look for these small
amounts of extra motion is
by having a good physice
exam by a physician trainec
to look for these small
amounts of extra motion.
The American _Association
of Orthopaedic Medicines AT
a good placeo find such physicians. This group provides educational
seminars for doctors interesteth treating instability with injection
therapy.

Eroding
meniscus

An Example of the Kind of Ligament Damage 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 by using a big rubber band. Our piece of
stretchy Epy E v Z A euo0o0 3 Ee- AJ3Z]v |5 }E
all the way throughlin a ligament, these woulde examplef partial
tears. Nexup in severity is a complete tear whetlee rubber band is
badly mangled in one area and there are small tears gloatlithe way
through the structure, but the band still holds itself &bger. In a
ligament, this is called a complete nonretracted taaour bandZ <v|[$§
shapped back into two halves. Finally, there is a complete tharethe

two halves snap backa ligaments, this is called a complete retracted
tear.

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 fibers are broken but much
of the ligament remains intaclt can also have a complete tear without

& SE S]}v~v & }( o]PZS }o}& }v sZ DZzZ/U
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snapped back like a rubber band). Finally, it can have a comigate
with retraction where the ligament fails completely and does snap back
like a rubber band. In our clinical experience, a partial tear, gobeten
nonretracted tear, and even a tear with a small amount of retraction
can generally be treated by placing stem cells into the tear uvelgr
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.Tolearn more
about how we treat
torn ligaments, like the
ACL, with stem cells,
click on the video link to
the right.

Why Physical Therapy Sometimes Fails

The past onéo two decade®f supervising
rehab programs for patients has taught
me that while strengthening the muscles
often helps the muscular stabilitgf the
joint, sometimes it fails. Why?The
muscles are controlled by nervedVhile
much of traditional medicine has focused
on big problems in nerves that can be
picked up on static imaging, liIk#R| or on
electrical tests, like an EMG
(electromyogranv 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 testBhis 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 systenet
focused on detecting these smoldering nerve issues.

When a partof a muscle gets shut dowby nerves,it may not be
responsive to strength training. These shut-down muscle areas are
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calledtrigger points An easy way to get rid of these 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 ok

(IMS or intramuscular stimulationis often the answer.In our
experience, this can allow that part of the muscle to work again and
start helping the joint to stabilize.hls concept is discussed further in
the "E pElupe po E_ Z %S &E

I V[ u%Z <]l v}uP @ichal phykical terapy fails, you

must look at whether you have nerve and muscle problems. You

may o] A §Z § C}u Z A v} *%]v o v EA % E} o u
§Z v v}s88Z 3 Clu } v k3 Jv[3 IV}IA

tZzC v[S ~S(E}vSubstitute fera Bad Ligament Stability
System?

If your joint has one or more loose ligament

maybe you can just get stronger by doing Ic

of physical therapy and that will suffice. Afte
ooU v[§ §$Z usubstitute fprethe

loose ligamentsAsdiscussed, there ar@vo

types of stability systems, the fine-tuning

provided by the muscles while the ligamen

prevent serious abnormal joint movement

that can lead to catastrophic joint damagk.

the ligaments are stretched out a little bit, bu

still intact, the muscles may be able tc -

substitute and protect the joint in most situations. However;th‘é

ligaments are stretchedr damagedsothat they allow bigger abnormal

motions in the joint,no amountof 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 aligents that

will lead to accumulated damagsoif ligaments are stretched, S pest

to tighten them (this can often be done without surgergee the

section on regenerative medicindJ v ]( SZ C[E }u%0 S oC

retracted, the only option may be to surgically replace the ligament.
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How Do | Know if | Have a Stability Problem and What Can | Do to
Helplt?

How do you know if you have a Popping/cracking, joint
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 ©
o : v
shifts in the spine or affected &
joint. For example, when S
performing cutting exercises, g
they may feel their knee* P]A t.s?
)
Z

A CIX the neck, patients may
feel that by the afternoon or
A vlvP 8Z C Z A A
Z  An other patients, there
may be no perceptible sense of
instability or popping/crackingn the joint, just joint pain or swelling
after activity. These patients usually have smaller amounts of
microinstability.

Regenexx Simple Muscular Stability Tests

When you get evaluated using the SANS system, these are the quick
and simple physical exam tests that will determine if you have good
poor stability. There are also other things that will be evalualikd,the
status of your spinal stabilizing muscles on MiRtou have pain with

any of these movements, make sure that you pay attention to the rest

of these chapters.

We expect our patientso be participants in their own recovergpwe
want them to take this test on a monthly basis when being treated. If
C } 1 [ERegenexx patient, before your first evaluation, please take the
test, print out the work sheet, and bring it to your first evaluation. If
you were given a physical book, you can find the work sheet in
Appendix A. IfC } u [M@& a patient, you can take the test and use the
work sheet to record where you are at any given tirakck here for a
printer friendly link to the work sheégt
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Caution! These tests may cause injury or exacerbate the conditions of
patients who have a more fragile stability system or who are awvaio
level in their stability. Please do not attempt these if you get injured
easily. If you do decide to perform this assessment, if you get significant
pain during any given test, stop immediately. You are performing these
tests at your own risk.

Getting ReadyFor someof these tests,C } ufeenlan assistant.z} u[ oo
also need a timeor clock/watch with a second hand (theage good
stopwatch programs on most smartphones).

Neckv Upper Cervical
(Scalenes)The first tesis
simple. Just lift your arms
out to your sides and all
the way above your head.
Is this easyor hard? Can

you easily get your arms
Lift arms above head all the way.Then  yp all the way? Now have

have someone hold head firmly and someone stand behind
retest. Fail if it’s easier to lift thearms  you and hold your head
with head hold. very firmly. Your head

*Z}uo mpgeat all as
you perform the same hands-over-head maneuver. Was it easiet to lif
your arms with your head stabilizéy someone?f you foundit hardto
lift your arms over your head without someone stabilizing your head,
then you may have upper cervical instability. This means that the
muscles or ligamentstabilizing your upper neck may not be strong
enough.

If you experience significant pain with this maneuver, stop!

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 scor@ H you feel a
difference and get yourarms over your shouldbt not allthe
wayup,you score d.lfyou Vv[§ P § C}JuE & Eue }A E
height, give yourself @.

44



Neck Deep Neck Flexors: The
secondneck test was developed b
an Australian researchemd is a bit
more challengingLie on a flat and
firm surface, like the floor, and havi
someone time and monitor you.
First, tuck your chin fully and then lif
your head 2-3 inches. Have yol
monitor start the timer. The clock Tuck chin and lift head
stops when you lose any degree ¢ apout 2-3 inches and time.
the chin tuck or your head is unabl f any loss of height or chin
to maintain the same height. Norma tuck occurs, then stop

for men is 38 seconds and for wome  {jming. Normal is 38 sec for
Je 76 ¢ }v X /(. €} ' menand 29 sec for women.
your deep neck flexors are weak ar

you fail this part of the test. These

areimportant muscles that stabilize the front of your net¥hen these
muscles are weak, patients often report headaches.

If you experience significant pain with this maneuver, stop!
Scoring Write down your timed score.

Neckv ExtensorsThethird neck test was developed by a US physical
therapist and tests the endurancef the deep and superficial neck
muscles that hold your head up. You first lie facedown on a talfienor
bed, making sure your chest is stable (yoaywantto have someone
hold you by placing downward pressure on your upper back). You then
hold your head perfectly straight with the face parallel to the floor.

You hold this position and time yourself. You should be able ttogzQ
seconds without your neck and head bending (as showR)ior
extending (as showm D).If you went into position @syou fatigued,
your superficial neck extensors are weak. These help to hold your head
up. If you went into position D, your deep neck extensors are weak, and
the superficial extensors 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 the ddf.you experience significant
pain with this maneuver, stop!

Scoring Write down your timed score.
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Shoulderv Rotator Cuff:The test for the shoulder focuses rotator
cuff muscle endurance. The arm is held out to the side with the thumb
facing down and
pointing toward the
floor. The arm is then
: = moved down toward
the side and back up to
shoulder height. You
perform this movement
With arm out to the side with the thumb in the three planes
down, move the hand completely down and shown (behind the body,
up in the three planes noted. Pass is atleast  at the body, and in front
10 reps slowly (30 up-down movements). of the body). Do this
slowly. If you
experience significant pain with this maneuver, stopou should be
able to do these 10 times in each position (30 reps total). You may be
( S]Pp X /( C}u v[§ P § 828 (& Al3Z}us
strengthen the rotator cuff. These muscles help to stabilize the ball of
the shoulder joint in its socket.
ScoringIf 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

e }&E iX/( Cp Vv[S P Hhisdueag idRiguearo }(
pain you score 4. If you v [do thisat all giveyourself 0.

Corev Abdominals: There
are two stability tests for the
lower back,both pioneered
by a Japanese researcher
The first is a simple sit-up
maneuver where you begin
by lying faceup and bringing
your hips and knees to 80
degree position as shown. Lje on your back with your hips and
Make sure you keep your knees both at 90 degrees and lift your
neck flexed. Set a timer and torso off the ground. Time how long
hold this position. The you can hold this position.
normal time for men are 182
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If you experiencesignificant pain with this maneuver, stogf you have
a lot of pain with this maneuver, you may have a disc pain issue as
flexion places more pressure on the disc.

Scoring Write down your timed score.

Corev Low-Back Extensor3he next test starts with lying facedown on
the floor and placing a firm pillow under your stomach with ybands

at your side. The
pillow should be firm
enoughor doubledup

so that you can
extend your back and
lift your chest off the
floor as shown. You

neck should remam Lie on your stomach on a stiff pillow
flexed. Set a tlm.er and extend your back so that your chest
and_ ] hold this is off the floor and hold. Time how long
position. For men, you can hold this position.

the normal hold is
16 ¢ }v e ~iXA uJvps eeU v (}JE A}u v ]8[e 10 «

If you experience significant pain with this maneuver, stdjpyou have
pain with extension like this, you may have either a facet or lumbar
stenosis problem.

ScoringWrite down your timed score.

Hip/Knee: There is a single
test for hip and knee stability
as both of these are linked.
Here, you stand and then
balanceon one foot (the side

you want to test).You then

perform a single-leg squat
while tryingto keep your body

as straight as possible. If
C } u [aide to balance so that
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C } p [gHEaight 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 mustdur

body over to that side and/or your knee drives inward, you have poor

hip and knee stability and fail the test. If youv[S % E(}EU SZ .
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 thg
same standingn-one-leg  position.
Count to10 while balancingn one leg
and watch your ankle. With your bod
straight (which is again measuring yo
hip stability) and hands to your sides
does the ankle roll or hawe move back
and forth during that 10 seconddfso,
you havean unstable ankle. If not, ang
the ankle remains rock solid for the 1
seconds, you pass this test. If you have
tough time with this, you may have a
ankle stability issue. This can impa
things all the way up to the knee and can

even, in some patients, cause a kneecap issue.

Unstable

@pr

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

What if | failed some of these testsPhis means you have poor stability

in these areas. This could be due to pain shutting down muscles, weak
Upe 0 *U }E JEE]E S Vv EA « 5Z 3 ul 8Zu A |
pain, then you have to find and fix the pdE  }( $Z § % &} o0 uX
weak muscles, they may just need strengthening. Finally, if its irditate
nerves, no amount of getting the muscles stronger will help; you need

to reduce the nerve irritation. These things will all be covered later

the book.

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
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each problem area.

What Other Diagnostic Tests Can Diagnose the Problem andtWha
Therapies Might Help?

Spine Diagnosis:

In the spine, larger amounts of instability can be seen on either low-
back or neck flexion-extension x-rays.
These are tests where the patient looks
. down and up or bends forward and
backward while x-ray films are taken.
Regrettably, too often, the technicians
thattake SZ ¢« (Joue }V[S %opeZ %o
far enough into these positions (flexion
or forward, extension or  backward). If
you undergo one of these tests, make
n sure to push yourself in these motions
(without hurting yourself).The research
shows that such efforts can reduce the false neqgative rates of these
tests (a false negative is a test that fails to show positive even though
the patient has the disease). A newer foaifithis test is calle®igital
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, aou el

Spine Therapies and Exercises

The lowest level of spinal stability training uses ultrasound imaging or
other biofeedback devices to help patients contract theaultifidus
andtransversus muscléesn the low back. The same type of program can
help with neck instability. This program is called deep neck flexor
strengthening (strengthendongus '
colli and longus capitiy and this |
therapy hasresearch to show its™
efficacy in helping headaches.

The next levelof difficulty for
spinal stability is usually where mosa.
programs start. If this level o
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of muscle atrophyr thereare other issues that have to be addressed

(like damagedigaments, irritated nerves, and painful joints). For the

low backthe oldest such program is called dynamic lumbar stability or
DLS.In the neck, once patients have mastered lower-level neck
strengthening exercises like deep neck flexor strengthening, we have
used the BTE multicervical unitwhich helpsus identify cervical
function, physical limitations, and capabilities and allesgo record in

real time cervical spine range of motion (ROM) and isometric strength.

The following linko exercises that help builcbre strength:

Basic Transversus abdominus
Multifidus
Advanced Spinal Stabilization at levels 1 and 2

Spinal Stabilization at levels 3B®&su Standing

Squat

The following linkto exercises that provide low-levetervical
strengthening for severely unstable patients:

Basic Deep neck flexors level 1
Basic Deep-neck flexor level 2
Basic Deep-neck flexor level 3
Basic Deep-neck flexor level 4

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 shoulderACjoint and the ankleFor the shoulder, the x-rays are
taken with and without the patient holding weights. For the ankies t
nerves may be anesthetized with a numbing medicine and then the
ankle turned, and an x-ray taken at maximum moveméiite 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).
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For smaller amounts of microinstability (very common), we use various
tests. Another method for detecting smaller amounts of instability in
the knee is &T1000 arthrometer This is a machine that replicates the
physicakxam for small amounts of laxity in the ACL ligament. There are
also other devices that can test many different joints in a similduidas

We currently use thelelos Stress Device

While diagnostic tests for instability and hypomobility are just
becoming popular, the best way to diagnose these problems lis sti
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 (AABM)good place

to look for doctors experienced in diagnosing smaller amouwits
instability. Many orthopedic surgeons can also diagnose instalility,
realize their focus wilbe on the larger amounts of instability that we
have called surgical instability. Thus, the focus will often be on silirgic
solutions.

Peripheral Joints Therapies and Exercises

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

X Rotator cuff exercises

X Shoulder stabilization exercises

X Shoulder strengthening exercises

Knee: Knee stability exerciseare also commonly taught in many
physical therapy programsihe 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.

X Knee stability exercises

Ankle: Rocker boardsBAPS boardsndother unstable platformgan
be used by therapists to help the leg muscles provide more efficient
stability in the ankle.

X Ankle stability exercises
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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.
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Chapter 3: Articulation

STABILITY ARTICULATION

The ability of a joint to tightly move The health of the joints. Shock-absorbing
as it was designed without extra tissues like cartilage; spacer tissue such

motions that might hurt the joint. as meniscus; or stabilizing tissues such as
SA N S labrum can be damaged.

TREATMENT

APPROACH

www.regenexx.com
NEUROMUSCULAR SYMMETRY
The nerves drive the muscles. Nerves that The left/right and front/back balance of
are irritated or compressed cause pain and the body. When the body is asymmetrical,
may be less able to promote muscles certain parts get injured or wear out faster.

to properly fire.

The universe as we know it is a joint product of the observer and the
observedX _

Pierre Teilhardle Chardin
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Articulation

Articulation means jointThis could be any joint, like peripheral joints
(knee, shoulder, hip, ankle, elbovl E ]« Uor gheYjeints between
two spine bones (the disc and facet jointéyhile peripheral joints are
generally different from a spine disc, they share more in common than
not. Both spinal and peripheral joints allow motion add soin a
controlled mannerA joint has certain standard components.

CushioningIn the peripheral joints, the cushion is usually daetilage
or meniscus In the spine, the middlef the disc, called th@ucleus
pulposus serves as the cushion. Both of these are not inanimate pieces
of rubber, but living tissues with cells and structure. Once these
components die off, these joints lose their ability poovide shock

absorption

Stability. This is provided by thieint capsule (tough outer covering of
the joint) or
the ligaments  ligaments
that help hold ™

L oint Capsule
the joint
together. In \
the disg this is
provided by §1§
the tough
outer covering
and
surrounding
ligaments. In Peripheral Joint
addition,
many joints

have another element calledlabrumto hold a ball in a socket. These
are found in the shoulder and hip.

Annulus
Fibrosis

Ligaments

N

Ligament

Spine Joint

Joint Stability

Notice that while our entire medical care system in orthopesiiogery
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
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focused on the musculoskeletal systeng were concerned abouhe
urinary system, but instead of considering tkieney, ureter, bladder,
andurethra, all we focused on was the bladder? This is too often what
we do today; we focus oithe joint and exclude the resof the
musculoskeletal system.

Arthritis in a joint means that the parts and pieces, like cayél
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.
Howeverdothese images paint an accurate picture of why you hurt?

Imaging Insanity, or the Very Poor Correlations Between Structure
and Function

Every patient | have ever met wants lstiR|, which is a fancy picture of

§8Z *}(8 8]eep o §Z §[+ E 3§ C %}A E(po u Pv
practice uses MRIs to help define pathology, what if | told Y if

you placed a bet that | could tell from your MRI what was causing your

% JvU / }po PJA C}p }voC iWi } « ~AilfiieM > &
pervasive musculoskeletal MRI findiafthe late 20th century, knee
meniscus§ Ee*X /( C}pE } S}E « uvle pe 8§ €& }
sure thing that the meniscus tear is causing your pain, rigétthg A

study published in thé&lew England Journaf Medicineshowed that

about 60%of patients without a history of active knee pain have
meniscus tears on MRIThis 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 @in th

MRI. This study calls into question the reasoning behind hundreds of
thousands of knee surgeries performed over the past two decades.
Since many meniscus tearsE Vikgdy pe]vP SZ % S]whg[e %o ]
are we operating on them?

How about the findings on hip MRIsurely these must accurately
show the cause of my pain? Not so much. In ¢t study showethat
many of the findings that surgeons rely upon to make the diagnosis of
hip impingement (aka FAr cam impingementgare found in normal
patients without hip pain! In additiomnother study showthat the bone
spurs surgeons often remov® reduce impingement are actually
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protecting the joint from more arthritisSowhy arewe removing these
bone spurs? Why are we performing hip arthroscopy often based on a
cursory exam and a hip MRI?

Other studies that have trietb link abnormal MRI& pain have also
been equally disappointing. For example, several low-back studies have
shown that patients with severe problenas MRIare often pain free,
while other patients with severe pain often have limited structural
changes on MRI of the spin@®nce we find problems on MRI, our
traditional medical care system often likesoperateonthat joint. > S|
look a bit moreat whether S Z &[good or bad idea.

Which Joint Is Causing the Pain?

Once a joint, tendon, or ligament is seen on MRI to have problems, we
*3]Joo }Vv[3 IV}IA J( 18[¢ pe]vP 3Z %&ZvX]vF oE |
15[« <C 8}« AZ] Z }v 0]l oC ]Jo pe]vP 8Z %o ]
lend themselves to an exam.

Take, for example, the hip and the sacroiliac (SI) joint. Both can refe
% v 8} 8Z Z]%!|P & }hard@ geKydu fingars@e@r the hip
jointas ] $ peried in inchesf muscle Asadoctor, you can feel the back

of the Sl joint, but most of it is buned inside the pelvis. Hmyou
know which one is

Sacroiliac

causing what the  joints Is the “hip”
patient reports as . .
. ain comin
NZ]%pain? The P £
from here or
only wayto know here?

for sure is to
N 0} bneor the
other (inject !
numbing medicine

to kill the pain from

one). Since the accuracy of the injection is |mportant (meaning if the
doctor injects the numbing medicine into the muscles instead of the
joint, C} u [n@closer to solving the mystery), fluoroscopyafrgme X-

ray imaging) or ultrasound are used to place the medication. There are
uvg }8Z & i}]vde AZ & 15[+ ]((] po&%}vs oo
Pv & S}E_ ~SZ i}]vs He]VP SZ % JveX KSZ G
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facet joints in the spine, the small joints of the foot and anklel dre

multiple joints of the wrist.

Regrettably,A [A +« v 3ZE}uPZ 8Z C E+* % 3] v3s AZ
they need a hip replacement based on a bad hip X-ray. We tloak bl

the hip, only to have the patient report minimal pain reliéfe then

block the Sl joint, and the patient gets complete relief of pain tiso,

moral of this story is, before considering major surgical procedures, be
absolutely sure you know which joint is causihg pain! Replacing a
hipthat } ev[BUES Jev[S P}]vAn&h!Z 0% C}pu

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 &meerican Academy of
Orthopaedic Surgeons has warned their members not to use it
Therefore, you neetb ask which numbing medicine will be uséd. ]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 anind 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 Marcaist) has
some negative effect.

Are There Joints in Your Spine?

Your spine has little joints abottie sizeof a finger joint called facets.
There are twaat each spinal level (onan each side), which translates

to 14facet 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
}v.  }v C}p  Vv[S SUEV CluE Z E¥ofqist 101
style (the cervical facets stop you at about 90 degrees of rotation).

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

% Jv. v AE | Z A} X &}E /£ u%o U AzZ v 3Z
frequently shutdown the local stabilizer muscles, causing instabiiiy
morewearands @E $§ $Z § o AlsoXoodZzat@feHing paio
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various areas. Look at é¢h

facet pain referral map, to
the right, that shows where

the various neck joints can
project their pain. For

example, if you have pain in
a C2tC3cervical facet (near
the top of your neck), it will

cause headaches. Or a €6
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.

Because these joints are
buried deep in the spine,
unlike a painful finger joint,
they canbe difficult for the doctorto feel. Asa result, finding out which
one is hurting and in need of regenerative therapies to help thefphi
joint can oftentimes be difficult through an exam. 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 a tipttheatsup.
Basedon the published research, this cée an effective wayto help

pain for more than a year in the neck and about 6-9 months in the low
back. However§Z « v EA « E 3$Z E (}E €& -<}vU
nerve should only be done whes8 Z &d other good option for
treatment for the patient.t [A had success in treating many patients
Al8Z %0 3 0§ }E <35 u 00 Jvi S]}vZ]VSVvEZ -
impact the facet joint nerves. In addition,time low back, these nerves

also supplythe multifidus muscleso burning the nerve can leatb
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atrophy of this stabilizing muscle and muscle-related instability in the
spine.

Joints in the Upper Back: Where the Ribs Attach to the Spine

In many patients that fall or get hit in a car crash, we see papetific
spots of their upper back or chest. Oftentimes the ribs as a cause get
completely overlooked, other than a vague diagnosis of
costochondritis (inflammation of the ribs) and a script for anti-
inflammatories. Is there more to this prolore

The ribs attach to the spine

at two joints each in the

back and onen the front.

These ribs move when yot

take a deep breath by
expanding out like a bucke
handle being lifted. They-m.
move from these pivot
points in the back and the
front. At these spots, strong
ligaments connect the ribs

to the spine and the
breastbone (sternum). The
most frequent type of injury :
we see is when the meta Intesarticiar igament Tnieeetebrl fbrocatilage
stiffeners in the backf 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 attachitee

can get injured by the air bag or the chest wall hitting something,
causing similar pain areas. Another common caafdeont rib pain is
open heart surgery, where the rib joints get injured once the chest

N E | Xusually treat these issues by tightening these ligaments
with prolotherapy spiked with platelet growth factors.
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Cutting Out Pieces: Helpful Debridement or a Slippery Slope to More
Rapid Arthritis?

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
Viewing schedules surgery. A common
scope %0 E } HE e S} Z 0%o
il M %o i}Jvsu o]l SZ v
shoulder, or ankle, is called
arthroscopic debridement
The concept is that the
surgeon will cutout loose pieces of cartilage, meniscus, or other
tissues. While this may make some seasiace valuethe tissuesA [ E
removingin debridement are made up of live cells often critical for the
overall health of the jointTwo large studies have shown that this
surgery in the knee produces no better results than a fake placebo
surgery or physical therapWhy? t [ Gremoving structure from the
joint. > StpkeanexampleSayyou owned a house where one day one
of the walls started to crack and fall apart (like the meniscus seen
MRI), but the house is still structurally souiYeucan repaithe wallor
removethe wall. Since you } v [Bave the technology to repair the wall
(which is what happenis manyof §} Cjpmt surgeriesr words like
NE % |]E_ Emisn8mem and they often meareutout_ U Clp
decide to remove it. You may get some temporary benefit from
removingthe wallasit wasan eyesore, and perhaps removing it makes
the house flow better. Howevers]v 15[+ -beafing wall (helping
to hold up the second story), things in the long run get worse. The floor
on the second story starts to sag, and other walls begin to crack under
loads$3Z C A €& v[§ <]Pv BéfpreZzoyv® X [§[¢ o E
removing the wall was a bad idea. This is exactly what happens
manyof S} Crhedernjoint surgeries. In the knee, we remove chunks
of supporting meniscus with each surgedespite the fact that
research has shown that doing so means that arthritis will likely
develop much more quickly

Arthroscopic
instrument S
7

How about surgery foa meniscus tear? Surely this must help as this is

60


http://en.wikipedia.org/wiki/Knee_arthroscopy
http://:%20https:/www.nytimes.com/2016/08/04/upshot/the-right-to-know-that-an-operation-is-next-to-useless.html
http://:%20https:/www.nytimes.com/2016/08/04/upshot/the-right-to-know-that-an-operation-is-next-to-useless.html
http://:%20https:/www.nytimes.com/2016/08/04/upshot/the-right-to-know-that-an-operation-is-next-to-useless.html
https://www.regenexx.com/knee-meniscus-surgery-causes-arthritis/
https://www.regenexx.com/knee-meniscus-surgery-causes-arthritis/
https://www.regenexx.com/knee-meniscus-surgery-causes-arthritis/

one of the most common surgeries performed in the UthiBtates today.
Not so much. In fact, two recent studies question wiggttinis procedure
helps more thara placebo surgenin one studythe surgery to remove

a small partof the torn meniscus (often describég surgeonsssurgery

to ~ (] #Be meniscus tear) was no better than physical tpgrdn
another recent studythe meniscus surgery was found to be no better
than a fake surgery.You would think thatwe have a large bodpf
scientific evidence that other common orthopedic surgeries are
effective. We }v[$X /v ( 8U A }v[§ Z A Z]PZ o A
evidence that hip arthroscopy, rotator cuff repair, or Itwaek surgery

is effective. Same with surgeries on the ankle, elbow, hand, and neck.

Is there a better way? Rather than cutting out tissue, our practias

the first in the United States to pioneer a new approach starting in
2005. We P v pe]vP 8Z % 3] v3[e }Av <3 u o0 Jv
heal damaged tissues rather than surgically remowimg tissues.

d Z EeVien anice little video that helps to explain why we thiinis
approach is better. Click on the image below to play that video.

UnderstandingtZz } C[* Z % ]EuCeld/ "S u

Remember that house in your neighborhood that was inhabited by an
older personwho }po \kegpup with the maintenance?t [ all
accept at face value that a house left unattended for years will wexath
and begin to slowly degrade and fall apart. Our joints and baoalies
the same. Aquick run around the block, a workout in the gym, or just
daily use will cause microdamage any numberof tissues. Left
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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 years? The
figure to the left tells

the story of the
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 mechanism that fixes the damage. When these two systems
are equally matched (our repair 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 callecadult

stem cells As an example,
consider an adult stem cell
type called amesenchymal stem cell (MSQhese 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 subcontractor cell types that are needed for the repair
job or even firing
(deactivating) cells that
may be causing trouble.
They can also
N 1 E v Sturs into)~
the final cell typeneeded

Older or Unhealthy Joint: Wear and tear exceeds repair abilities. for the repair_ For
example, if the cells are repairing the cartilage of your knee, they can

1(( E v8] 8 ]vs8} §Z -« E3]o P oo*X tZ v A [a
may be a lot of abuse on the body, in general, the amount of repair
capability (adult stem cell numbers and function) generally far exceeds
the amount of damage we can inflichs we age, we have fewer of

Young or Older and Healthy Joint: Repair abilities far exceed wear and tear.
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these stem cells _aroundEven when A [ C}uv Par@lcany
become injured sothatit} sv[3 00}A 3Z & % ]Eu v Jv §Z
0}} (0}AU }E 3Z E ip-s EaffefBa prdpePrEpairpos 3}
& §Z]+ %}]vEU §Z ulpvd }( u P <% EZe §) &£
to repair.

What if we could turn that equation around? What if, despite being
older or even younger withn area that has too much damage for the
local repair cells to handle, we could amplify repair in the area? s yo
might have guessed, this is a basic tenant of Orthopedics 2.0. The

} S}E([e i} Je S} JvE « SZ o0} 0 E % |E & -
tissues so that it exceeds the existing damage or wear and tear on the
area. This also includes the other side of the adime doctor should
avoid prescribing or injecting medication that will harm or slous th
repair process. In addition, the]v o0 % &S }( SZ } S}&E[* i} ]
the local damage on the area. How is this done?

Improving the Repair Response

We can divide increasing the repair response into approaches with
three levels of sophistication.

x Level I: Microinjury
x Level 2: Improving the Healing Environment Level 3: Stem Cells

Level 1: Microinjury

Ever since ancient times, creating a small infarprompt healing has
been seen as a good idea. For horses, this
A + o @in fifing XThe 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 woundby ~ &} uP Zypthe
tissues. Physicians still use this concept
today for tendons, ligaments, and joint
capsules. For example, in aghoulder
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capsulorrhaphya 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). Doctdi s
score ligaments with scalpels and beat up tendons with a needle
(percutaneous tenotomly all to prompt a healing response. Another
example ignicrofracture surgerywhich 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. Firibiy,
procedure knownas prolotherapyis in this same categoryn 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® %o, %aod i something fail® heal completely the
first time, we can create more bites at that apple simply by cayain
small injury to the area.

The big advantage to microinjury techniques is that sthebasic
procedures are simple and often inexpensive. The downside is that
AZ]o u vC 8Ju e+ 38Z C AYEI A ooU *}u 8]Ju » §Z C
"Iu%Z _ S} % @E} B SZ E]PZS SC% }( Z o]vP
addition, they also tend to do better when fibrous tissue repair is

AZ &[e v X dZ]* u ve 3Z C Vv Z o0 O]P u vse
much the same composition as the original tissue, but for things like
cartilage, they produce inferior-quality tissue. For example, for

ul] E}(E SpE U ]3] v A oo Ivipher quaty C &«

fibrocartilage is predominantly produced rather than true hyalin
cartilage.

The Original Level | Regenerative Injection Techniquel®herapy

Prolotherapy isan injection method where chemicalse injectedto

cause a small inflammatory healing reactitmthe 1940s, this was a
mainstream orthopedic procedure used to treat lax ligaments and
spinal pain. Heck, it even had its own pharmaceutical (Sanusol).
However, in the next half of the twentieth century, prolotherapy fell

out of favor. Why? Some say it was linked to the bad outcome of a
*JvPo ]Jvi 8]}v %0 Az & 18 <Z}po v[$§ ]v
However, others placdo E}0}SZ E % C[e u]e }v §Z ( §
sustainable medical business model. It was simply replaced by big
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surgical procedures that were far sexier and had better reimbursement
through a new concept at the timeemployer- sponsored medical
insurance. While we may never know what happened, over the past
$A} eU /[A ¢ v §Z]e e Ju%o VvV ]Jv A% ve]A
patients who otherwise would not have been helped[A %oy 0]*Z

}v. % E1}0}SZ E % CJl- ]o]1SC Sllighie@ssimplp }}e o
through injection, and others have

published on the same observation in le

knee”qaments PRINCIPLES OF

PROLOTHERAP

If you have a loose ligament, prolotherag
may be a good option. However, like an|
regenerative injection technique, accura
of placement matters. As a resull
prolotherapy should almost alwaybe
performed under imaging guidance
especially when deep specific structure
are being treatedl wrote an article on
this topic a few years back that explair
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, ormnabolic You may i
have heard this term S48 ¥
associated  with  body - .
builders who use steroids| g ;i
This is not the same use heré#
although body buildersy
N plo _ upe o U -} W
they use anabolic steroid
(literally, "8 E}] -
pjo X , E SZ §
making an area pro-repair, 0
better able to heal.

Creating an anabolic healing environment is not a r@mcept in
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medicine and surgery. For centuries, physiciangHawown that some
people have better innate abilities to heal, whii¢hers have fewer
healing capabilities. The acronyP (piss-poor protoplasmwps used
in my medical school trainintg mean a patient whajueto diseaseor
extreme old age, was unable to heal after surgerilg/surgeons have
always known that some patients could have a compsed abilityto
heal, not much attention has been paid in how to maketine and
otherwise healthy patients heal better. Doctors kaalways understood
the basics, like good nutrition, young age, higkelewf fitness, and good
blood supply. Abouf0 years ago, that started to change in the dental
community. Some dentists began experimenting with sample
concoction calledPRP _(platelet-rich plasmde dentists used this stuff
made from8Z ]@E %o 3] vSe[ }Avdenthhimglan® hesdo

PRP is a simple example of how we can improve thengsativironment.
Your blood has platelets that contain growth factdngit helpto ramp
up healing. To understand how these platelets waakpaper cut will
illustrate the basic points. When we cut ourselwes,bleed into the cut.
The blood coagulates because of cell fragments tiwatih our blood
called platelets. The job of the platelety e v Efop there. They go on to
release certain growth factors that stimulate localls to heathe cut.

Growth factorsare like espresso shots fof
cells. A cell works at a certain pace to do
job. If we add growth factors (like those i?'
PRP),] S [ike buying albf the cells tryingo
repairthe area a bunclof Starbucks gift cards
The cells react to the growth factors lik
people react to triple espresso shots: the
work harder and faster. So, if we use ¢
example of a construction site where we ha\
afew bricklayers building a new wall, and w
add growth factors (espresso shots), ol
bricklayers will build our wall faster.

As you might have guessed, Orthopedics 2.0 uses these same concepts
to promote healing. The most basic leveprocedure 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
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§Z Z o]vP %0 3 0 8§+ Z A v }v VE3E g+ X /vi
}Av  0}} v }(8 v Ju%o0]eZ $Z =« u
platelets.

Regenexx Uses a Flexible Lab Platform

In this se]}vU C}u[oo « <}u u IJvP §Z]JvPe A v
to help healing. Most physicians use small bedside machines to create
some of these things,v }SZ &+ V][S$§ E S }uke] }(
advantage of these small bedside machines is that they are easy to use
as all you need to know is where to place the sample and where the
AKv_ n88}v ]e 0o} 8 X dzZ Je A vs Psijefisz § 32
all_devices that only create one thing. Hence, we have long since gone
to what we call dlexible lab platformThis means that we use validated
protocols in an in-office lab. This is more expansive and moreuiffi

for the doctor, but the advantage to the patient is fantastic. Meaning,

we can create more things with more customization for the pdti€or

more information, click on the video below:

https://youtu.be/jJAVUSErkgA

Not All PRP Is Created Equal

Oneof our focus areas since 2005 has been figuring out twwse

various forms of PRP to get stem cells to grow better. This extensive
experience hasledustpyv E+S v S§Z § SZ E & ]J(( &
of PRPand that some of them seem to work better for kicking stem

cells into high gear. How can you tell the difference? Look atale c

of the PRP. Based ohpu GE 0 S U E WZW } «ass A}
amber PRP to promote stem cealttivity. Most automatic bedside
centrifuges usedy doctors today produce this red, bloody PRP.

tZC ]+ E WZIW % E} o uM /S[s E] Z Jv (& v
it comes to energizing stem cells toward repairing more tissue, our lab
E% EJu vie «Z}A §Z 8§ E WZW } ov[§ Z A §Z
kick as PRP without red and white cells (amber PRP). Based on these
experiments,we have created whatve call a ™« u %co@Eentrated
%0 S 0S_ %E} HPE ~" We S} u A£Ju ooC *SjJupo
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-
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SCP stands for “Super .M'sa
that'ssimilarto

(
low in red blood cells (RBCs) and white blood cells
(WBCs) . Assuch it's tailored to maximize the activity of
your local i sand
'WBCs. . It can also be concentrated many times more

CFUs/well
“

physicians use.

What is SCP?

| Youwant PRP to make your = What does PRP do? PRP is a 1
( stem cells as strong as mine! concentrated platelet mix
S 9 =" that releases growth factors - scp Bloody FRP
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to allow the local stem cells to
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The other big difference with SCP is that since we create it by hand in our
Flexible Lab Platform for every patient in a lab rather than mass
manufacturing it in an automated push-button centrifuge, we have much
more control over the composition of the final preparation. In particular,
while most bedside centrifuges can only concentrate to about 5-7 times more
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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 activotain |
stem cells with higher concentrations of platelgtsr this lab data, click here

In our clinic, we also use next-generation level Il tools beyond PRP.
These include platelet lysate (PL). In the case of PL, our advankted cel
biology lab makes PRP from th® S] wpe 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 angn immediate-release pill. PRP has
whole platelets thatelease their growth factors over time. PL has all

of the growth factors immediately available. Basedour experience,

there are specific reasons to use one or the other. For example, in our
clinical experience, PL is excellent to use around nerves.

We can also produce newer types of platelet lysate (fourth generation)
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 factdos be
released. As a result, we developed a proprietary tgpeiple lysate
that gets albf the available growth factors out of the platelets.

CanWe E § WZW dzZ S[s SGarfiage® D |I]vP

Control

Chendrogenic PRP
Research Project

«@m Chondrogenic PRP

Since PRP is often used in joints, and one of the major regenerative
medicine concerns there is healing cartilage, is PRP good aagartil
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repair? Onefthe growth factors in PRP is TGF-beta, which is very good
at helping cartilage grow. However, PRP also contains a soup ohgrowt
factors, some of which magr may not promote cartilage repair. As a
result, we have beemesearching this issue for someng and have
created novel platelet mixes that are better at helping stem cells make
cartilagein lab experiments (see illustration above that shows that our
chondrogenic PRP produces more cartilage components than a control
in the labv the green is cartilage being made).

How about SCP®/e_have tested our SCP in the lab for its ability to
promote stem cells to produce cartilaged found it to be very capable
of this feat (see fluorescent microscopy image ahove

Regenokine or Orthokine

In Europe, there has beenablood» S& Su vS o0 ~"KESZ
for many years. Inthe U.B. §Z]e Z -« v.E &V e NZ P
It involves taking blood from the patient and then prompting thleite

blood cells to produce a natural anti-inflammatory chemical called
interleukin receptor protein antagonist (IRAP). The idea is that thi
natural substance will reduce arthritis symptoms. In fact, you may have
heard Kobe Bryant went to Europe to get this injected.

How good is Orthokine3tudies done by the company have shown
that it barely beatsa placebo for treating knee arthritis symptoms. In

fact, a PRP injection would be better based on comparing the data.
tZ]Jo A  }v[S pe 3Z]e % E} p SU }ucBn(oxd4plo o
natural anti-inflammatory cocktail that may help some patients who
have more inflammation associated with their arthritis.

A2M: Alpha-2-Macroglobulin

One of the more interesting developments of the past several years has
been the discovery oén_anti-breakdown molecule called alpha-2-
macroglobulin (A2M In animals, this seems to block or use up the
inflammatory chemicals in a joint that can lead to arthritic joint
destruction. While this has never been documented to slow the
progression of arthritis in humans, this type of therapy may show
promise.

Given our flexible lab platform can create an A2M-enriched seram fr
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it perform well is in patients who have more inflammation with their
arthritis. We have also begun to offer it to patients who want to try to
stave off the progression of joint destruction. Will this work? Qinhe

will tell.

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

While level | therapy is about causing a little injury to prompt imegl
and level Il about getting the local cells to work harder or contgpllin
inflammation level 11l is about adding more workers to the area. Staying
with our construction-site metaphor, a general contractor (GC) és th
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 " [«of your body arestem cells
So, levelll advanced techniques us¢

concentrat(_—:'d or cultured stem cells t & @ &
help repair tissues. There are
number of different typesof stem & = @

cells. t [A all heardof embryonic

stem cells that are taken from ol
growing embryo. While these cells are very potent stem cells, they
alsohave the nasty habit of forming tumarSobetter understand why

8Z 8§ Z %% veU /[[A & § rigdlERtodWatch. 3} $Z

Cells can also be taken

STEM CELL RISK from umbilical cord or
adult stem cells
. However, while some of
% l l these cell types might be
© appropriate as last-ditch
ij” YO-UR-SOEEOIEEMBRYONIC IPS sz(}gzé' §} « A <}u }v
O  aur  EsE'sSTEM life, their risk of

STEMCELLS  CELLS CELIS transmitting genetic
disease makes them too
risky fororthopedic applicationsAs an example, in one study, an older
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rat bred to have osteoporosis donated stem cells to a young rat without

the diseaseThe young rat acquired osteoporosis in the bargaBihce

A HEE vSo0C }V[S %o}ee o« §Z § Zv}o}PC S8} -
inheritable diseases, the risk of using someoree $tem cells is too

high for now (in my opinion). Please also note that, as discussed earlier,
commercially available amniotic or umbilical cord products that
providers tell you have millions of live and viable stem cells are dead
tissue products. More on this in a bit.

Finally, the newest stem cell typase called induced pluripotent stem
cells (iPS or iPSCs) or stimulus-triggered acquired pluripotency (STAP).
While all of this sounds very daunting, the basic concept is that these

E &S]J(]] o *Su o000 3Z 38 }Vv[S AE]*S Jv v Sul
cells. These are created by heavy-handed genetic manipulation of the
normal cells from STAEck here to watch the video

Fat vs. Bone Marrow Stem Cells

Anyone perusing the Internet can see that there are two stem cell types
from the same patient (aka autologous) that seem ubiquitoutsaral

bone marrow stem cells. When we began using stem cells in 2005, we
investigated whichof thesewe should useAt the time, there was
mounting evidence that bone marrow stem cells had real utility in
orthopedic applications and very little data published showtimat fat

stem cells were very helpful.

Before 0A]JvP ]Jv3} §Z § G « E Zive mosteor@noh] A §7Z
procedures being offered in autologous stem cells for orthopedic
injuries (illustration on next page

As you can see on the next page, there are two different bone marrow
procedures (same-day and advanced) and three different fat
procedures (two same-day and one advanced). The same-day bone
marrow procedure is equivalent to the Regenexx-SD procedure, and
the advanced bone marrow procedure is Regenexwi@re cells are

LiThe Regenexgcultured stem cell procedure is only offered througtiépendently owned and operated
medical services providers operating exclusively outtigeUnited States. These service providers are not
part of or affiliated with the Centeno-Schultz Clinicaoy US Regenexx Network provider. The RegeDexx-
procedure is not approvedy the FDA fousein the United States.
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adipose fat graft. We have developed our version of this procedure that
includes microfragmented fat, which maximizes the number of stem
cells, but so that the procedure remains compliant with FDA
E Ppo SJveX /v ]@njothdy fat-Based [procedure where
the cells are digested away from the tissue that holds therplace.
This is calledtromal vascular fractiofSVF), and, regrettably, this is
not currently legal for clinical use in the Ursfact, the FDA has cracked
down on_several clinicausing this procedure with intravenous
injections to try to cure a multitude of diseases. Finally, just likben

Your Own Stem Cells (Autologous)

Bone Marrow Aspirate Adipose (Fatty Tissue)
Isolated from the liquid part of the

Cells taken from fatty tissue.
bone marrow.

D

Three Different Types of Fat Stem
Cell Processes

Advanced

o~ %
(Je(enen C o
-~ . Non-adherent Cells (@genexxﬂ/r Non-adherent Cells
2 — XN V-
P i | N |
g o T X o
B MSCs adhere to the plastic MSCs adhere to the plastic
8 Pt swod cu
BonehMarrlow S Adipose
Mesenchymal Stem
Bone Marrow Simple Adipose Stromal Mesenchyjwwal
| I Cell Culture Graft Stem Cell Culture
Nucleated Ce The stem cells themselves ara Vascular The stem cells are
Isolation are isolated and cultured bt se’?la’a‘:" Fraction (SVF)  isolated and cultured to
The stem cell fraction to greater numbers over a i "?:‘ \ : 3: af:t 3 The fatis separated  greater numbers over a
of bone marrow is. few.weelis. This produces quid ary h e fatis and then chemically  few weeks. This produces
isolated via a a’“pure P°p“'af‘°f‘ of injected (however digested to release a “pure” population of
centrifuge and re- stem cells which is '(he stem t_ells are the stem cell stem cells which is different
injected the same day. different than the mix of still trapped in the fat fraction, which i than the mix of cells
cells produced by same and are not then concentrated. produced by same day
day procedures. concentrated). procedures.
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Tissue Drug Tissue Drug Drug
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bone marrow procedures, you can cultuhe cellso get moresothere
is an adipose advanced procedure.

Ay VYA 8Z &

to which is better researched for orthopedic ugbone marrow or fat?
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Every year | search the US Library of Medicine for publications on the
use of different cell types to treat orthopedic conditiond.Z]s C
version still shows about an eight to one edge for research showing
that bone marrow works versus fat.

E[-

How about acomparison of how the cells are harvested? Bone marrow
stem cells are taken from the patient using a bone marrow aspiration.

This is where a small hole is poked through the bonih wispecial
needle. Fat stem cells atearvested during liposuction where fat is

collected through a cannula. As you can see from the graph taght

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

@ Regenexx®

What is the risk of harvesting bone marrow
aspirate vs. fat for stem cells?

s .
g ) 2
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© A
= ‘ §
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0.07%
“ M 1.5%

UK Registry-includes both BMA and
Trephine Biospies:
Haematologica. 2006
Sep;91(9):1293

-15 adverse events in 20,323
procedures

Ultrasound Assisted Lipo
Aesthetic Plast Surg. 2009
Mar;33(2):213-8. Epub 2008 Dec
18

-9 complications in 609
procedures
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In summary, there is still much more data supporting the uskeooie
marrow to treat orthopedic diseases. Might that change with tinte?
may,but for now, A [ o owikh}what the data says is likely 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: theesenchymal 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 respoaseavell
as turn into cartilage, bone, tendon, muscle, and ligament make them
ideal. Other cells, such agry small embryonic-liker embryonic-like
stem cell{VSELer ELSCsyre also promising for orthopedic use, but
not enough research has been done getthese adult stem cell types
with regardto safetyto make them practical for everyday use. In
13]}vU ¢}u % E}u]v vd E « E Z E- theys A v
exist. Also realize that there arbkely hundreds of classes and
subclasses of adult stem ceifgt will eventuallybe used for therapy.
Many of these may even be combined with mixtures of other non-stem
cells or tissue-engineered scaffoldsbetter promote healing.

Does Where and How You Get Your Bone Marrow Matter?

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 on& } p [#eard about, whileve perform a bone
marrow aspiration [BMA]). A BMA is a simple procedure where the are
is thoroughly numbed, and then a needle is gently workedulgh the
boneto pull out what looks like thick blood. Is this really pai@fin
2007, we polled our patients and found out that about 9 in 10 thought
it was no big deal

Second, where you takbe marrow can make a big difference in the
number of cells you get. For example, recently some doctors who
& v[$S }u(}dsidg more advanced guidance techniques have
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begun taking it from below the knee rather than from the back of the
hip. RegrettablySZ]e Iv ]S } ev[S % E} U ceuvGg o
site; hence, we use the hip procedure that yields more stem cells.

Third, how you take bone marrow igritical. For example, many
doctorsshortcut this procedure becausés [ ¢ ] & (}& S$Z uU |
robs the sample of stem cell content. The problem? Taking small
amounts of bone marrow aspirate from many sites will yield many
more stem cells. Taking more marrow from a single site reduces stem

00 V He ¢« UJE %o E]%Z E o o}} }vsS u]v §
contain stem cells). This is because the bone marrow space
communicates freely with the vascular system. How many doctors
perform a bone marrow aspiration procedure correctly? In my
experience, 310% of those performing this procedure use the more
time-intensive approach.

ECM Extracellular Matrix

Sometimes, when we think the tissue we are injecting intonge

beat-up or torn or has a gap, we will inject an extracellular matrix
(ECM). This is a noncellular tissue that can both prompt healing itself
and act as a scaffold for cells. A good example of this is using amniotic
membrane. While certain clinics trying to scam patients will cthish

§Z]e 8]eenw Z +» 0]J]A 3 u o00°U ]38[¢ 3u 0l&C Vv}v,
with real stem cells (or PRP) to help promote healing in spetificat
scenarios.

Other ECM products we may use include DBM (demineralized bone) or
animal-derived basement membrane. The first tissue type is bone that

has had the cells removed and has been turned into a gel, paste, or

% }A EX /5[« }*8 }Jv p 8]A ~u v]vP ]38 P]JA « o0
become bone) and acts as a place where cells can grow. We will
generally use this when there is a gap in bone like a nonhealing
fracture. The second product is one that has been shown to be helpful

in muscle repair.

Different Orthopedic Stem Cell Procedures

As discussed above, there are two different bone maristem cell
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proceduresvone is same day and the other is culturedZ S [the
difference? The same-day procedure is what it soukdsThe stem cells
are isolated and used the same day. The cultured phae@growsthe
stemcells to bigger numbers ovarfew weeks.

Almost all same-day procedures being used today are with bone
marrow processed in automatic bedside machines that renmve
fraction of the bone marrow that is rich in stem cellhe buffy coat. The
issue with these machines is that they oftenv [l& very exactso they

also isolate a loof junk cells withthe stem cellsAs a result,we only
perform this processf extractinghe stem cells by hand using our flexible
lab platform so it can be accomplished with more precisi

The buffy coat has both the MSCs, discussed abasewell as
hematopoietic stem cells (HSCs). WHikeMSCs are good for helpitm
repair orthopedic tissues, in our clinical experience, the HSCs are good
at bringing in new blood supply. This can be very important §sugs

like the meniscus or rotator cuff where poor blood supply may be a
cause for delayed healing. Other research has shown that they may
serve a key role in muscle repair. Both of these cell types make up the
Regenexx-SD procedure, which is often used to treat less-severe
arthritis; meniscus tears; labral tears; and tendon/muscle 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

e v (E 38]}v]vsdz }v u EE}A §Z 5[+ A EC E
currently being discardely everyone else. This layer has many more
stem cells per unit volume than the buffy coat, and our lab research
*Z}Ae 37 § 8Z C[E (8 PE}A]JvP v A EC u-
%o WE %o} *X <+ (E epo Stte AurhBero] stefE cellsve can

pull outof the bone marrowby a factorof fiveto severby isolating this

new fraction. Wherwe compare how many stem celld [ @ble to

isolate in the lab per unit volume to the number that automatexiside

u ZJ]v ¢« v ]e}o S 20 tijesmoret

How effective are these same-day stem cell proced@iecan answer
that question with the large amount of data we have collected and
continue to amass every month. Please follow with me online with our
registry-based outcome tod{ tZ S[e S$Z]M
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choose which joint (above). However, by using this web-based app, you
can see how patients in aggregate do with our procedures.

Regenexx Live Patient Qutcome Data

i sl Tor Ourveet Gula 10 3000, I SRecT 1he Dody Dart And Melic PO 10 viw T Selest Ouicome data

Select a joint to see patient outcomes:
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like this graph for almost 8,500 patients with knee arthritis:
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Does this mean that the procedure helped everyone? Absoluietly

It does show, in my opinion, that this approach of using same-gay s
cells to treat knee arthritis is viable. For more information on this data,
click here for live patient outcome data.

Why do we have this data when everyone else seems to have very
little? We have been investing in data collection through a tresit

registry since 2005 and now hatree most patients tracked through a
registry and treated with stem cells the world. Also realize that this

data only applies to the Regenexx procedure andtoather 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

]* ~"S]oo S§Z <}]o_-U S u oo E,Jand &8 ~%o0
postinjection (fertilize).

In addition, our biostatistics staff has been able to start to sive dice

the data to glean information that may be helpful in guidireatment
decisions. For example, our knee data shows yloair arthritis severity

~u V]VP J( C}HE ESZE]S]* J* ulo }E « A E « }
poorly you will do with a same-day Regenexx-SD stem cell treatment.

In addition, C}uE P} ev[§ ¢ u 8§} (i.e§ Sld& pdtedtsE

doas well as younger patients). In addition]vP Z A] G } ev[§ «
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.

We Z A v[§ }voC v }oo 3]vP & (E}lu }uE %o
arthritis. t [ A also been tracking patients with arthritis in many joints

as wellaswith more specific problems. For example, patients with hip
arthritis with good versus poor range of motion and patients who have
tears in their knee ACL or shoulder rotator cuff, who receive precise
injections into these tears either under fluoroscopy or ultrasound
guidance. In addition, we track patients who have arthritis igirth
thumbs or arthritis in the main joint of the ankle (tibiotalar). Hda

other joints and problems fare with same-day stem cells? Find out by
reviewing ourive outcome tooby body area at the following links:
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{Shoulder Outcomes

{Back/Spine Outcomes

{Knee Outcomes

{Hip Outcomes

{Hand and Wrist Outcomes
{Foot and Ankle Outcomes

{Elbow Outcomes

Randomized Controlled Trials

The gold standard of E =« & Z ]+ AZ 3$4dndomized controlled

trial (RCT). This is a clinical study of a treatment where patients are
randomly assigned to be in one group versus the other. In our case, we
have a group that gets the stem treatment and one that gets standard
physical therapy. Then at some point, if the patients in the therapy
PE}u% E v[3 Juke E}AJVPU §Z C v E}++ }A E
group.

We have three RCTs with results at this point. They are in knee arthritis,
knee ACL tears, and shoulder rotator cuff tears. All three show
excellent results versus the physical therapy group. The outcomes from

the knee arthritis trial are shown here. This data has been submitted

for peer-E A] A %op o] 3]}vX P JvU AZC } ev[§
§Z]e 3 M dZ C Z A v[8 *% VvS §Z 3Ju theyE *}uCE
do.
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Can We Do More with a Same-Day Stem Cell Procedure?

In 2006, our clinic pioneered a new approath stem cells, culturing
them to grow more. In this advanced procedure, we can obtain about
20t50 times more stem cells than in our same-day procedure. This
Regenexxmethod has been the subjectf several safety papers
published in the U.S. National Library of Medicifibe 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 tetmwork a bit better

2 The Regenex&cultured stemcell procedure is only offered through independently owned anéraged

medical services providers operating exclusively outsidéJnited States. These service providers are not part of
or affiliated with the Centeno-Schultz Clinic or any US iRegeNetwork provider. The Regen&grocedure is

not approvedby the FDA fousein the United States.
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than same-day stem cells.

Where mightwe use cultured versus same-day stem cells? In our
experience, for certain applications, cultured stem cells arefbklp
while for others, there is only a small difference. For example, in
patients with more severéhumb and hip arthritis, cultured cells seem
to be significantly better than same-day stem cells. However, for many
applications, like tendon/ligament and bone healing, there seem®to b
a smaller difference. In addition, for knee arthritis, there maydela
small advantagéo using cultured cells.

One big advantag® cultured cells ithe abilityto 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.

Is Either Stem Cell Procedure Growing a Bunch of Kastilage?

t [ A 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, mést[ $ X
S0AZ 3[« Z %o %eiypBthvsize that a bad joint with arthritis is
catabolic (meaning it has a toxic stew of chemicals that break down
cartilage). It gets this way because many of the stem cells that live in
the joint to maintain a healthy environment are gone. When we
perform a cultured stem cell injectiord [ @eplacing this"«3 cell

E -+ @Eshem cells whose job isto keep the joint healthy). This then
turns the chemical environment in the joint anabolic (healti@hck
here to learn more about this topic.

Stem cells also work in many other ways outsifiurning into new
cartilage.Take, for example, the concept of exosomeékese tiny little
packets are excreted by stem cells and can containsnippets of mMRNA
(an instruction sheet to make proteinsh stem cell can use these
MRNA protein instruction sheets to task another cell to make proteins
on its behalf. For a short one-minute video explanat@mnthe topic,
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click here.

Replacing Lost
Stem Cells in a
Severely
Arthritic Joint

vy
S

Normal Anabolic Joint Abnormal Catabolic Joint
Many Stem Cells to Keep Few Functional Stem Cells to Keep
Up with Daily Maintenance Up with Daily Maintenance

A§'u  00e V 13]}v ooC A}EI SZE}uPZ AZ §|
effects. This means that the stem cell excretes chemical messages
called cytokines. Think of the stem cell as a general contractor who is
involved in coordinating a repair of tissue. It barks out orders taehir
subcontractor oo+ 3} } e}u }( 8Z A}EIX tZ]o 00
version is releasing very specific chemicals that can attract the types of
cells it needs and then releasing other chemicals to give basic
instructions to the other cells. For a short video that explains, ttlick

on the video link above.

More recently, one interesting study also explained another

mechanism for how stem cells may help arthritic joiftsthe type of

catabolic jointsthat | describe above, there are cells that act like Pac-

Man by gobbling up normal, healthy cartilage (aka activated

macrophages). These cells are deactivated by mesenchymal stem cells
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and, as such, stop eating the good cartilage.

ITA o<} }v onezni@Ete video on how this Pac-Man cell
inhibition works. For thatclick 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 Cartilage
Lining of Breakdown
Joint Products \

Stem cells are
@) @ () injected into the
@ () degenerative
O @ joint.

Degenerative
Joint

The stem cells detect the macrophages and cartilage
breakdown products and interact with the
macrophages to “deactivate” them, preventing their
ability to further destroy the joint. They also instruct
them to release helpful growth factors.

Wait, | Went to a Seminar Where They Showed Us Before ardrAf
X-Rays Showing That Lots of New Cartilage Had Been Regrown!

As discussed above, this is a sc&egrettably, if you tilt the X-ray
beam even a few degrees, this will make it appear that you have more
or_less cartilageAll of these X-rays that we have examined have
obvious evidence of tilting of the X-ray beam. Take a look at my knee
below where we tilted the beam. In one image | appear to have less
cartilage, and in another it appears that | have more (taken just seconds
apart).
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5 degrees more tilt

Bone: The Structure of the Joint

Bone is the structure that gives forta the joint va place where two
bones meet. Ligaments and muscles help keep the bones aligned, and
cartilage acts as their cushion. When the joint suffers from arthtites,
cartilage breaks down, reducing the cushion. But can the bone develop
issues too?

tzlJo A §Z]vl }( }v . uvsu ]S Su ooC o]l
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.

Bone swelling is calledne marrow lesion (BML) and is readily seen
on certain types of MRI images as a bright spditese areas are places
where microfractures have occurrebh addition,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 map al
cause more cartilage damag€an this problem be helped? We have
seen good results with whave callpercutaneous stem-cell-assisted
subchondroplasty (PSCAS). This involves careful mapping of the lesion
using MRI and then placing a needle into the bone and injectemm st
cells to shore up the aredy helping the bone, in this technique, we
believe we can help the cartilage.
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Note, again, that this procedure (shown below in a knee cap bone) is
much more sophisticated than what you will see in most dif\inety-
nine percent}( $Z SJu U 00 S$Z §[¢ }v ]* <*Ju%0 ]Vi
knee joint (either blind or with ultrasound). Note that here thesean
X+aytguided injection into the specific area of the bone with thelBM

Bone and Joint Tissueg@Alive!

tZC } }v % puEe A 0}%M E 3Z C P}} }E
think of bone as inanimate cement. However, bone is made up of

mature cells d@steoblasty and stem cells that react to their

VA]JE}vu v3X /8[+ A oo IVIAvU (}E Jved v U 38Z
cartilage in a joint wears out, the bone underneath the worn out
cartilage makes itself thicker to handle the new forces. We know that
% }% 0 AZ} Iv[E £ E ] }EeidhT-hessingExercise }v
have more brittle bones, and thaeople who lift heavy weights have
more _dense bonesSo bone is alive and quickly reacts to its
environment. How quickB 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 muscleggndons andligaments They all
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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 b
adult stem cells. The switchs

tissues as inanimate
(bone, cartilage) or pieces Ofsts
inanimate duct tape (ligament 3
tendon) to living tissues that™
react is a key concept in
understanding why alignmen
of the joints is so important in
Orthopedics 2.0.

Functional Bone Spurs?

Bone reactso forces. / [ Aspokento
many patients overthe past few

Cartilage

e

-

' Meniscus

Knee Joint

years who are planning to have
surgery to remove bone spursl
can think of a few situations where
this makes a lot of sense, like when
abone spuris pressing on a nerve or
severely limiting range of motion or
rubbing onan important structure.

| call these nonfunctional bone
spurs

However, in many situations, bone
spurs are functional. What does this
mean? > S {ake the example of

bone spurs that develop in a knee. The knee badilageand a

fibrocartilage meniscuqspacer). Both the cartilage and meniscus

componentsare shock absorbers with the meniscus also actisg
pacer to help keeghe joint surfaces apart. Whethe meniscs is
healthy, it stays within the joint (see picture at top left)hen the

meniscus gets degenerated or pieces of the meniscus are removed

surgically, the meniscus stattsmigrate outof the joint (see picturéop

right next page). Since bone is alive and reacts to these forces, tlye bo
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responds by placing bone in this area to take
advantage of this new meniscus position (see
picture to the bottom right). This response is
00 NIV e%UEU  JE N}eS _
been conditioned to believe that all bone
spurs are bad. However, as you can see her_<_)
these bone spurs allow the knew take
advantageof this new meniscus position an
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 spumnghis
location. | call these® (pv S]}yvo *%ouE&e v $Z § SZ C
purpose and their removal } *v[3 % }*]3]A oC
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 widk better

t [A

off after removal.

The Regenexx Difference

Whenwe first pioneered orthopedic stem cell
therapy in 2005ye were the only physicians in
the United States doing this type of work. This
last few years has seen a beficlinics opening
and offering stem cell therapies for pretty much whatever ails you
from arthritis to ALSto COPDto MS. A few of these clinics are
legitimately trying to do a good job, but most are not. How can wtlu t
the difference? Firsto Slpekat the clinic types that are poppingp.

1. The Miracle Fat Stem Cell Clinlhese 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 perforsmall
liposuctionto get cellsandassuch are usually ruoy 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 than
reality (e.g., one clinic system claimed to have an Institutional Review
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Board [IRB] research approval that turned out to have been rescinded).

In addition, on the orthopedics side of the treatments, theseumeally

blind, nonspecific injections (without any guidance to ensure
placement) somewhere in _the vicinity of the painful jointhey
frequently will combine these local injections with Bhinfusion of fat

stem cells, 97% of which will end up in the lungs and never sqeittie

As you know from the previous discussion,f& u oo+ }v[3 A}EI
well as marrow cells for orthopedic purposes, so the orthopedic side of
the business seems to be an afterthought to drive revenue.

2. The Little Bedside Machine Clinldiese clinics are often more
focused on orthopedic problems, but use an automated bedside

Atv o o]l (18 o00_ u Z]v 38} % @E} e }v u EE}A
rich plasma. Some of these clinics do offer guidance of the injection,

but very little effort is placedn tracking patients or reporting outcome

data. So, the typeftreatment registry dataS Z § C yrpddhabout here

] * v@&ingto be reportedby these clinics, leaving the patietatfly blind

onhow well these procedureA}E | }E }v[s A}EIX dZ » u Z
produce about one-tenth to one-fifteenth of the stem cells per unit
volume as a Regenexx-SD 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).

3. The AmniotidJ Wo vS8 oU }E hu ]Jo] o }& ~~"§
These are usually chiropractic offices (but sometimes acupuncture or
age-management outfits) that heavily advertise and hold many
seminars. They usually hire a nurse to inject, as in most states,
Z1E} %o E S}E- Vv M% uv SHE]*Se V[S % E(}E
use commercially available amniotic, placental, or umbilicald cor
products and claim that these have millions of stem cells. However, all
of these are regulated by the FDA to be dead tissue. In additiom, o
own research and that performed by a third-party nonprofit also
confirmed that these products were nonviable and dead on arrival.
Hence, claiming that these have millions of live and young stem cells
makes this a scam. Why then do some patients report relief? These
products contain growth factors like the platelets in your own kloo
Hence, these can help reduce pain and prompt some repair, but we can
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get those same results using platelet-rich plasma made from your
blood for a fraction of the price.

4.  The Orthopedic Surgery Fat or Aih "*$ u 0 0 Thi®ipv ]

Hepd 00C & %ouS o0 }ESEZ}% | *uEP }voAZ} 1} e
she } ev[§ IVIAX "HEP }ve 0 EvV up Z }( AZ 8 8Z C
products from orthopedic sales reps. As with any sales cycle, what the
salesmen tells the buyer and reality are often two different things.
Hence, these surgeons have been sold the idea that the fat kit (usually
Lipogems) that they use isolates stem sdRegrettably, our research

v 8Z 5 }v C }58Z Ee } ev[5 «Z}A §Z]- 8§} §Z
are still bcked in the fat). The same happens with amniotic, placental,
and umbilical cord tissue the surgeons are sold, the rep claims stem
cells§} ul §Z e« o U pus §Z]e ]J* v}S & 0]8SCX , v
AZ]8 =« o ¢ 0] *_ P 3o %e-consumer. There is nothing
malicious about these deceptions as the surgeon got zero training on
any of this in medical school or residency, so everything he or she
knows comes from a salesperson trying to move product.

5. dz ~t }v[S E 1 lv v3E 3 [BitEe@pA 0]
90s when the first bone marrow stem cells were used to treat bone
disease in France, multiple studies have shown that concentrating the
stem cells in marrow is linked to clinical outcome. This means that the
more stem cells in the bone marrow, the better the patient faredwit
the treatment. However, recently a device manufacturétafrow
Cellutions, also known through reseller names as Maxx-Regaes

PUuv suPP ¢S]vP SZ]e Jev[S Vv e they lbefigve ihat M
their tool is so good at taking bone marrow that the bone marrow
aspirate } ev[S v s} }v. vSE § Jv u Z]v X "]
attractive idea of saving time and resources, we tested these devices.
Z PE 85 0CU A tha} thd devipe worked as advertised, and,
in fact, we found that concentrated marrow had far more stem cells
than the stuff that came out of this magic doohickey. Hence, if &clin
uses these things, while you may do fine, if you have fewer stem cells
due to age, you may be paying a lot of money for a substandard
therapy.

So, what are the key components of a reputable clinfifA %0 EAA ]
list below. All of this should be found on the website or by making

*Ju% 0 %oZ}v oo X /( al}tpen rupdidréwcan Be found
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on what to look for on clinic websites at this link

Treatment-registry tracking of patients

Guidance of the injection

A focus on orthopedic problems

Candidacy grading

Published research

A customized approach to the processing of your tissue

©mmoowmp

A clinical training and certification program for affiliates
Treatment Registry Trackingf 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 commitnwenthe

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 have treatedWe havea

few full-time employeeso collect data, several part-time supervisors,
and a full-time biostatisticiamo analyze this data. Wheme wantto
reportthe data,we must enlist the helpf expensive physicians to call

% 3] vie AZ} Z A v[E§ G *%}V §} §Z ]E «<p *8]}v
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 decidéA Z 3dlinically meaningfub analyze.

How can you tell if a clinic is doing this? They will have data fheir
patients that they have collected and reported, usualiyan annual
*]eX tZC ] ]S Ju%e }ES vS daja? A psaceduredike thise
may produce very different resulis a different } §} ddémds.In
addition, the clinic will be able to tell you exactly how itedls its data,
who collects it, how often, and so on. For example, a proper treatment
registry collects data at set time points like one month, three months,
six months, one yeatwo years, three years, and so on. If all you get is
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a call from a nurse, like you would after any common surgery, thisn
]ev[S v ern@dgl¢

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 ce
delivered in this fashion are trapped in th
lungs (pulmonary first-pass effert Of even
more concern is a study showing that fc
patients considering the use of stem cells
treat central nervous system (CNS) disorde
only about 1 in 200,000 cells injected via an
route reaches the brain and central nervo
system (1.5- 3.7% made it past the lung
0.295% made it to the carotid artery, an
0.0005% made it past the blood-brain barrier
into the brain). At this point, until these pulmonary first-passues are
worked out, credible stem cell delivery is local. This means plaeitsg ¢
directly into the tissueor into the arterial circulation that directly
supplies the tissudn addition, basedn our clinical experience, for
orthopedic applications (and likely for otherd)S[¢ ZC % @&o} oU u
that placement of cells into one part of the joint may provideules
whereas, nonspecific placement in the joint may provide fewer results.
This means imaging guidance to place cells into joints is very important

In addition, please note that the skills needed to place cells ety
specific areas using an X-ray (fluoroscopy)- or ultrasound-guided
injection are not common. For example, fewer than 1% of orthopedic
surgeons have these advanced skills. In addition, while pain
management physicians may have thesea)tguidance skills in the
spine, they usually have no ultrasound experience in how to place cells
into peripheral joints, like the knee, hip, or shoulder. How gan tell

if a doctor has this critical training? The Interventional Orthopdic
Foundation (IOF) maintains a list on their website of accredited doctors
(seewww.interventionalorthopedics.ory
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A Focus on Orthopedic Problems

Figuring out how

Percentage Improvement to maximize the

70 effects of stem
60 cells is critical.
W Likert Let me give you

50 Improvement  some examples.
40 Early on in our

experience, we
added in the use
20 of papers
showing that it
helped stem cells
0 - . create more
With Med Without med Cart”age_ We
then had a
natural experiment where we were able to compare patients who
] v[8 Z A 3Z ]E o0o0- effftadosedpediZationversus
those who did. The graph to the left shows how much better the
patients who got the medication did, and as a result, this medinatio
became a standard part of our protocol. This is just one example of how
little things about how stem cell procedurese performed can make
big differences.

30

10

* & cposU ]JS[=v}s & Jo (JE& o]vi( & ¥6( E
diseases that have little to do with each other. Credible adifdcus in
on oneor two body systemand perfect their treatment protocols. This
is AZC A Kébt our hyperfocus only on orthopedics and why we
continue to do the basic science needed to improve our treatments.
For a short video breaklick on the Regenexx video link here

Candidacy Grading

There is no medical procedure available (including stem cells) where all
patients are great candidates and expected do well. Over the last
almost decade that we have been offering stem cell treatments, we
have graded patients with regatd candidacy. These good, fairpoor
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candidate grades have literally dissuaded thousands of patients who
were considered less-than-stellar candidates from undergoing the
procedure. Several years ago, aftee had enough outcome datan
knee patients,we lifted those grades (for most patientgs the
statistical analysis] v [show that more severe arthritis patients did
any worse than patients with mild arthritis.

So, if you attend a seminar, ask the presenter who is a good or a poor
candidate for this procedure? If he or she claims that the prooed
works in everyone or that there is no such thing as a poor caelid
you should run. As no medical procedure ever devised works in all
patients, and that includes stem cell therapy.

Also, if you get an evaluation by a clinic, ask 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 arthritisandard A & §Z P Y( AU JuE 3§ +Z}A-.
less likely to do as well as someone who is younger

Published Research

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 publicatiorhis
takes an immense amount of work, as any single publication often goes
back and forth for months to a year beforeS[e ]v (J&uU sz §
appease reviewers. So, ask if the clinic has research &at C[A
published Becareful hereasthis is a prime area for bait and switch} A
seen websites from clinics that show research that has nothing to do
Al§8Z 8Z 3 u 00 3C% J}E %E} uPWE §Z C[E
showing research done by someone else on bone-marrow-isolated
mesenchymal stem cells when the clinic uses fat stromal vascular
fraction (an applese-oranges comparison). This also happens when a
o]Jvl He e v u EE}AX &}E /£ u%o U /[A .
%l 0]*Z @& E Z }v 8Z]E A ]88« Av AZ v :
%OGE}%OCE] S GE(; %oCE} HE X ,}A ]' SZ § 'I,l%o%o}'
saying someone published research on apples but the clinic uses
oranges!
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So, make sure you ask the followinghere is your data on whatou
do? Where are publications | can find wythur nameon then® Ninety-
vlv. % E VvS§ }(8$Z SJu U C}lu[oo (Ppu Rblisbed Z
data.

A Customized Approach to the Processing of Your Tissue

Every patient is unique, yet many clinics use automated one-size-fits
all machinego process tissue because the capital and time investment
ismuch less Mostof these machines treat every samplsif it were the
same, yet every sample is really quite different. Hence, what comtes ou
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 tisgugandor
if they use a small bedside machine that will treat you likeumlmer
rather than anindividual.

A Clinical Training and Certification Program for Affiliates

dz & |- e CJvP ]Jv u ] o S& ]Jv]vPW ~n v
Regrettably, it refers to the practice of physicians oftewing very little
experienceor training before workingn patients. The stem ceft A]o
A« &xemplifies this problem.

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

physician at a conference who was using bone marrow stem Ekls.
was describing his cell harvest technique from the back of the hip and
mentioned that he tookK.OOccof bone marrow from one site. | stopped
him and asked who had taught him to do it that way? It tuons that

a physician who visited our clinic (and was never trained by u§0n 2
had taught him this was the correct method. In fact, what that
physician had seen was us taking8@nuch smaller-volume samples
because our own research and that of others had shown this technique
dramatically increased the number of stem cells in the sample. The
doctor who had visited simply] v kowwhywe were takingsomuch

time to get so many samples, ar simplified the technique ta
single high-volume sample. In the process, he also dramatically
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reduced the number of stem cells. He then went out and taugig th
modified technique to hundreds of physicians!

As a result, thep.
Regenexx Networ
of physicians
(location map to
the right, click link
above for specific
provider
information),
whom we have
officially trained is
the only stem cell provider network in the world wln extensive and
mandatory clinical training program. First, rather than taking any
willing provider, we turn down more physicians who want to jiian

we accept. Why? First, b pe 8Z C }v[3 Z A SKIE toE]PZS
practice interventional orthopedics. Secoritle few providerswe do

accept are extensively trained here in Colorado. This includese

skills checklisbf procedures they must known addition, treatmenif

any area (e.g., shoulder) has both a didactic education and hamds-
demonstration of skills in a cadaver lab. This training goes through the
nonprofit Interventional Orthopedics Foundation (IOF).

Vi 501 oo | T

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 outcomesreport include our own

data plus the results obtained by our network providers.

I hope this detour into picking out the wheat from the stem cell thaf

was helpful. Nowo Sdxplore whywe believe many traditional drug
approaches to joint arthritis, ligament/tendon tears, or spine diseases

Z A %@E} o ueX t [oo 0} A%0}E AZ S 03 Ev
to help your ailing body.
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Traditional Orthopedic Approaches

> S[e A %O0O}E -}u tuu}lv SE ]SrdachesdiE Su v
may adversely impact how you respond to the newer biologic
therapies, like platelets and stem cells. For example, sterangs
commonly injected into joints, and patients are often prescribed
nonsteroidal anti-inflammatory drugs (NSAIDS). Is this a good idea?
Regrettably, the research of the past decade is increasingiyisig
that not onlyare many of these approaches ineffective, but some

SH ooC ul 83Z % @E} o us AYE-+ Xoir [+ A %0} E

The Opposite of Healing: Apoptosis (Steroid Shots Are Bad News!)

tZ S[e SZ }%o%}*]S }( Z apdpiddiSlor prepiagPammed
cell death without any ability to heal. For many years, doctors have
injected high-dose steroidbecause they quickly bring down swelling
and make the area feel bettedowever, study after study continues to
show that these drugs, when used at the high dosesgliyaicians
often inject (milligrams), cause local preprogrammed cell death
(apoptosis) While causing a little cell injury is not necessarily a bad
thing (as discussed above® B :
. . inal stage of apoptosis
steroids work by taking °
away the local repair

response ifflammation
and swelling as well, and
*} CIH[E o (5 e
Jvipn@E E S$Z
repair itself.

White blood cell

} ev[$ §7 } G Apcplotiseey
steroids? Yes, your bod»
can release natural
steroids into an area where the inflammation dial may be turned up
too high, which turns down that inflammation dial just a smidge. How
much is too much steroid? Whitee milligramsof steroid commonly
Jvi S C } S}E&e u]PZS v}S ¢ u o]l up ZU ]S8[
1,000,000 times morsteroid 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 matchbookaphogram rangg the amount
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p most doctors have been taught to inject
‘ IS the height of the Empire State Building
(milligram range)! Or, as | like to tell
patients, if we inject the much smaller
VVIPEuUu }eU A[E %pus3s]v
thumbtack with a ball peen hammer, but

\ * if we inject the much larger milligram
el | }e U 18[¢ o]l %uss]vP v &
‘ thumbtack with a sledgehammer. If you
pe 8Z 00 % VvV Z uu EU SZ «
be much collateral damage, but using the sledgehammer is bound to
E 3 %E} o ueX tZzC }V[E8 A o UulE NS} E- Jv
% ZCe]}0}P] }e oM &}E }v & e<}vU SZ C ipesS
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 swellinip addition, research has shown that
these smaller doses can increase the good growth factors in a joint
associated with repair

}v[S / hEReedsto Get Rid of Inflammation?

The RICE approach in orthopedics has become widespread. The
concept isto get rid of inflammation
through rest, ice, compression, and
elevation. But is getting rid of the
inflammation always the best plan?

InflammationvC}u[A o]l oC Z > .
term in a negative way. Inflammatior =
means swellingz}u[A o]l oC Z THE SLCRET
too much inflammation in our arteries KI R
may be the cause of heart diseaséu
mayhave heard of a rare syndrom
where too much inflammation after &
leg or arm injury can cause seriot
problems (i.e.compartment syndrome
where outof-control swelling in a confined space can léadsevere
injury). All of this is true, but for this chapter, you hdaeeunderstand

oI v inag vk
FURAY RIS, CANGTAY
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that like anything, there is also a good side to inflammation. With
inflammation, we would never heal ourselves.

D C Clu[A Z ZE}v] o00C «A}loo v i}]vs }E -
that swell. The reaction from modern medicine has been to inject high-
dose steroids into these joints. As stated above, since high-dose
steroids are potent at reducing inflammation, this may at first seem to
help. 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 ne¢ded
build new tissue are in the
swollen area: cells to clean up
the damaged tissue
(macrophagey cells to
recognize any foreign
material and deactivate
invaders White blood cell,
and stem cells to act as
general  contractors  in
managing  the repair
response ihesenchymal
stem cell3. However, your body will keep throwing inflammation
(swelling) § §Z E ](SZ E&]PZS ¢]Pv 0 Jev[Ss E ]
(JEU & % J]E S]eepu X o e peoe JA U (82 E
00* 8§} }u%o0 8§ SZ }veSCEQU S]}Vv @&} SU sz
be received.

An easy way to think }us «A oo]vP ] §Z 8§ ]18[ o]l 8Z Z
§Z S[¢ M- S} I | X (8§ E N odd udizs]kv E U
incorporates the Greek for the word for flam&/hen an area stays
swollen and ch}v] 00C ]Jv(o u U -[p¥éleowefl heat} X you

place cake batterina200-PE }A vU C}u V[ Vv H% A]S
cake but with dried out mush. Why? The chemical reaction that
Nl e 8Z | v o Z]P Zsad ahotBdy wigSE tbe more
AMv(ou X_ dpEV p% 3Z }A v 8§} dii PE e v
same holds true for a chronically swollen joint. The low heat afrgb
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]Jv(o uu S]}v ]ev[S V}IuUPZ S} & % |E& SZ S]eep |
swollen. However, using the microinjury or platelet techniques above,

A Vv "SUEV U% SZ Z §_ v -level hmalilg Z]PZ
inflammation to heal the tissue (or bake the cake). The same can
happen when we add stem cells, which can also help to comfiete

repair job.

Sq ]Jv epuu ECU ]Jv(o uu S]}v Jev[S Hen 00C S
applications. Swelling is necessary to heal. Doing things to get rid of

swelling the rest, ice, compression
elevationvor RICE mantra) or using
anti-inflammatory drugs may have thei
place in certain rare circumstances f{
prevent things like compartment
syndromes. However, in Orthopedics 2.
the use of drugs like high-dose steroig
and NSAIDs (Motrin, ibuprofen, aspiri
Aleve, or other nonsteroidal anti
inflammatory drugs)}o halt the healing
inflammatory response is generall
considered a bad idea.

Getting Rid of the Steroids in Epidurals

Epidural steroid shots have becontiee de facto standarwf care for
patients with a pinched spinal nerve causing pain. This treatment
involvesinjecting a high-dose steroid around the irritated nerve, ugsuall
using Xray guidance to ensure accurate placement. However, steroid
epidurals have been in the press lately for their negative side effects. In
one studymiddle-aged and older women lost huge amounts of bone
with each steroid epiduraln anotherthe part of the brain that reacts
to_stressand various important hormones was knocked off-line for
three weeks with each injection. Why? The amount of steroidisese
shots is massive compared to what the body is used to seeing (more on
§Z]e 0§ E Jv $Z "E PME}uUYes po E_  Z %S E-X
switched most of our epidural patients over to using platelet lysate
instead of these high-dose toxic steroids. See this link &or
infographic that goes over our registry data showing tRatepidurals
(RegenexRl-Disc) produce a better and more robust treatment
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outcome than steroid epidurals.

or next-generation PRP. Think ¢
these as PRP 2.0omake these
next-generation solutions, the lak

starts with PRP, activates it witl e et
various natural substances, an 5 W
M

incubateghe platelets for several
hours to several days. During this time the plateletsare diretted
produce certain natural growth factors that are important in specific
types of healing. We then take that soup of natural growth factors and
use that instea@f PRP. For exampl&e can inject a solution that is rich

in the growth factor TGF-bet@goodat healing cartilagedy instructing

the %0 S] plafeletsto produce moreof that natural substance.

Should | Take Anti-inflammatory Pills to Help My Joints? Medicas
That Adversely Impact Regenerative Orthopedics

Anti-inflammatory drugs have become a
mainstay of orthopedic and musculoskeletal
care. While we have discussed steroid
medications, what about nonsteroidal anti-
inflammatory drugs (NSAIDs)? These
medications that blockthe pathways for
inflammation, with mostof them, the COX
(cyclooxygenagepathway COX drugs help
control swelling, but they also cause
stomach ulcers by inhibiting the enzyme
that helps to protect the stomach wall. Just
how dangerousare these drugsMoore, 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 COXrather than COX-(the latter being more responsible for

!
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protection of the stomach wall), but these drugs had a new set @f sid
effects.These drugs (like Vioxx, Bextra, and Celebrex) all come with an
enhanced cardiovascular risk (risk of sudden death by heart attack

How do NSAIDs impact healing? Well, from a 50,000-foot view,
inflammation is needed to heal, so blocking inflammation may inhibit
healing. Sure enougNSAID drugs, like Motrin and others, have been
shown to delay healingWhile 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 inclGige®
(quinalone$ has been shown to lead to tendon rupturddeartburn
drugs, like Nexium, have also been linked to hip fracture. risk
Cholesterol drugs have been known to cause painfzarth muscles
Many commonly used drugs can adversely impact regenerative
medicine healing. Our own cell-culture data implicateslesteroland
certain blood pressure drugss causing problems witmesenchymal
stem cellgrowth in culture.

If Most Drugs Are Bad News, What Else Can | Do?

Can you change your lifestyle to protect your joints? The answer is
likely yes. | would break this down into a few differentagmries: diet,
exercise, supplements, prescription medications, and hormones.

Diet

Could what C } u [&&ting impact your joints? We know thphtients

with _metabolic_syndrome get more arthritisndependentof their
weight. tZ [« u 8§ }o] *Cv BE}u M dZ]e ] AZ v C}
(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 activity levels, and a sugar/starch-based
diet. Basically, excessive sugar and carbohydrate consumptionteads
spikes in insulin, which eventually makes the pancreas less sensitive t
insulin causing more to be produced. THZ C %o & ]V *lpadstoj]au
state where insulin is always present, and this hormone is tanpo
blocker of fat breakdown and facilitator of fat production. &lthis not

only causes weight gain but also unstable blood sugar, which teads
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bad chemicals that can break down cartilage. How do you fix it? Well
since you Vv [éGhange your genes, you netedchange your diet. If you
want an instruction manual on how to eat, get one of the diet books,
like Atking The ZoneThe South Beach Diebr The Paleo Dietthat
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 cardo at home and one that requires a} S} (&iit. The first
iswhatl oo §Z ~ &I Z} Befdre yabuestXit on this diet,
Clu[oo o]l oC SZ]Jvl 8§z § 619 &I Z} }o § E
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 monthe,70%
should taste sweet. Next, try 80%. It should tastéf C } u [aEeal low-

carb superstarlf it } v [Bdxktricter with your sugar intake. When

C } u [d&ne with your sugar transformation, an 85% bar will taste just
fine, and that piece of birthday cake will be disgustingly sweet!

dz } S}E[ }((] 8 5]« oo Vv, | @« EGuEo A
of changes to red blood cells in the presence of high blood sugaslevel

It can takea 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 is fine,
][« & od&au wark Xours well below 5.6, and for maximum
protection, it should be below 5.1. Remember, tracking this number
takes patience! As your blood sugar contral
improvesasyou eat fewer carbs, thisumber
may take many months to drop all the way t
its nadir.

&}E u}E ]Jv(}E&u S]}v }v §8Z
healthy diet, see Dr. Pit{sbookNutrition 2.0
(click on the book cover to receive a free co
of this book).

Exercise

&]E+3U AZ § & ~v}Euo_ o Ao }( A E ] (
Second, does pounding exercise, like running, destroy joints?
We Americans and others who live in first-world countries have
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become very accustomed to low exercise levels. My favorite candidacy
review that | have ever performed was when | asked 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 office. | see people in there working out
as if they are the walking dead, strolling along on an elliptical mach
as if it were a Sunday stroll and not their half hour to work ttheidy
hard.

What our ancestors considered everyday activity, mafstis would
consider our toughest exercise day. Think about this for a monYe.
wakeup and haullOOpoundsof water a half mile fronthe riverto your
home.Youthen chop wood with 80-pound iron axe foan hour. Then
you getto 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,AZ § ]« "v}E®u o 3]A]3C_ (}E& }uE }VA E- §]]
30t60 minutes of exercise so intense that having a normal
conversation is very hard. This is performed five to six days a week and
combined with weight lifting. In addition, my definitionweight lifting

is absolutely not what | see in the gym across the street. 112 6eps

of whatever weight causes your muscles to fail by the 6th to 12th
repetition. So, if its biceps curls, pick up the weight thak ed@lise your
biceps to stop working by the end of the set. Then do this timoee

as a minimum biceps workout. Why am | pushing the weights so hard?
Because elderly weight lifters have muscles 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 gettirtg this level? Well,§ Z 3\{hy

C } v [r€@ading this book. Our goalts 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
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joints? Regrettably, thisartilage research is still all over the m&wme
studies have shown that running is protectiteeknee cartilage while
others have showr] S flestructiveIn the meantime, like anything else,
everything in moderationpr get a good doctorBythis, | mean that the
ideal workout mixes up lots of activities, which might include running.

For more information on how to dial in your exercise to improve your
stem cell health, see Dr. Williarh®ookExercise 2.0

Supplements

One of the most frequent questions | get asked by prospective stem
cell patients is what supplements they should take to help ttleémces
of success. While from looking at the ads on the Internet, this would
% % E 3§} A EC *Ju%o <p *3]}vU ]8[+ 3p «
issue is that while some supplements have been tested with agetil
cells, we have very few that have been tested with stem cells.

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).

X Glucosamines a very common supplement that da@derived from
UuvGC e}uE X /S[e <] 00C ES]Jo P ap]o ]v
bunch of research showing it helps cartila§ee article Jlarticle 2
andarticle 3

{ Chondroitinis the cousin of glucosamine and another common
cartilage building block supplement. Many studies also shdwelps
cartilage. Seatrticle landarticle 2.
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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-I/uCTX-1l)

Unlike Ibuprofen, reduces cartilage breakdown markers with

QR & AR

exercise (COMP)
Ann Rheum Dis. 2014 Jan 6, Nutr J. 2013 Nov 25;12(1):154, Int | Olin 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 Rheum. 2013 Jul;65(7):1843-52, Ostecarthritis
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 not Intended to diagnose, lreal, cure, or
prevent any disease.

{ Fish Oilis 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 Esdme
evidence that it may help preserve cartilage, most people take way too
0]SS0 S} e SZ e (( S*X &]E*SU C}p v [S} u
oxidized. So, if your fish oil smells fishy, ditch it and g@etetter
brand. Second, if you pop a few pills that you bought in a grocery store
Al8Z §Z o o "&]-takiKd why un@arijeilosage associated
with big health benefits (the amounts that Greenland Eskimos
consume). Using that math, it would tak&-30 pills per dapf these
garden variety capsulgs match this amountAn easier wayo take
more omega3sisto buy concentrated EPA/EFA brands. This is about
3,000-6,000 mg of omega-3 fatty acids per ddgre on all of this at
this link

{ Curcuminis an extract from the Indian spice turmerid.he

E o« E Z o0}}le % CE}u]e]v Pinfarmnsatbsy] andwmay Bdlp
preserve cartilagelin fact,ta E  v3 +3u C «Z}Ae 37 § ]3]
Motrin_for _pain_and swellinglt also seemdo work better when
combined with other supplements like resveratrol.
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How does the supplement Curcumin stack up against NSAID drugs?

G N“
\Regenexx™ &L

Motrfl?
* s Advanced Stem Cell .40 <
e i Support Formula Vs Pl
Over the counter and prescription NSAID Drugs Curcumin is an ingredient 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 Q Decreases systemic inflammation
markers
Increases oxidative stress O Anti-oxidant
0 Increases deadly heart attack risk Reduces CRP, a marker associated
by 200-300% with elevated heart risk

These statements have not been evaluated by the FDA. This product is not intended to dlagnose treat, cure, or prevent any disease.
ScientificWorldJournal. 2014 Feb 11;2014:898361, J Infect Dis. 1991 Jan;; 163(1) 89-95, Chem Biol Interact. 2012 Jul 30;; 199(1) 18 28, Int Immunopharmacol. 2014 Mar 24, ) Orthop Res. 2013 Feb;31(2):235-42
Arthritis Res Ther. 2010;12(4):R127. doi: 10.1186/ar3065, Tissue En, gi rt A. 2013 Apr;19(7-8):1039-46., Clin Aging. 2014 Mar 20;9:451-8, Phytother Res. 2013 Aug 7

{ Resveratrolis a powerful antioxidant and activator of the SIRT1
gene which has been associated with longevity feund principally in

§Z el]v }( PE % U v ]8[e SZ}uP EFengh suffdrv &
fewer cardiac events. Apparently, alf that red wine is loaded with
resveratrol!lt also seem® help poor blood sugar control. That middle-
aged paunch causedly declining insulin_control can also eat up
cartilage so resveratrol may protect joints.

There are literally a hundred other supplements touted asagl for
arthritis. However, our patients also want supplements that will help
their stem cells, yet little stem cell research exists with supplesjen
which is why we had to create our own.

At first, | thought this woulde a quicktwo to three-month projectof
testing stem cells with supplements to see how they grew. As we go
further into this project of determining which supplements wehe
best at stimulating stem celte grow more cartilage, the science got
more and more complex. We learned we needed to look at the
following:

Ya How the stem cells from the bone marrow of different ages of
donors responded to different supplements. Most studies in thigmare
choose young stem cells by default since samples are often bought
through a science company or taken from grad students. Yet older st
cells are different and need to be tested alongside younger cells. In
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addition, the stem cells from arthritis patients are likelyfeliént, and
few twentysomething grad students have arthritis. As a result, we took
all of our cells from real arthritis patients.

Ya How the stem cells grew when exposed to supplements. This is
not so easyas many supplementsre digested into different forms
before they reach the bloodstream, so we tested these forms as well.

Ya How well the stem cells produced cartilage components when
exposed to various supplementBodo this, we needed to look at the
cells as they produced these cartilage-building blocks with gizive
fluorescent microscopylothe right is an example of what this looks
like, with the bright areas representing the amount of cartilage
componentsv collagen 2, aggrecan, and SQXiing produced by the
cells.

Ya How well these supplements were able to support the overall
robustness of the cells. A cell can look great in culture, growl, avel

produce cartilage, but ho
healthy is it when stressed
In medicine, an example i
the stress test for the heart.
While someone  might
appear healthy, when
SZ C[E %o pheZlimif
on a treadmill, their heart
can show signs of trouble
We did tke same thing for
cells by adding in commo
bad chemicals found i
arthritic joints that beat up
cells like IL-6 and then seein
if the supplements helped
the cells recover better.

20x Image of ‘Z-Stacked’ Images for Co-
Localization of Collagen Il, Aggrecan and Sox9

Ya Determining the sourcing. Most supplements come from many
different sources. As an example, glucosamine can be extracted from

any number of shellfish sources, pig parts, or cow parts. Is one of these
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better than the other at helping human stem cells?

In the end, after a yeanf testing,we produced a supplemente could
hang our hat onRegenexx Advanced Stem Cell Support Fornqute

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 was a coordinated
and costly plan to find the best ingredients for our patients k@iicthe
video link below to see a short animation on the Regenexx Supplement.

Prescription Medications

Whenwe first began culturing cells in 2006¢e were surprisedo find

§Z & s}u %o 3] v3e[ 3 u 00 A}lpo VEEcit@ESA A o
failures, we decided to try and isolate the problem, and after ntueh

and error, we were surprised to learn that the culprit was algua
prescription medication. For example, when we would stop the

% S] vS[e u ] ddKernew cells and reculture them, the stem

cells would grow fine. We could also get the cells to grow fine wiren
exposedthemtothe sera }( Vv}SZ E % Ee}v AZ} A «v[§ }v
(for 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 u (E] wjonder drug, cholesterol medications
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knownasstatins, seemed toxio stem cells. | would take a minute

read about thelimited efficacy of these drugé C } u [dE& them, but
only make 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 thN&AID drugs carry
significant cardiac risks, not taking these drugs makes sékisehave
foundfish oilmakes a great alternative anti-inflammatory, aiedearch
supports this effectOther problem drugs includ&CE inhibitor blood
pressure medicationshat 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,
steroid anti-inflammatoriesre also a big concermasthey are toxic to
many different cell types, including stem cells.

Hormones

We take our hormonal mix for granted, a little like the fact that our

Z ES Se u}E SZ v iiiUIIl S]u -« CX z 3 ](
control your weight and stem cells, these hormones can play a critical
role as you age. For exampleerum 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. ¥stosterone can activate

stem cellsto produce more muscle and less fat. While the jury is still
}us }v sz (( S« }( » £ Z}EuU}V * }Vv S U oo-U
clear that supplementing these hormones in middle-aged and elderly
patients can help overall body composition, reducing fat medeasing

lean muscle mass and likely improving heart healtie saméas been

shown for women On the other handthe willy-nilly prescribing of
testosterone in menwithout strict monitoring, may be linked to an
increase in heart attacks.

Should you supplement your hormones? This is a personal decision. In
my experience, it makes it much easier to keep the pounds off and
activity levels high as we age. On the flip side, for men, urologists have
been concerned that testosterone may cause prostate cancer.
Howevern A E E ¢ E Z *uPP 3« §Z]e lohdditiOn,]v[S $
without strict monitoring, the excess production of blood cells may be

the cause of blood clots that can cause heart attacks. For women, the
tlu v[e , 08Z /v]8] 8]A 3 C suPP +3§ §Z § 8§
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cause cancer, yet the study authors have since stated that the press
misinterpreted their resultsThey now recommend hormone therapy
for younger women just after menopause

My Own Living 2.0 Story

When | was37, | was atthe low pointof my personal health. My wife

and | had just gone through the traurnéhaving 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 resigi¢ém
a42.Just jumping onto our high bed madeg heart race. | waan early
heart attack waitingo happenlt took a decadé completely climb out

of the hole | dug, and [ Aearned quite a few things. Had | known these
at 37, | could have been in perfect shape by 40!

What did | learn along the way?

% Carbs are keywhile formyA]( [+ P v 8] U & « E v[3 ]I
for me theyare everything. | spent yeamn fad diets, tryingo prevent

my waist from ballooning and avoiding any type of shopping for pants

(as that meant admitting that | could no longer fit into a size 40), none

of which worked.In the end,it was understanding that limitingwy

sugars and starchy carbs was the answer. However, that gabriye

part of the way there.

%WZ 8§ §Z & Eu ~A}EI}LiKke | havevsaid, | see people
AYEI]vP }us 8 8Z PCu o]l $Z CandEl usderstanad |]v P
§Z § }v 8Z 8 A e u X /38 A ev[§ pvilo / P}B %0
finally understood what working out 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 stayin good shape
middle age for mosbf usrequires working very hard. An example is the
INSANITY workout&or most of those 3@0 minutes, the exercise is
tough enough that holding a conversation is diffioulf } p [ SEnply
pushing too hard. A kinder and gentler approach tbt@irts slow and

builds (by the same trainer) is FOCUS.TRe same applies with
weights, which shoulbe a cardio workouaswell.If C } p [M@& huffing

and puffing while you quickly move from one weight statioth® next,
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C } p [n@ hitting it hard enough.

When | finally figured this out, my weight went down aga But
there was still one more piece.

¥ Hormonal controlis 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 throughthe lectures before and after mine, which were about
supplementing hormones in middle-aged and elderly men and women.

| have to say that at first, | thought these doctors were a bisnWas

this really 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 | started
testosterone therapy. The final pieoéthe puzzle clicked into place for
me. Much of the extra weight that | had been carrying melted off as |
already had the diet and exercise piece under good control. Unlike the
E VS EUeZ 3} %E « E] 3§ +3}8 E}v thy A EC
program is carefully monitored. Which brings me to the last part.

¥ Proactive injury management is importan¥ou v[$S Z 0% nS P
injured from time to time if C } p [MEing exercise hard enough to stay
active as you age. | constantly look at my joint stability, levels of nerve
irritation, muscular firing, and body symmetvyust as | describe in this
book. All of this is to try and prevent injuries or catch problems when
§Z C je@ly. Since supplementing testosterone pushes my blood
hematocrit up (the number of red blood cells), | put those extra blood
cells to good use. Once evdryo to three 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 (E s&abling problems but are areakconstant irritationv all

likely related to wear and tear and declining stem cell activity as | age.
Sq | havemy colleagues give these are@s * * %o (E* Z}6f my own
healing blood platelets.
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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

STABILITY

ARTICULATION
The ability of a joint to tightly move The health of the joints. Shock-absorbing
as it was designed without extra tissues like cartilage; spacer tissue such

motions that might hurt the joint. as meniscus; or stabilizing tissues such as
labrum can be damaged.

TREATMENT

APPROACH

www.regenexx.com

NEUROMUSCULAR
The nerves drive the muscles. Nerves that
are irritated or compressed cause pain and
may be less able to promote muscles
to properly fire.

SYMMETRY
The left/right and front/back balance of
the body. When the body is asymmetrical,
certain parts get injured or wear out faster.

"True freedom is where an individual's thoughts and actions are in
alignment with that which is true, correct, and of honono matter
the personal price."
Bryant H. McGilll
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Symmetry

In most patients,$ Z Eusuelly 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 degererat
eZ}uo v[S o0 i}]vSequally@6addition, osteoarthritis is
more commonly seen first in the knees and hips and less often in
§Z vloe v 0 }AeX tZCM P ]JvU <Z}po Vv[$
being impacted the same? The reason is clear: the wear andnear
our joints occurs unevenly, with some being impacted more than
others or one side undergoing more wear than the other.

Why Should | Care About My Symmetry?

I( C}u }Vv[$ dawaktisd and pain free as you age, then ignore
this chapter. If you do want to stay active, then pay attentigour
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 reducin
the wear and tear forces that destroyed the joint in the fipice.
As an example, placing new
tres on a car with bad
alignment, without fixing the
alignment, is guaranteed to
quickly wear out the tires
again. This issue is often
ignored in our current quick-
fix treatment methodology
ITA e V. Zuv @ -
patients with a specific wear
pattern, like on the right
medial meniscus, where the
most salient questions have
never been asked: how did




this knee get like this, and what anee goingto doto ensure thait
} v [g&t this way again?

The reason the issue of specific wear-and-tear patterns is mostly
]PV}CE ]* $Z 8§ ]S8[ }u%o AX D}eS %ZCe] ]
understand the biomechanics of the body. The few physical
therapists or other providers who have spent years of extra study
learning biomechanics are often too heavily incentivized by
insurance companies to take the time needed to figure out why a
part keeps failing.

> S[e M- *]u %0
illustrate  this concept. The
skeleton on the right has bee
drawn with red force arrows going
down fromthe hips. > S$ay that
for an unknown reason, slightl
more force is applied to the righ
side (the thicker arrow) than the
left side (the thinner arrow). We
take thousands of steps a da
What happens to the extra force
on the right, and how does the
body handle them? The right hip
knee, and ankle will all reac
They will initially justshore up the bones, tendons, ligaments,
cartilages, and muscles on that side. When this person is young,
with many adult stem cells in these areas,dneshemaynot 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 break down. If our only goal is to replace
one of the right-sided joints with an artificial joint, that prbssis

may wear out a bit faster on that side, but this is likely not a huge
issue. However, ive wantto preserve that right-sided joint with
Orthopedic 2.0-type procedures, we had better figure out why that
joint is gettingso much more wear and tear and correct that
problem.
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Take Five Minutes to Understand Your Symmetry

Patients are often surprised to find out that their body is no Emg
symmetrical. Others have noticed that a certain area has been
getting tight for years. Either way, going through an intensive five-
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 sideto-side or frontto-back motion }v [®ear evenlylf

you have any areas thataretightand S *Cuu SE] o v C}lu
(]JPUE }us AZ §[+ P}JvP }v v (]Z& 8Z « U C}lyu
CILE (MSHE ]J( ]1S[* v}S o @oor. |6 fdat}sywviRetryS $Z
is often the single biggest thing that you can work to fix that may
either allow you to have an active older age or one plagued by
problems 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 and backtise sameor
different, and whether the tightness in the lettered areas is
different on one side or the other. Realize the differenoesy be
subtle, but important. In addition, pay attention to which
movements cause pain and wherle C } u [a@patientof our clinic or

a patient of a Regenexx Network physician, fill out the form in
appendix A and bring it to your visit.

If any movement causes significant pain, stop immediately and see

a doctor. If you think anyof these motions may injure your you

are %o E}v 3} JVipE] » A13Z }uu}lv }E pvuep o u
do this test, and, instead, see a physician.

Step 1: Protracted Shoulder Check

Stand normally and place your hands together. Raise them ove
your headasshown. Move the handssfar 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 frontof the shouldersat points A and B are equally
tight or if one of them is painful. You can also do this same
maneuver lying flat on your back on a firm surface. In that case,
your hands should touch the floof.( $Z C then 8dth side®f
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your chestare too tight, or you may have
problems withthe rangeof motion of the large
shoulder joint. This step checks your ability
abduct the shoulder and also checkbe
tightness inthe pectoralis major and minor
muscles along with the front and bottoof the
shoulder capsule.

If this causes shoulder pain, you may have
shoulder impingement, groblem where the
structuresof the shoulder are getting pinched b
poor movement patterns.

T da1s

Step 2: Posterior Shoulder Check
Stand normally and place one hand behind your back. Raise it up as
high as it will go. Both hands should be able to go at leaghd¢o
middle of your upper back with the thumb just below the shoulder
blades. Notice whether both sides can go equaliyhigh and
whether you have tightness in the back of
the shoulder at points A and B. Is one si
tighter than the other? This movemen
measureshetightness inthe infraspinatus
muscle as well as the back of the should
capsule.

Patientswho v[S } §Z]s S v §
overload on the back of the shoulder joir
where they can develop labral tears
While many surgeons would just focus ¢
the labral tear, the real focus should be ¢
AZC §Z]e *Z}po E V[ ]v 587

Step 3: NeclCheck

Very slowly and carefullsoll your neck 360 degrees (only 180 is
shown). Does this cause any pain at any point? Does it roll equally
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well to the front, side, anthack? Is one side tighter than the other?

W 8] vie AZ} }v[$§ } A straight]Back BrihacR 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 tightn@sghe

postural musclesf the neck that holdhe 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 helpto turn the head.Youmay also notice

that C}p Vv[S Z}o ClpE Z | bfdels®ut]ef }E S Z
control if you do.

This is  often
St@[@ 3 \ caused by

weakness in the

deep neck flexors,

like longus colli or

longus capitis.
Weakness in these

deep neck flexor

Upe 0 vV 0 s} ZE&}v] Z Z X /v §Z "E
chapter (next chapter)S Z & $trength and endurance test that

also covers thisissue.

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
your feet firmly planted
~8Z C <Z}upo v]
Do this on both sides.
Can you turrasfar with
your neck and your
upper back on the left
ason the right?Isthere
more tightnesson one
sideof the neck, upper
back, or lower back

119



thanon the other?

Patients who v [@irn their neck may have a problem with the

facet joints; whereas%. $] v§e AZ} Vv[S SUEV $Z |E u%
have that issue or a problem with the normal motimirthe rib cage,

the rib attachmentsat the spine (called rib facets), tire thoracic

spinal facet jointsln 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
symmetricalv ] S [ e

to cheat by placing one
foot forward or back.
Note whether both
feet move inward
equally (the motion is
mostly coming from
your hips). Also note
the A and B points
listed in the front and back of the hips. Are these areas equally
tight? Is one tighter than the other? Also note the C amqpbDtsv

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 @hA]e ]35[e
cheating.

I(}v Z]% Z +« A EC ]J(( E v3§ & vP }( u}d]}v
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
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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 tly an
improve the hip range of motion through an injection that stregsh

the joint capsule.

Step 6: Lateral Hip and Back Check

Stand normally and reach to the
side as shown. Go as far as you c:
and note points A and B. Can you ¢
as far on the right as you can on th
left? Does one side of the lowe
back and/or outside hip feel tightel
(point A or B)? Does that tightnes
extend down the side of the leg tc
the knee (points C and D)? This st
measures the tightness in the
opposite lateral lower and uppel
back muscles, like the quadratu
lumborum and iliocostalis
lumborum. It also measures the tightness of the opposite lateral
hip muscles, like the tensor fascia latae and iliotibial band.

I( Ctp Vv[S v e Up Z S} }v ] U SZ E u C
these muscles or the spine. If you have pain that goes down the side

of the hip and leg, you may have an Sl joint problem with tightness

in the iliotibial band or an S1 nerve problem in your back.

Step 7: Gluteal, Lumbar, and Thoracic Extensor Check

Bend forward all the way, and try and touch your td@eyou get
painor severe tightness in one or both hamstrings (point A)? Is one
side of your buttocks tighter than the other (point B)? Is your lower
or upper back tight (points C and D)? Can you get within giesnc

121



of the floor? Does this cause painperhaps tightness, numbness,
or tingling in one or both legs? Is your belly in the way?

Patients who have difficulty getting close to the floor have
significant tightness in hip flexion (which could be arthritis) or
lower/upper back flexion (which
could be disc disease or extens(
muscle tightness). If one hamstrin
is always tight despite your bes
efforts to stretch it, it could actually
be an irritated S1 nerve in your bac
despite the fact that your back

} ev[S Zthd&E $uch. Irritated
nerves in your back can also cau:
one or both legs to get tingly in this
position.

Step 8: Hip Flexor, Ankle Dorsiflexion, and Forefoot Check

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 bagk |

On that leg, bend your toes so that they meet the floor flat. Ga th
other leg, flex the ankle as much as possible. For some people,
getting a good stretch may involve placing the hands all the way
down to the floor. Notice the front of the ankle of the feard leg,

and compare that to the other side when you perform the opposite
stretch (point A). Does the buttoan the front leg have the same
sideto side tightness? On the back leg, can you flex your toes (point
B),or is this restrictesn one sideor painful?Onthe same leg, is the
front of the hip (point D) equally tight on both sides, or is omke si
tighter? Can you get as low on each side?

Patients who have difficulty at point A (front of the ankle) may have
ankle arthritis or a bone spur in the front of the tibiotalar joint,
restricting dorsiflexion of the ankle. Patients with probleatsB
(toes)mayhave arthritisat the metatarsophalangeal (MTP) joints in
the foot. For the big and secwl toe, this can sometimes be related
to long-standing low-back problems (even though you think your
back is fine)
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Patients with problemat C (buttocksjnay have problems with hip
flexion, indicating tight gluteal muscles or arthritis in the hipnPa
with this maneuver could also mean a labral tear in the fiathe
hip. Finally, if you havan issueat D (frontof 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.

Step 9: Knee-Extensor Mechanism Check

Stand normally and grab one foot with

the same hand while bending the knee

as shown. You may need to hold onto
somethingX dZ SJ- SH 00C C}uc
observation./( C}un V][S *]oC 0
like this (after a practice run), then you

have significant lowwack and hip-
stability problems on the opposite side

of the knee bend (see the**S ]0]5C _
chapten. For the symmetry check, do

the right and left knees bend equally@

really check this, make sure you stand
straight while checking both sides. Does
point A (quadriceps) feel the same on
each side? How about the front of the

hip (point B). 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
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(see next chapter)f the frontof the hip is tight, youmayhave 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 in the knee
joint due to chronic arthritis, which reduces the ability of theek

to flex.

Step 10: Adductor, Sartorius, and Gracilis Check

Lie on the floor and place one ankle over the opposite knee as
shown. Next, try to get the bent knee as low to the floor as possible.
Check both sides and see if theg equalin your ability to get the
ankle highup on the opposite knee. See if point A (insiofghe
thigh) feels the same degree of tightness didside? Can you get
one bent knee farther toward the floor 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 S{t 1.
cause hip or insidef-

knee pain. In addition,
patients  with  hip -
arthritis may notice a

difference in flexibility
from sideto side.

Step 11: Lumbar and Thoracic Extension Check

Lie face down and prop up on your elbows, arching your back by
lifting your head as high as possible and pushing your hips ieto th
floor. Can you do this without pain? Does your lower back {@oin

or upper back (poinB) feel tight or hurt? Do you have 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 cdadaé
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problemin the joint between the shoulder blade and ribs or in the
rib cage itself.

Whatdo youdo
now with this
information? If Sﬁ 11
you have an
area where

your
U}tA u vs |-
normal, or

SZ @& npeticeable side to side difference in motion or tightness,
there may be a few different causes. First, this needsetboked

at by a physician, physical therapisty 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?

1. Dosimple stretches. The longest running stretching baok
§Z u &I § ]« } vSeéthisvinkXor Amazaor this one
for the basic stretches

2. Clear trigger points. When | discuss specific muscles above,
these are your areas to 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. Z % |]E JEE]EE v EA +X *}u 8Ju - v ]E
allow normal motion in an area, as a protective response for the
nerve. This topic is dealt with in the next chapter.

4, Treati}]vs E&SZE]S]*X "}u SJu « v ESZE]S]
motion because bone spurs within the joint are blocking moton

the covering of the joint (the capsule) is too tight. For information
onthese issues, seethe ES] po S]lv. Z %S &E
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Now That You Know Yoy A° WE} o ueU > §[<AboutEv D}
Symmetry

t [00 3 ES (]E*3 A]3Z §Z +%]v U + C}JuE E
be useless without an anchor point. This anchor is your spinal
column. You might be saying, But | have a shoulder or knee
problem. Why should | care about the spine? Because regardless of
AZ @ Clu ( 0 8Z % JvU ]S8[+ ou}ed Ju%o}ee] O
to be involved in some way.

A recent documentary on the tragedy of 9/11 provides a vivid
example that may help bring this concept home. On one of the
upper floors, many workers were trapped by a door to the stairs
§Z § Alpuo v[8 }% VX E} u 88 E Z}A u vC o EP
}% vU ]85 A}po v[8 pH P X /8 SpuEve }us 37 §
airplane strike had twisted the spine of the building eseslightly,

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.

Lordosis in the Spine, of S Al About the Curves

Lordosissthe medicaltermfora
front-back spinal curve. A &
healthy body in normal =«
standing striveso useas little

energy as possible. Thi
diagram to the left shows how
the neck and low-back curve
are counterbalanced so tha
you can stand up straight witr
a minimal amount of effort.

Far too little attention has
traditionally been placed on
these curves, but the medica
and surgical community is
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slowly changing their positioon this important issueResearchers
have completed clinical trials showing that rehabilitation efforts to
restore these curves do produce positive clinical resuisme
spine surgeons now routinely take extra time and endogsestore

or preserve the normabr natural spinal curve when performing
fusions and disc replacements.

Whyarethesesoimportant? First,] S &l 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 th#tgy soon realized that the
human body had another secrdt 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 energy in
movement, and it all starts with the spinal curves. These finely
tuned curves allow yoto stand using almosto 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 aswell.

How would you know if you have bad spinal curves? It can be found
on your MRI or X-rays,uS SZ ¢ Jeep e & Vv[S }(S Vv ]
the reading radiologist. It usually takes
doctor A Z } [ooking 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 wayas to equally
distribute forces between the front part
(the disg and the back part (thedacet
joints). This only happens when the normal
spinal curves (lordosis) are present (see
image on the left).
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When the curve is lost (straight spine), th-

forces get distributed more toward the disc
which can cause it to get overloaded. We ofte
see this on MRIs as swelling in the verteb
E}puv 3Z ] ~AZ]1 Z u ve '[3
capable of handling all of these forces, ar
§Z C[E& HissblteBto the surrounding
bone). The official medical term for this MF
(Jv ]vP ]+ ~D} ] Note the d¥gram
to the right, which shows a loss of curve and
move of forces (large redrrows)to the front \

of the spine (disc).

This loss of spine curve is a problem wh

considering stem cell therapy or any other type

of regenerative procedureon the disc because while such
procedure mighbe ableto help keep the disc
from failing, the same forces that caused the
disc to fail in the first place (los$ the spinal
curve, placing too much pressure on the disc),
will persist.Sq we believe ] § petter to have
the patient undergo therapyto restore the
normal curve either before or during
regenerative disc therapy.

What happens if the curve is too much? In
that case, this is called layperlordosis(see
figureon left), and the weight gets distributed

too much to the facet jointThese little joints

are about the size of your finger joints and live

in pairs at the back of the spin&here are two at each spinal level,
with one on the left and oneon the right. They help to control
u}sllvU ¢} 3Z 8 vC *% J(] A ES E v[§ P &
When they get overloaded by a big spinal curve, they can get
arthritis much more quickly and showsigns of wear, such as cysts
andhypertrophy(the body will literally make them bigger handle

the extra weight). When these joints become bigger (arthritis), they
canplace pressure on the nearby exiting spinal neyeesl cause a
new set of problems.
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Forward Head, Kyphosis, and Lower Neck Joints

Asdiscussed above, the spine is a delicately balance
machine where the neck and low-back curves
counterbalanced by the thoracic curv&swe age,

our head and shoulders tenid hunch forwardas 2
shown on next pagé\sthis happens, in order for us to '*
see straight againye crank our necks back farther.
Because of this extra backward pressoinghe neck, «.
the facet joints in the bottom of the neck can be K
compressed, causing pain and more arthritis at
those levels. While performingraditional facet
injectionsinto these aggravated joints can help, it
does nothing to solve the excess loads on the area,

q
"*agpuuns®

so the pain just returns. This is a great exanggle R
how Orthopedics 2.0 differs from pain management. :
The pain management approadd to put steroid KR

anti-inflammatoriesinto the joint to reduce pain.

The Orthopedics 2.0 approach is to treat the joint (more likely with
either low- dose anti-inflammatories or regenerative techniques),
but also to work on getting weight off the joints by implementing a
therapy regime that restores the proper curve, posture, or
alignment.

Can Your Forward Head Cause Shoulder Arthritis?

What causes shoulder arthritis? If your shoulders have been aching
asyou age, younay wantto pay attention.Are you inthe early
stagesof shoulder arthritis? Is there something you can do to
combat this arthritis and a forward head? Note the diagram above.
When C } p[y@&.nger, your head rad 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 viewsof the normal shouldeon the left hasthe 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 progress, the upper back part of the spine
can become kyphotic (humpbacked). In fact, yaay be noticing

that you now haveo catch yourselasit becomes more natural to
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be in that kyphotic (slouched) position.

Side View of
Shoulder

Side View of
Shoulder

~

Ty

Degenerative tears
in rotator cuff

.lllll..llll..’

Front View of Bone spurs form
Shoulder on bottom of joint

Front View of
Shoulder

What does albf this haveo do with your shouldersAsyou become
more kyphotic (see right above), your shoulders will bégimove
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 dmet
right above) to have to resist that new dowavd hanging forceln
addition,it overstresses the top and bottom of the shoulder capsule
ligaments Asthis progresses through the yearsGf} pu  } i the
kyphosis, the bottom parbf 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 attuti,

the rotator cuff muscles will also begin to fail from all of that extra
stretching. Finally, this new shoulder position will predisppse to
more impingement (where the rotator cuff and biceps tendon get
pinched).

So, what can you do? First,the early phasesf this kyphosis, you
can beat it by using constant stretching against the grain of the
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forward head and shoulder movement. Here are some of my
personal favorites:

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.

In the later phases (oncéhe spine bones have changed shape),
C } 1lilkety need professional helfn any caseif these stretches
into extension cause significant neck, upper bawklower back
pain, youmay have already had bone changes. Another possibility
is that the facet jointsin your spine may be arthritic or painful.
Either way,C}u[00 Vv §} o %o dn€ eflthpse Un thgl
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
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be very helpfulln 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.

The Fight against Gravity! More Things to Do at Home

We all know that aging is a fight against gravity. Yet with stelts

in the mix, we can understand it differently. For example, as
discussed in this chapter, that forward head and hump some geopl
getin their upper back is merely gravity plus bad posture plus stem
cells. What | mean by that is that any positadra jointor a partof

the body held long enough will cause the local stem cells in bone to
react, changing the
shape of the bone.

What are some
simple thingsto do

to fight this change in bone shape? Work against it! Above is an
example of using a foam roller to fight the kyphosis (head forward
position) that | explained earlier. For this exercise, fitem roller

(the white cylinder above) is easily purchased as an inexpensive
fitness item A rolled up towel also works well. When you first
begin, lie like this to get a sense of if it hurts. If it causes,ghen

stop and see a doctor.( ]S } v [S Urtwith & mifiutes once

a day and work up tgnore-advanced exercisemnd longer time
periods (15 minutes). Any paf( C}pE& } C SZ SJ- Plvv
change can be dealt with in the same way.

Is Your Belly Frying Your Facet Joints?

Your back hurts, and like many Americans you have a belly. Could
there be a connection?Ve discussed how changes in the cuofe

the spine can cause either the disos the facet jointsto get
overloadedIf you lookat the image tahe left, note that a big belly

will wantto topple you forward.d Z Hug$teno way to stay upright
without compensating. How does that work? } u[lbave to
naturally increase the curve in the low back to move the ceater
gravity of the belly backward. In doing so, as the blowup in the
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diagram to the left
shows, your body .‘ .'

weight gets .
transferred  from .
being evenly

.'
distributed :
between the discs %
in the front of the ncredid '8
spine and the facet % C“’;‘“;;: .
joints in the back to .+ :
being more on
those joints (the red
arrows). Over time, this will cause your facet joints to get arthritis.
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Scoliosis: A Side-Bent Spine

Your spine should be perfectly straight when viewed
@ from the front. Howeverthe spine can also bernd
the sidein a disease called scoliosis, especially in tall
N women. This can cause the shoulders and pelvis to
I . \ become unbalanced. To the right, see how much
. \ havoc this can cause in the bodgthe pelvis where
/ . the hips connect is way off. Also, #Z} no held
surprise that when your shoulders are off, like the
ones to the right, the forcesn the ball and socket

v joint there willbe 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.

What Did | Self-diagnose in the Symmetry Screen?

So far,A [A V ]e pee]VP 8Z IV %03 }( %o}}E o
by too much movement, ohypermobility Equally important is
hypomobilityU }E& Az E i}Jvd }JE *%]v 0 ¢ Pu v3§

enough in all directions or certain directions. This is what you self-
diagnosedn the five-minute symmetry screen.

Chiropractors and osteopaths have been focusing on hypomobility
for
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more than a century. The reason we medical doctors have given
them a hard time is thahypomobilityhas been traditionally hard

to measure. However, there is good evidence now that this does
occur. In_fact, studies that specifically apply this concept
(hypermobility versus hypomobility) 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 withmanipulation to force these segments to
move.

Hypomobility can be as damaging as hypermobility. The take-home
Uee P Je 8Z 38 ]( CIHE i}]vde }Vv[3 u}A VvIEuU o
you haveo get themto move normallyor this will place more wear
and tearon
the certain
parts of the
joint. What are
some

examples? If
your knee
A}v[s

straighten all
the way, the
front of the joint cartilage will wear more than the back. How about
a hip that A } v f&rn 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

Z 0% }v3E}o §Z § i}]ws have phallrandssocket type

joint with a ball sitting in a shallow socket (like the shoulder). Here

A [oo 00 S$Z u upe o V uUMde 0 ndXBpwlZz upe
equally on the joint. When one pulls harder, the opposite muscle
lengthens equallyo allow the joint to move.

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
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is critical.

What happens if oneu pte 0 relpase 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, wherigger points in one muscle make

it tight and weak(more on this topic at this linkHow do you fix
this problem? You need to loosen up the tight muscle. This is
discussed further in the neuromuscular section. The same thing can
happenif one partof the joint capsulgthe thick fibrous covering of
the joint that helps to limit motion) is too tight or the ligamentsth
hold the joint together are too tight.

Adhesive Capsulitis: What Happens When the Joint Locks Down?

While ] S §lear, above, that ajointthat} < v p$ove freelynayhave
issues with overloading certain parts, what happens when the joint
loses almost all of its motion? This is what happens in adhesive
% *10]3]*X E} } C ]e i119 pE AZC 3Z]* Z %%
due to chronic inflammation in the joint due to poor blood sugar
}vEE}oU e ]8[e e v ul® luulvoC Jv ] S] %

This problem is most common in the shoulder and lesser recognized
in the hip. In the shoulder, it tends to get noticed qlyclas 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 justden

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.

t [A had great success in both joints treating this range of motion
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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 joindiod/
motion while hopefully leaving healing growth factors around to
help things repair. In thiip, 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

Realignment Surgeryf /[ tAsymmetrical,t} v [ Surgery Help?

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 addingan inch here,
taking awayan inch there,or y all
cutting this or that tendon. Hittinginto groove
These kids were so severel

]+ o §Z § ]85 <]uY
matter that the accuracyf the
surgical healing coulge off by a
few millimeters either way.

Poorly aligned patella,

Incision made in fascia
(lateral release)to “realign”
patella

Fast forward 20 years, and | no

longer see disabled kids for a living

but patients with chronic joint and

spine pain. | have seen hundreds of

patients through the years who
have undergone the same type of realignment surgeries, although
§Z C ]vVv[8 } *} A ooX tz §[+ §Z 1(( & v
musculoskeletal system is tuned to submillimeter to millimeter
precision. Human accuracy and surgical healing can be fetk
millimeters either way. So, whilgS[¢ % }ee] 0 SZ § nLE
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realigned tendon, muscle, ligament, or bone might be in the perfect

v 3}u]l] 0 %o}e]8]}vU ]138[c u}E o]t it FAXS 13 /
Also, manytimes these surgeries ignore the cause of the problem.
Take the examplef a knee lateral release The concept is that
the patella ] ¢ v fraickingproperly and is being pulled too far to the
Yuse] }( 18+ PE}A ~}E } ev[§ Z A Vv}uPZ
inside). Rather than asking what biomechanical forces have caused
this to occur (issues in the hip, low back, etc.), we often try to take
a quick fix approach by cutting some of tingadricepsattachment
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 wilke too far lateral,or if too much
of the lateral side is cut, too far medial. Add in to that calsuhat
the same forces that were pulling the patella too far lateralig
likely still there (say too little hip external rotation), and thegery
Z +v[8 *}JoA §Z He X Alv 8Z o (E nt% Eu v
of the musculoskeletal system, rather than a quick decision, I tell
patients to think long and hard before getting a proceduratth

v[S e]argone.

Learning More About How the Parts Fit Together: Nonsurgical
Solutions
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So,we just learned that tryingo fix small alignment errors that can

leadto big problems over time with surgery v$dch a good ideds

there a better way to approach this problem? Yes,ibrequires more

thought. You knowthe song: * d Zhip }v [eonnectedto the leg
}v Y The same applies here.

t [o0 8§ ES C & I]JvP }Av 8Z % 5 oo}( u}@E
The kneecap sits in a groove and is controlled by the surrounding
structures (see below). There are two ways the kneecap can rub
against the side of the groove. The first is that the kneecap moves

out of position and bangs against the side walls of the groove
(straight arrows). The second is if the groove itself moves (curved
arrows). The groove siis the femur bone and that } v [motion

]Jev[$ }vSE}oo § §Z |Iv So,usfully uhdersiahtho X
kneecap problems, we must first start with the hip and work down.
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The femur bone, where the kneecap groove lives (trochlear
PE}IA U v u}lA }us }( %o 1( 82 Z]1% }
motion. The hip range of motion cdre controlledby many things,

not the leastof which is arthritis at the hip. Irritated nerves in the
low back can also lead to muscle firing issues in the 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 summary, what happens at your hip
impacts your kneecap. Now d¢ekatthe knee area. The kneecap

is a just a small bone that lives at the end of one of the most
powerful muscles in the human body: the quadriceps (&kaZ

< _ WWhat happendo these four muscles that make up the
quadricepsdetermines what happens to the kneecapju oA C-
dumbfounded when patients show up and are more concerned
about the cartilage loss under their kneecap than the status of the
main muscle that controls it. Th@oblem is that outside of a short
stint in physical therapy, nobody has ever told them that thleguld

be concerned about the muscle. What can happen to the quad?
Trigger points in the muscle can lead to parts of it being dbuin,

so this means that one part of the muscle pulls more than the other
on the kneecap. Obviously, traun@the kneecap can knock off
cartilage, leadingp 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 anythingan th
foot and ankle can also lead to problems. The angle of how the foot
strikes the ground can impact how the femur 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
thisboneisabad X /3[¢ o0¢} E 0 8 &8} AZ § Z %o %o
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
%0}ee] O pHe ¢« }( C}HE % E} o u & ]JvP PV}
all physicians look at the problem this way? Many times, its lack of
SE Jv]vPU pusS <}u SJu « ]S[- He IHE u ]
rewards more for procedures on a join than it does for diagnosing

how the joing got that way.
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More Specific Joint-Alignment Issues

E}A §Z § A[A o Ev Jus 8Z }Ju%o £ o0]Pvi
e sJu%o0 ¢ v %0 U 0 esnfiereodivious onga. First,

the knee can ¢ VS ipnesS o]l SZ %]V vX zZ}u[A

the term knock-kneed or bowlegged. These are conditions where

the knees can be bent so that they touch (knock-kneed, or what

doctors call valgus) or are too far apart (bowlegged, or what doctors

call varus).

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

§Z & 18] ]JP suEP ECU v }v AC

to prevent ever having to do this is

to not remove pieces of the

meniscus in the first place.

Foot Pronation

When your foot rolls inward, this is called pronatidrhis can cause
knee and hip alignment issues, such as knock-knees. This can also
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cause the hip to internally rotate, overloading different parts of
both of those joints. So sometimes, correcting a knee issue means
correctingA Z &joingonatthe foot. Pronation can also be caused
by irritated nerves in the back 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.

t [A o0 Z & Balahcs Z

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 activealife
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
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inner ear, but these other two systems are equally important and
play into symmetry.

What part of the upper neck seems to be the most important for
body symmetry? A number of years ago, a team of researchers
started killing the little nerves that took information from the C2-
C3 _joints 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
] v[$ Iv}iA
about the upper
neck. This misconception
still exists in medicine today, with
the vast majority of doctors not
kn}A]vP }us A EA] P
J11]v eeU_ }E ]11]v o+ }u]vF
the neck,despite published research
on _the phenomenon Based on the
research, the C2-C3 area amgper neck
muscles as well as thesternocleidomastoid
muscles, all seem to be implicated.

So, what does this have to do with alignment? Recersbyme
Australian researchers have determined that patients with
whiplash injuries have difficulty in_determining which end is up
>]8 E o00CU §Z ]Eethe bamdprdgriateptiveability as
normal subjects. We believe that this is daenjury of the upper
neck joints, which is common in this type of injuvye 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.
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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 normaitte
patient. The #ighting reflex SZ v 1] |+kéep the eyes and
head level while standing. This causes the patient to tilt theytxo

one side to compensate, as the neck stays bent. This then causes
all sorts of problems with arms frequently getting numb (usually on
the little-finger side of the hand) frorthoracic outlet syndrome
(the 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 the pelvis. It can even alter how one side
of the leg and foot strikes the ground. As a result, in looking at
alignment, one must always consider how it interfaces with this
master balance-control system.

Can Alignment Be Impacted When the Spinal Stability System
Goes Off-Line?

z}YU[A o0& C o & vstabilitysgstérd in the low back
(multifidus musclé. Is there something similar in the neck, and can

it impact alignment? We asked ourselves that question about 10
years ago. One of our physical therapists was tasked with seeing if
the multifidus muscle in the neck showed signs of atrophyi,itike
the lower backHe was able to prove (later as part of his PhD thesis)
that this does occulWhen 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
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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 nervecan get
irritated, causing
headaches. For the
scalenes, the brachial
plexus can get pinched,
again leading to thoracic
outlet symptoms with
numbness in the little
finger of the hand {Inar

or lower trunk of thebrachial plexuglistribution).

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 ik timo
collect, hunt, process, and consume food was gréatsuch 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,
o0 fdkealeft-foot injury. With an injured left foot, you instinctiwel
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 exam@eydies where patients

are asked to bear more weight on an injured or operated area
(different from the current nonweight-bearing orthopedic heajin
paradigm) show that healing with weight bearing is better than
extended periods without weight on the joint

The great adaptation machine also gets a good deal more complex.
| have noticed that in chronically injured patients, the system is
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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 symptom#ttimes, my left scapula will hurt; at other times,
my biceps tendon; and at othersyy low back. | can feehy body
rerouting forces through adaptation, from one site the next.
When the neck stabilizergo 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, and SCM
fire up. What happens when these muscles complain too mivbh?
body reroutes 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 baxget torqued, and

so on. This complex neuromuscular response has allowsetbr
millenniato continueto function with injury.

For patients and medical practitioners, this adaptation process can
often be like peeling back layers of an onion. Again, aiitglest

(the injured left foot analogy), sindke left foot is causing a limp, it
maycomeasno surprise to the patient that the right foot begits

hurt as a resultof 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
E o3 X /v 13]1}vU % ZCe] ] ve AlJoo }(3 v }\
hanging ( & (of vhereit hurts today. This approach again avoids
the salient question, how did all of this get this way? Initoiad,

just treating the part that hurts will only be a temporary fix, asthi
part will soon be overloaded again!

How Do | Know if | Have an Alignment Problem?

&]E+3U /[A }voC « E § Z coscérningi@romonZzZ E
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 of specific trauma. For example,
while they may have both knees that hurt, the right hurts much
worse than the left. In addition, an MRI or X-ray of both knees
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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 offtleor 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 padf the soleof one shoe wear more than the
otherparts? Does one pamf your pants wear out faster than
another?Isit easier to hold a handbag backpaclon one shoulder

or the other? When(C } p [a@ive, are you dramatically stronger on
one side versus the other (more than you would expect based on
being right or left handed)?

If | Have an Alignment Problem, What Else Can | Do About It?

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 allopathieedicine

was in its infancy and unabie address what seemed like obvious
problemsto nonphysicians. The pioneers wevtoshe Feldenkrajs

Ida Rolf and Matthias Alexander| was introduced to these
geniuses when | realized that by the early 1990s (just afut
residency) these issues were still not being addressgthysicians.

dZ }v %3« /[A ]e pee Z E Ay @ining H %o E 3
physical medicine and rehabilitatiomoremedy this deficit, | took

to reading the old workef these masterto try and learn what | had
never been taught as a physician. Newer systems sudtilaies
Muscle Activation Techniguélyofascial Release Approgcand
Egoscudnave added to the diversity of treatment methodologies
that address various aspects of posture and alignment. In addition,
curve restorationhas now become a scientifically vetted medical
art.

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 therapisElorence KendallSqif C } p [tAed and
failed physical therapyj, S imlikely that you saw a physical therapist
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with proper training in the art of biomechanical and alignment
analysis and treatment.

Brief descriptions of the alignment concepts follow. Click loa t
links to learn more.

{ Rolfing Sounds a bit likidne vernacular for vomiting, bui 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.

{ AlexanderMatthias Alexander was a tuof the century orator

in a time before the electric amplification of voice. He figured out

that certain head and neck positions allowed the speaker to project

his or her voice bettein an auditorium. This was later appli¢d

Nel l % E(}EU E+ 3} JukeEIA 3Z |E & E(}C
system of treatment focused on head and neck alignment popular

with stage and theater performers.

{ Muscle Activation TechniqueéDeveloped by athletic trainer
Greg Roskoph and based 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
§Z }C C "SuEv]vP }v_msgles. |vZ] ]S

{ Myofascial ReleasePioneered by Arizona massage therapist
John Barnes, the focus is on trigger point massage to release or free
up tight muscles leadintg poor body alignment. There is less focus
on overall body posture than in Rolfing.

{ Egoscue Begun by Pete Egoscue, this system focuses on
activating and strengthening specific muscles with specific
exercises to restore normal body alignment and posture. This
system has become popular with physical therapists wanting to
increase their knowledge about biomechanics.
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{ FEeldenkraisDeveloped by Israeli physicist Moshe Feldenkrais,
the focus is on alignment in simple movements.

{ Curve RestoratianThe gurus of this now scientifically vetted
field are the Harrisons, chiropractors who have been publishing
their results in peer-reviewed medical journals for years. They use
very specifically designed forms of specialized traction to restore
the normal curvature. They have also designed home units so that
patients can try to deal with this problem in a dyourself
program.
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Chapter 5: Neuromuscular

My countrymen should have nerves steel, musclesf iron, and
minds likeZpuv & }oSX_
Swami Vivekaanda
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Neuromuscular

&1E u vC &E E-U §Z § EBu v pnCE}lectaniyy & -
» ] $ifed hereit means both nerves and muscles and is often wsed

refer to the connection between the twoWhile the nerves in various

parts of the body tell many different organs whatdo, the most visible

organ they direct is muscle. Your nerve says, jump, and your muscle

says, how high?

Think of thenervesas 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
§} §Z & ]JvX dZ]- ]v(}Cpropsidteptive_ oo qu}A- Clu
§} (]Jv oC ipeS C}HME Uu}A u vsSe 8} AZ S[s P}
environment. For example, if you step on something unstable, you
might fall. However, that information is quickly relayed to the apin
cord where reflex patterns stored there instantly adjust your stance.

[§[« C 8} « Z}A &¥stemn @ays}qbig role in the type of
muscular spinal stability discussed in the first chaptey discussed
above, this typeof stability during movement is made possililg
proprioception which is used to provide real-time feedback so that a
moving joint stays in finely tuned alignment. For example, if the joint
experiences forces that might caugeo translateor shift too much,
small joint sensors detect this motion and instantly tighten musides
counteract that abnormal motion and keep the two joint surfaces
aligned (keep the joint in the neutral}v X /( $Z]e ] v[§ Z 9
thousands of times each day, the joint would wear out much more
quickly.

What happens when this system of sensors, nerve impulses, and finely
tuned muscle firing goes of6]v M ¢ ]e e Eo] €& Jv §Z
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chapter, oo Z | @& |+ o0}}e X /v SZparnZhd&oghelx C}pu[
spinal nerve irritation or compression occuthe muscular stability
system for the spine goes off-line, atlte spine becomes unstable. |
believe the same happens in peripheral joints, like the knee. Iakpin
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 afelin
have reduced efficiency, and, as a result, the knee joint becomes
unstable. So now, when the knee experiences abnormal forces, like a
shift, the wiring loop through the spine between the joint sers and

the muscles that protect the spine is impacted, causing an swer-
slight delay. This delay leads to a joint thatsgeut of alignment more
easily during motion anésa result, a joint that is more likely become
arthritic. Since this concepif muscular_activation delay has already
been very well documented for spinal stabil{tyere the delay causes
the vertebrae to become unstable in movement), there is no reason to
believe it only applies to the spine.

Kv }( 8Z % E} o us A[A Z e u ] o }uupv]
and most widely available test for diagnosing nerve pathology
(electromyogram [EMG]/nerve conduction study [NXdS)ery specific
for certain types of nerve injuries (such as when a nerve is wholly or
partially destroyed by trauma) but not very sensitive for other types of
nerve problems.In particular, many significant problems with the
nerves involve small fibers (small-fiber neuropathy); whereas, the
EMGIE "~ § S detefBthis type of pathologylin addition, the test
has very poor sensitivity in detecting nerivatation. While other more
sensitive nerve tests (in particular, quantitative somatosensory tests
[QST]) are commonly used in research, they are not yet widely used by
physiciansSo,]Jv. & 0 A CU %ZC+] ] ve E }(5 v ~(o
diagnostic-testing standpoint in figuring out when nerves are sick. In
other words, based on the
research, a negative EMG/NCS

} ev[8 Epo }us v EA SE}p o X

/8] § ¢85 §Z S[e Z]PZ0oC *% ](] U
but with poor sensitivity. The
definition of a good diagnostic
test is one which ishighly
specific and highly sensitive
(capable of detecting the
disease 99% of the time when
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there).

Sq in summary, even small amourggspinal nerve irritatiormay not
causeany noticeable bacr neck pain, but it can wreak havoc with the
muscular stability system either in the spine itself or in yourttgi8ince
this system protects your joints during activity, when this type of nerve
problem takes muscles off-line or reduces their efficiency, this will
eventually lead to less protection for the joints and an earlier onset of
arthritis. In addition, the diagnostic-test toolbexe have available to
ustoday } v [idclude tests thaare capableof detecting this typef
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.

Take This Simple 10-ltem Test for Nerve Problems

1. | have numbness, tingling, burning, or electrical sensations.
Yes /No

2. | have chronic tightness that feels like pressurmjnarm or leg

with certain activities. YesMo

3. I Z A ZE}v] 00C 3]PZ3 upe o 8Z S ipes
matter how hard | stretch. YedNo

4. | have painn mywrist area whenever | reach for something.

Yes /No

5. | have pain in the back or bottomofn& o 37 35 Ahwqg P}
Yes /No

6. One arm or leg always seems to be significantly weaker  or
smaller than the other, no matter how hard | try to strengthen it.
Yes/No

7. My arm or leg feels a bit* P } } (& uncoordinated after | do

certain things. Yes/No

8. I ZA v & } ZE}V] % ]vasd o mamdr A}v[s
what | try. Yes/No

9. | have chronic neck or back pain. Yes/No
10. | had a back or neck problem years ago, but it seems to be fine
now. Yes/No
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If you answered yes to any of the above, you may have a nerve/muscle
problem and not know itQuestion Jabout numbness is more obvious.
Most people associate these symptoms with nerve probleggngestion
2 ]+ vgaobvious. Whers Z @r¢asureon a nerve in the near back,
mary % S] vSe }v[S v e E]JOC ( oV | }CE | %o ]
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 3s also not obvious. That chronic hamstrings or groin
§]PZ3v s Clu[A v. 0 u]JvP }v JvP }us }( *Z %o
caused by a pinched or irritated ner@uestion 4s really interesting.
We commonly see thiswheg& Z @&céwring around the median and/or
ulnar nerve. Reaching out to get something places the nerve on stretch,

v e]Jv ]8[+ ¢« EE U ]38 Vv[3 ulA A]8Z 3z (EL
where the nerve is scarred down. How abguestion 5the heel pain?
Most patients with plantar fasciitis would think it must be sad 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 Gnay seem more like something associated with a nerve, but

the weaknes®r atrophy (smaller muscles)[u § ol]vP Jus ] Az
one arm or leg is notably smaller, not the kind you separalysis.
Question 7is an extensionof 6 as sometimes patients with nerve
problems note that theiarmor leg seems uncoordinateuestions 8

and 9 are connected, in that a bad nerve can cause paingsseadily

as it can cause numbness, tinglingburning. Finally] § {mportantto

note inquestion 1Ghat 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.

ESZE]E]s } +v[§ PajpCaWed Arthritis

| saw this title come across a science news feed a few yearslbaidk

me like a welcome pie in the face as | had often suspected that
something like this had been happening in my patients. The congept
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 confirming
this link between bad nerves and bad joints (beee, here, andhere).
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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 that ulcers were due to stress). 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).
[S[* Ju%e}ES vS S} S} %o
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 irird jor

accumulated injuries over a long period of time) leads to arthritiben

joint, which leads to more joint breakdown and pain. This new model

E A E+ » 3Z }o % E ]JPu <} $Z § v}A Jkpd PPE

to arthritis. Sound familiar? |

believe this is just an extension

W Az § A [A V ]e Hee]VP

here: problems with spinal

nerve irritation lead to bad

chemicals being dumped into a

i}Jvs v Ne0}% % C_ i}]vs A]5Z

poor stability, which ultimately

leads to arthritis.

| 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 dowirigger
points) but also baatatabolic(breakdown) chemicals dumping into the
joint. This issue was quickly fixed not by operating on my knee or even
injecting magic stem cells 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

Based wupon my clinical
experience and this new
model of nerve-related joint
pain and arthritis, 1 would
place patients into two

]*S]v S § P}YE] W AZ § /[oo

00 "V UWE}% SZ] ESZE]S]_

A Eeps "N 0 o] ESZE]8]*X_
Early on in the degenerative
process, and for some
patients who have more of a spinal componedot their joint pain,
% S§] v8e & (]JEuoC Jv S$Z v HE}% SZ] ESZ
patients have severe joint pain that is often disablorgcan become
disabling with certain types of activity. | see these patients in linéecc
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 patidrdase an
active spinal nerve problem manifesting as joint pain. They are often
unaware that this joint pain is linked to their spine, htityou dig
enough, they will usually adnti a historyof 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
HVep ee(po i}]vd spEP E] sU AZ] Z ] vég A}EI
have issues in the joint, they also have active issues in the spine that
were unaddressed by their joint surgeries. Treating the spirteese
patients can often make a huge difference.

The second camp is the traditional o <+ {E $ Z S .JFhE€Agroup

no longer hasan active spinal componengr if they do, their arthritic

joint has long since degenerated. Their pain pattern is diffeesrd
matches what we knowof arthritis pain.Youmay remember your
grandparents being stiff in the morning with low-level pain thatame

§8 & Al3z §]A]SC « 357 iJyst3ike AraEps angi %o X _

granny, once these patients start moving, they generally feel better.
Treating the spine in this group is often too little too lads, the joint
damage isdone.
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/ § jmportantto note that there are other factorat play in manyof
these patientssothis is a simplified discussion. For example, patients
with joints that are unstable from a ligament standpoint may also have
more pain when they are active, and patients with bad joints due t
severe trauma may have less pain as their joint warms up. Like anything
in medicine, the bodys a very complex machine, hence, the SANS
approach, which looks at all components of the musculoskeletal
system.

Sqg What Can Be Done to Fix the Spinal Nerve-Joint Connection?

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 problerhe first step in
identifying a spinal nerve component as a cause of joint pain isysimpl
a thorough neurologic exam. When | say a complete examj[$
mean the * wyou feel § Z ] «tipe 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. Thisides

not only light touch (thean you feel thisxam) but also pain sensation
(pinprick) and perhaps hot/cold sensation. The exam also recognizes
that there are multiple types of pain and nerve referral pati®e
including those fronmspinal joints nerve trauma and muscle trigger

points.

If the exam shows that spinal nerve irritation may be occurring, the
next step is a spine MRI. Correlations between the exam findings and
the MRI are important. In addition, this correlation acknowledgex th
while spinal nerves can be compressed by bone spurs and herniated or
bulged spinal discs, they can also be irritated by sloppy stalilithe
spine geethe””S ]0]S5 C ). Ah MikBm@tker of this type of sloppy
stability can be seen on MRI as multifidus muscle atrogeg (the
ANS  10]SC ). SO éueh tfibugh there may be no bulging disc on
the spinal nerve, significant atrophy of the deep stabilizers ati¢visl
(multifidus) combined with sensation problems at the nerve in e |
means that the spinal segment is likely sloppy from a muscidnitity
standpoint.
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Treatment for Irritated Spinal Nerves

Your spine has discs, which act as
shock absorbers. The diagram to the
left shows that thespinal discs can
herniate their _inner contents
(nucleus pulposys which can place
pressure on spinal nerves. This is
calledradiculopathy(if more severe)
or radiculitis (if less severe). This has
also been calledstiaticg" although
this is not an accurate term. The
traditional solution is to surgically
remove the herniated portion of the
disc sitting on thespinal nerveln 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 fromdbe who

Lv[S§ P § eumpt @nerged from this research was the
revolutionary idea that perhaps herniated-disc patients coblel
treated without surgery

As a result, the focus began to shift toward conservative management,
which by the late 1990s includedpidural injections This meant
placing strong anti-inflammatory medications around the painfud an
swollen spinal nerves. At first these injections were just adapted from
pregnancy epidurals, whidmre usually providedo controlthe painof
labor,but later these evolved to more specific placement of medication
between the disc and swollen nerve. These newer injections were
called transforaminal injections (literally meaning through the
foramen or into the hole in the spine where the spine nerve exits).
Transforaminal epidural injections oh@&inflammatory seem to work
better than the older pregnancy epidural injection types (interlaminar
and caudal
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The conventional wisdom regarding epidural injections is tatvait

until the patient has failed a significant courgemedications, physical
therapy, and time. While this makes some sense from a cost-savings
standpoint, our newer understanding that irritated spinal nerves can
lead to shrunken spinal-stabilizing muscles and instability mearts tha
earlier intervention is likely warranted. | believe that preservation of
these spinal stabilizers is very important and that the gbaleatment

isto bring them back online earby calming down swollen and irritated
spinal nervesMy own example is important. Several years ago, | was
performing heavy dead lifts from the floor early in the morning
(generally a bad idea). | felt a pop and 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 stabilizeysld/have
quickly atrophied, leadintgp monthsof rehabto get back into shape.
Instead, | had my partner perform an immediate epidural to calm these
swollen nerves and was back to weight lifting three days lated iBhi
AZ §/ u v CJ]¥8 @EAVS]IVX_

The Paradigm Changes Again: Epidural Steroids are Toxic

You may have seen that steroid epidurals have been all over the news
of late. First, there was @ompounding pharmacy contamination
tragedythat ledto many sick patients because the steroids being injected
we (E \sferile. Next came the revelations th#ie steroids used in
these shots caused women to lose bone mass at an alarming rate
(worsening osteoporosjsOther studies have shown that tis¢eroids
can_also shut down important brain responses that help you deal
effectively with stress The conclusion? Injecting these high-dose
steroids into the backr neck can cause significant side effects, but it
generally works.

Is there another way to get the same or a better result that avoids
steroids? Rather than big dose anti-inflammatories, we believe that the
next generation treatments will be using much lower dose medications
and combining these with regenerative medicine. So rather than
injecting 80 mg of corticosteroid (the height of the Empire State
Building), injecting smaller physiologic dos¢steroids and addingn
levelll (or even level lll) regenerative medicine solution.

To do this, we have pioneered using the growth factors from the
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steroids. So rather than using a sledgehammer to treat the swelling
(steroids), we use growth factors that can reduce swelling and improve
blood flow. Does it work®e tracked 232 patients in a registand
compared patients getting

Traditional steroid epidurals (85 people) and platelet lysate (Regenexx-
PL. Disc procedure 147 patients). The function questionnaires
(functional rating index [FRV]a higher score is better) showed more
improvement in the platelet epidural patients than the steroiddzpal
patients (see graph to left).

Can We Usa Platelet Lysate Injection to Fix Damaged Nerves?

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 callegerve hydrodissectiorBasically, fluid is injected
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.A seen
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some very interesting results in select patients with everything from
severe chronic nerve pain (complex regional pain syndrome [CRPS]
more specifimerve damageWe 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

z}u[A o Ev Jus 8Z v EA «X E}A Clu Zz A 8}
the nerves gosthe 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
(E}u ]JvP }v P v G S]}v[e "U% EU Vv S} JvP e
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

Trigger point injections (TPIs) were
first popularized by Janet Travell,
MDU }v }( :&<[* %ZCe] ] veX
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 neurologis€han
Gunn, MDadded a significant piece
to the trigger point puzzle. Travell
had noted that just using a needle
without injecting anesthetic (dry needling) seemed to work justval.
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 on injecting anesthetic and anti-
inflammatory medications. Gunn grew up in Korea, where a more
aggressive form of Korean muscle acupuncture was common, so he
moved forward with Trah oo[¢ EC v 0]JvP § Zv]cu U op
much finer and less traumatic acupuncture needles for the more
traumatic cutting - edge injection needles used by Travell. Gunn also
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theorized that the muscle trigger points that Travell thought were du
to overuse were more likely caused by nerve irritatidhe science of

S§Z 0 8 11 C Ee pu%o%o}E&Se 'pvvie 8§Z }EC §.
(autonomic _and likely spinal nerve) and trigger points are closely
related By 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 paihhen something
happened that often drives the course of medical care much more than
efficacy or sciencethe reimbursement changedPrior 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 7@90%! In addition, getting
compensated by insurers

became more difficult. This

was all it took to relegate the

art of trigger point injections to

the history books. Today,

because of this reimbursement

collapse, finding a physician

experienced in managing this

type of muscle pain is like

finding a needle in a haystack

(pardon the pun).

| think my own personal story is important. In the late-1990¢drated
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
the office, and all my aerobic exercise
came to a 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 §Z u v]e pue 18 ] V[§ +Z}A
Neu}l]JvP Ppuv_  pe (}JE uC « A
| went to see an orthopedic surgeon
who wanted to perform a diagnostic arthroscopy, likely chop out some
uv]e pe v E ulA "% 0] X_ | A e e% E § vV
was missing the true cause, so | reluctantly signed on for surgery. A few
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days before the planned surgery, a visiting doctor from Canada was in
our clinic and askeifl | 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 oW, thi
Al+]8]VP % ZCe] 1 Vv A ¢« }v }( 38Z}s ~v o0+ ]v Z
experienced in the Gunn trigger point technique (called IMS, gbort
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 anglked
normally. That night, 1 went running for the first time in months,
without a twinge. | canceled my surgery and have 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 treated by much more invasive treatments.
He }( E Ju HE=* u vS Jeep o ~Jvep®& &+« }Vv[S P

and the other form of trigger point therapy [TPI] is poorly reimbursed),

the technique has remained obscure. There may be other reasons the
technigue has never moved to a wider physician audience, as it takes
significant effort and dedication to learn how best to apply the
procedure to get consistent results.

At a medical conference where both traditior@hinese acupuncture

and IMS were being taughtl had insight into how my medical
colleagues view this complexity. After Dr. Gunn lectured about IMS, |
SUEV 8} §Z %ZCe] ] v ¢]SS]JvP 8} §Z o]{(8[3( u
§Z]e /DN «Spu(( PE SM_ , E E *%}ve A oU "[Z[e ¢
learn where all the muscles are, what they do, where to put the reeed|

for each one, whatto &}] YA]3Z SE& ]8]}v o Z]v -« 1 %o
iues o}}l 8 Z E3}vsEZ Aoo VvV %Ps 3%}EX 0
So whilegraditional Chinese acupunctuplacing a needle into the skin

at specific Chinese chi points) has become popular, IMS has remained

in obscurity.

These past few years, IMS has finally taken a leap forward by being
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adopted by various Colorado physical therapists (Xje_of our
former PTs who we had trained in IMS went through the red tape to
allow physical therapists to widely practice the technique afteryver
intense courseworkAs a result, IMS is now gaining more acceptance,
and more patients are getting more access to the technique through
physical therapists.

tZ & 1( /1 Yv[E , Rain? |

Let me again use my own example. While | no longer had back pain
whenmy knee went out, how didny 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 boney i
back about 10 years before the day ldmay 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,
Az §[« 3§z Jvv §]}vM d Zback %p¥al deregsAwere
irritated, which caused big trigger points develop inmy quadriceps
thigh muscleAsthis happened, large sections of that big muscle began
to shut down, turning off the major stability systeshthe knee, which
beganto swell because of the extra wear and tear doeabnormal
motion. Why ] v pdy back hurt? Pressing on spinal nerves generally

} ev[§ P]JA C}lypu | % JvU ]88 pe o eCu%S}ue
innervates (the area the nerve supplies). So, if | took magic fingers and
pressed on the right-L5 spinal nerve in your back, you would feel it
your right leg and big toe, not your back.

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 four feet, your
femur bone should break. Why doesn't it? The big quadriceps muscle
absorbs the shock by acting as aocentric_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
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extra pull on the areas where the muscles attach to the bone. This
causes swelling and breakdown of these areas knovamtgesopathy

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 joints, and fewker wil
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 tendons and ultrasound imaging to detect
problems in those tendons is finally beginning to address this iraport
problem.

What Are Common Areas of Enthesopathy?

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.

Elbow. The classic medial and lateral epicondylitis (golfer's and tennis
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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).

Upper Back The back of the ribs
where the iliocostalis and
guadratus lumborum muscles
insert can become inflamed and
lead to back pain. We see this
commonly when the multifidus
stabilizers are off-line.

Lower Back and Pelvis The

posterior superior iliac spine

(PSIS) area is where many large

low-back muscles take their anchor. As 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
~AN]E Jv oW dZ]e ] v & AZ & §Z Z u-SE]v
well as many other important deep pelvic muscles. Patients with
enthesopathy here have trouble sitting or have deep buttocks pain.
This is more common in patients with a lower lumbar nerve irritation
and/ or problem with sacroiliac (Sl joint) instability.

Posterior/Lateral Hip Girdle This is one of
the most common areas of tenderness in
women (and many men) who have problems
in the SI joint or with lower spine nerves.
These powerful buttock muscles attach to the

* bone here and travel south to the back and
side of the hip.
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Greater Trochanter The side of the hip is where
many important muscles attach.

e e
KneevPes Anserine This area is a common *
insertion for many muscles that travel in the
front of the thigh, including the sartorius, gracilis, »*
and
semitendinosus.
These patients

have pain on the inside of the knee that
Is below he joint and is often confused

with meniscus tears. We see this problem
in patients who have low-back issues

leading to knee pain.

Kneev Hamstrings The hamstrings are muscles that
make up the back of the leg and attach to the back of
§Z Iv X dZedp¢rEibledor 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 happen
when the S1 nerve in the low back is fired up. Patients
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.

Footv Plantar FasciaAt
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 absorber for the foot.
Where this tough fibrous structure

originates in the heel can develop
enthesopathy. In particular, we see this
happen quite a bit when patients have an

S1 nerve problem in their low backs.
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What Happens When Tendons Have Bigger Problems?

t [A ]+ pee Aappéns 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

A ooX &}E }Ju%o & & EeU AZ E 3Z %] =+ Z A
rubber bands, same-day stem cells tend to work well. For full-thickness
retracted tears, where the ends have snapped back, surgery is likely

v ~ 08Z}uPzZ A [E A}EI]VP }v VIVeuEP] o0 }%
get partial or complete tears like ligaments. Here is a list of the most
common ones we see:

Shoulderv Biceps TendonThe biceps muscle is the big one you see in
the front of the arm. It attaches
through its tendon to the top of
the 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.

Thumbv o | EE&C dZpu U d AS]JvP dZpu U " u E|
Yu EA Jv[e d v}*CVv}A]S]e

The tendons on the back and

outside of the thumb can

become swollen or *

degenerated. In our

experience, this is frequently

associated with carpal tunnel

syndrome and problems with

irritated nerves in the neck

The latter can cause the thumb muscles to misfire and irritate the
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tendons.

lliopsoas This muscle starts in the low back and travels frontward
toward the inside}( SZ Z]% X /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 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.

lliotibial Band (ITB)This is an area at the side of

* the hip and leg that begins from the top of your
hip and extends down to the knee. Patients with
chronic instability in the sacroiliac joint tdn
have problems here. The ligament is rarely torn,
but can be irritated.
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Achilles TendonThis is the thick tendon

at the back of your ankle and heel. It

connects your calf muscle to your heel, so

1S[« & *%}ve] o (}E %opeZ]vP C}lu }(( * Clu
walk. It can get torn in middle-aged and

active-elderly patients, usually during

sports performed beyot current fitness

level. It can have partial tears inside the

tendon or can tear completely by

*V %o %0 ]VP | o]l Ep E& Vv X /S[* 0°}
very common in patients who have S1

nerve problems in the low back.

Peroneal TendonsThese tendons on the outside of the foot and ankle

areinvolved in stabilizing the foot whef } p [od@ancing on one leg or
when C}u[@ one leg
while walking or running.
They can become torn
(commonly they can split
down the middle). Usually

this Jev[S (CE}u * %0 ] (
injury, but from wear and

tear. This problem can be

associated with instability in

the ankle ligaments as the
v }ve SEC 8} 3 Jo]l 8Z (}}8 v vlo U «}u &
designed to do. They can also become torn when there is a chronic
lower lumbar nerve problem leading to abnormal firing of the peroneal
muscles.

Extensor Hallucis Longus (EHThis

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 raised and *

overloaded and sore/painful,

especially when walking or hiking. *
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This tendon is commonly impacted when the nerves in the low back
are chronically irritated, and as a result, the position of the foot
andankle changesee this link for further discussion and diagrams

An Example of Healing Tendons: The Regenexx Rotator ROjf (
Procedure

As / [ Astressed, rotator cuff surgery is dicey business. Many patients

}vV[S Z 0o * A% S He SZ S v }v (]JoZz p S
blood supply, degeneration, and lack of stem cells. Hence, sewing an
HVZ 08ZC 8 v }v | $}P §Z & } -v[3 A}EI A oo.
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guidance into the torn rotator cuff tendon. Cliok the video belowto

see more detalils:

How Instability and Enthesopathy Are Often Linked

z}u[A o Ev Jus Jves Jo]3CU v}IA o §9- E v
i}Jvs }(S v o + §} “tiddele attdahfments. Basically, in this
case we have muscles that are pulling too hand their bony
attachments. How does this work?

Have you ever tried to stand up in a row boat? The "ground” you're
standingon is unstableasit seemsto randomly moven unexpected
ways. The amount of energy it takes to do anything, even reaching for
an oar, is tremendous. The same happens when a joint is unstable. In
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the case of your body, when a joint is unstable the muscles
automatically kick into overdrive to compensate and stabilize oird.j
When your muscles do this for long periaafsime, the places where
they attachto 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 gashe 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 would

be on fire, as these

attachments  would be

overloaded (enthesopathy).

This is why many spine-

injection approaches often

fail, as medical practitioners

fail to inject these aream favorof nerves and joints. For examplee

can inject medications into a specific structure, like the faowmtt, or
around the nerves, but if these tendons attachetd 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
0} 3]}ve 8Z v 8Z ¢ upe 0 33 Zu vSeWRAIPS Z 0%
frequently see this around the Sl joint and hip girdle (see Case 1: Sl Joint
Shirley)

Multifidus Atrophy

In the first chapteryou were introduced to spinal instability. This often
happens because the muscles that stabilize the spine become weak.
How does this happen?

If you have numbness, tinglingy, weakness imnarmor a leg, you meet
the classical definition of spinal nerve root compression called
radiculopathyor radiculitis (literally in English, root disease and root
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swelling). Getting to a diagnosis this instanceas usually routineas
longasthere is something on your exam that correlates with a pinched
nerveon your MRI (bone spurs @ disc pressing on a spinal nerve).
However, if you have more subtle signs of nerve-root irritation or
nothing structural on your MRIC } 1 [I€Es likely to get a diagnosis.

Youalso learned in the first chapter that your MRI may be harboring
Ne (E S ~}E
important information
that the radiologist
neglected to read). If
you look at your MRI,
you may be ableto see
this problem yourself.
This finding is easy to
see 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 axial view of

an MRLIf you find the axial viewf the spine and open those images,

the low back (where this finding is commonly seen), it will Idakthe
imageto the left. The multifidus muscles wikéin the backof the spine

(to the bottomof an MRI image). This area looks like a steak.

(V514
(@)

More Details on How to Read Your Own MRI Images for Multifidus
Atrophy

Open your MRI CD. You will se¢(( € vS ~e <p v X_ dZ -
different parameters for how the MRI was taken. Theraybe five to

seven different ones listed. First, choose the axial T2 sequences (these
ul]Pzs o o y diu A] o }& £ "d/zZzU }E& vy d
A d Ujust pick the axial or ax sequence that looks like the imagenhelo

with a whitish circle in the middle (the fluid in the sgircanal) and lots

of white to the left and rightof 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 spire (th
middle to bottom of the image behind the white circle). This aceks$

very much like a steak you would buy at the grocery store (see image
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on right). Why does it look that way?
Because a steak is a cross section through
muscle, and so this picture.

Now scroll down through the spine, paying

attention to the steak part. Look for what

/| o0 "§Z or wéherelthe muscles

look fatty (see the image belowyou want

to look in the white-dashed area for

whitish coloringin the otherwise dark

muscles)Asyou starto getto areas where

UMOS](] e BSE}%ZC *Z}Ae p%U Clu[oo o]l oC
spine (higher image numbers in this sequence). To help guide you, the
illustrations on the next page are from one of the original research
papers that first 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, asdb0%-
or-more white in the severe. We routinely see patients in our office
with 80%t90% white in this area by the time they see us. Again, look at
all levels on the axial images for these white areas.

Why is this important again? Multifidus atrophy has been associated
with both chronic low-back pain and leg pain. Why? The muscle acts as

a stabilizerof the vertebra (as discussed the first chapter).If it gets
weaker and smaller]§  v[§ *3 ]Jo]l <« A ooU v §Z]e v
getting irritated.
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The Tennis Elbow Spot of the Low Back

After many years of
examining patients, | can
tell you SZ E&alvays one
*%}8 SZ S[« S v & ]v
60% of all low-back-pain
patients: the posterior
superior iliac spine (PSIS).
Why?  When  stability
problems manifest in the
low back, we tend to see the
big muscles that attacthe
pelvis to the ribs substitute
for the smaller muscles. This
includes the quadratus
lumborum and iliocostalis
lumborum both of which
originate at a common
attachment point in the low
back on the pelvic bone (see
figure). This is a similar
situation to thelateral and
medial epicondylesof the
elbow, where the muscles of the forearm attach and can caeseis
elbowor P} o (_CE [e. ThisjcAmmon low-back attachment site is the
PSISWe consider this the tennis elbow site of the low back. This spot
]* $Z Ju%o ~ dimples@bVenldses ipes }v ]8Z & ] }
upper tailbone. This type of chronic pain due to tendonipglls called
an enthesopathy which is better explained in a later chapter.

Peripheral Nerve Entrapment

A "% (E ] %vZERAs simply one that insteadf living in your spine,
lives in your torso, hips, arms, legs, hand, feet,sowh. 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 Etdanel s C v & }(the tight st

for the median nerve in your wrist). These common tiggitve areas are

in all partsof your body.
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Here is a list of common areas where nerves get entrapped and cause
symptoms.

Auriculotemporal and
Temporal Nerve This is a
common cause of

headaches on the side of
the head and temple area.

Thoracic Outlet
Impingement of a nerve in
this part of the shoulder/rib
complex causes numbness
and tingling down the arm,
often in the little finger.

Ulnar Groove This area in

the back inside of the elbow

l* CYuE "(uvwiere}v U_

the ulnar nerve goes
through its groove. It can cause numbness in the little finger.

Carpal TunnelThis common area of pressure on the median nerve can
cause pain in the thumb or numbness or tingling/weakness in the han

Pudendal NerveThis is a nervim the groin that when entrapped can
cause pain or numbness/tingling in the genitals or anus.

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
cause leg pain, numbness/tingling, or weakness.

Tarsal Tunnel This is an area on the inside of the ankle that can put
pressureon the tibial nerveasit 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 baokthe head (there arewo v
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greater and lesser) thas frequently
compressed with loss of normal curve
in the neck or with whiplash-type
syndromes.

Suprascapular NerveThis is an area
at the back of the shoulder blade
where an important shoulder nerve

travels. Pressuren this nerve can

lead to pain and weakness in the
shoulder.

Popliteal Tunnel This is an area at
the back of the knee where the tibial
nerve travels to the lower leg. It can
become compressed when there is a

| CE[eyst in the knee. The
symptoms are leg and foot numbness,
tingling, weakness, or pain.

Realize this is a short list of places where nerves can become entrapped
throughout the body.

Superficial Nerve Syndromes

There are many places where nerves pass through small tunnels in the
fascia that covers your muscles. These small tunax@sll over your
body, and, recently, a physician from New Zealand (Dn Jlgfftogt)
developed a techniquéo treat this typeof pain. Basicallythe area is
localizedon exam or with ultrasound (the small nerve appears swollen
at oneof 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 Ipeali
certain areas on the skin or just below the skin that, when pressed,
createthe pain pattern. Br example, a patient with pain on the outside

of the knee where the skin nerve exits the kneecap fascia (the cayeri
tissueof the outsideof 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
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locations.

Really Bad NerveaV E} o0 ueY
Problems at the Neuromuscular Junction: Painful Dystonia

Theneuromuscular junctiors where the nerve talks to the muscle. As

you recall, the nerve talks to the muscle to tell it what to doe Tierve

says, jump, and the muscle says, how high? Think of the neuromuscular
junction as a roonwhere one person is talking another. The nerve
doesthe talking, and the muscle listen#. the room is quiet, the
instructions barkedby the nerve to the muscle carbe clearly
understood Ifthe roomisvery noisyorthe v EA  ]ev[3 efarly|]v P

the instructions may be misheard or misinterpreted by the muscle. The
latter case is what happens gervical dystoniaThis is a nerve disease

§Z 8§ AZ v ]8[+ « A E & +posde Jv % 3]]v8 ATBZ
where a patient has his or her head turned to one side on a perntanen
basis. However, like all diseases, this problem comes in less severe
forms, where the%o S] vS ipeS Z o }vesS vS0C S|PZS upe
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let go. This chronic tightness (called dystonia) naturally changes the
alignment, which can leatb 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 likes S tiGht all the SJu U _
even when that signal make® sensefor the situation. This cahe
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 ajinsis
from the nerve to the muscle, but injected in smaller quantitiesnly
reduces the noise in the room.

Central Sensitization

> Sé$ay C } u[iByour car and abf a sudden albf the warning lights
startto gooff. Youtake the car to the mechanic, and he or she says that
theremaybe a few things wrong here and there witte car,but the real
problem is that the wiring is bad.
This is central sensitization (CS)
also known as complex regional
pain syndrome type I,
fibromyalgia, neuragensitization,
and so on. In all of these
conditions, ]S [an injury to the
pain- reporting wiring of the body
(the nerves and microprocessors
that control them) that causethe
problem. The nerves become hypersensitivgain. This phenomenon
has been extensively publish@anost references are fawhiplashor
fibromyalgia This problem is also now being discussed as related to
joint pain (as discussed earlier)

Patients with CS simply have a nervous systerh S|« }\At(fisBarky

stages, itmay cause arthritis (see above), bas this gets worse, large

areasof the body cameimpactedIlnaddition,§Z « & =+ }Vv[S (}o0o0

normal nerve pathways like dermatomes (skin areas associated with

certain spinal nerves), so often times many physicians without training

in this area label thes&o 3] v&e <« Z A]JvP ~v}v v §}u] _

% E} 0 ueX dzZ - % S] vSeU e §Z C %o EI}PE U
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therapy, massage, injectiongcupuncture, IMS, and so fortlQur
research group demonstrated that at an early stage, trigger points may
make the sensitization problem worsé later stagesor when more
severe nerve injury has occurred, cold sensitivity is commieor.
example, forpal v3e A]3Z SE pu 8] ~U 1o epuu E]J
60 degrees Fahrenheit) is actually

% Jv(po e 8Z S[¢ 00 ]S S| « §}

activate pain nervesThink about

this for a second: How cold would

it have to be for a normal person,

you, to perceive cold as pain?

Below freezing? Twenty below?

These patients feel this at less

than 60 degrees.

CS patients are generally the most difficult patients to treat. Ringt,
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 andgbeurontin, Tegretol,
Elavil (amitriptyline) Doxepin just to name a few. They all had the
problemin that they ] v [Work for most patients. However, newer
nerve-pain drugs are just coming to market, with many new ones in the
pipeline. The most effective druge have seen is the newer drigyrica
This works well in about 6 in 10 of these patients to reduce nerve pai
V "%pns clu A § E Pncé his (J Ecomplished, the next
step is usually to identify the problems that caused the fire. In many
patients, there were specific musculoskeletal problems that led to
others, which ultimately ledio the fire getting outof control. Finding
these specific problems and treating them can then start to provide
relief. As an example, a patient labeled with(] C } u C nwalp fote
that his right neck and shoulder began hurting first, then his right low
back, then his arm and leg. Tracing the issues back to the nedlkl w
be the way to approach this
patient.

In addition, we are also
encouraged withthe results in
using the nerve-hydrodissection
technique with platelet lysate, as
discussed earlier. This approach is
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to try and help the nerve function better by placing helpflatplet-
derived growth factors near the nerve.

Neuromuscular Resources

Calming down nerves through injection often requia@expert trained

in x+ay tguided procedures. Her@e some resources:

{ ISIS (International Spinal Injection Society)

{ ASIPP (American Society for Interventional Pain Practitioners)

Realize that almost atif these physicians still use steroid epidurasds
their primary injection typelf C} u[@erested in platelet lysate
epidurals, see th&Regenexx Network physicians at this link

The most effective wayA [A « v &} E «« ZE}v] SE]PF
either through IMSor trigger point injections. Herare some listof
where to find these”v  on the Z C+S dbctors and physical

therapists:
{ A list of Gunn IMS practitioners
{ Trigger point educational group

{ Physical therapists trained in IMS

Trigger points in muscles can be difficult to treat on your ofour,
A[A < v e}lu ep o Adppibasiiess

{ Electro Therapeutic Point Stimulation (ETPS)
{ Thera Cane

Enthesopathy: See level 1 prolotherapy and level 2 PRP resources
]s pee Jv SZ * Echpptea S]}v_

Getting Out of the Hole

The goal of the rest of this book is to provide additional informafiomn
those patients who want to go further in their understandingtiodir
problems.Togo from an educated participant in their own recovery to
a leaderof that recovery./ [ fonly had a few patients make it this far
their understanding. One gentleman who comes to mind was an
engineer from Canadasho movedto Coloradoto get care from our
clinic. Over time, our office visits became more of me providing advice
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about his next steps and what might be wrong rather than the doctor
leading the patient. At first it was a bit disorienting, but latdsecame
fun.

If CYU[E % 3] v8 AZ} v[3 } up Z A]SZ}IwsSUSZ]v
this section is for you. First, you need read this whole hooikderstand

A Z 3dfmrong. Next,C } ulikety needto make some hard choices and
(Joo}A 8Z % @E} e« ]Jo]P v30CX /| Do 3Z] ~ |PP

What is*§ZZ}o Yodr body has afir mostof these systemsA [A

talked about seriously involved. Your stability is fried, your joames
beginning to or have already given out, your nerves and muscles are
shut down and on fire, and your symmetry is all catawampusay

take you one to two year® get all of this @& e« v S} M olJu }u
oftheZ}o X_

Where Do You Start?

1. Youmust get*} the « p  Xt_[A seen an explosion in the
prescription of narcotics by doctomfter pharmaceutical companies
claimed that newer long-acting and very addictive narcofcs@® v [$
addictive Narcotics also take away your natural ability to conpai.

So, while they may take away the pain in the short run, theyanhé
pain signals magnified in the long ruiss a result, you must decrease
and eventually eliminate your use of narcotics.

2. Reduce the paircoming from various joints, tendons, muscles,
and nerves. These problem areas mussfirst carefully identified. Often

this will takean hour or more of handsen exam, combining many
different types of imaging, including ultrasound, MRI, and movement-
based studies. Once the areas are identified, then the focus should be
on precise biologic injections to ramp tige

healing response in these areas.

3. Get rid of muscle trigger pointsaused by irritated nerves using
once or twice a week IMS. This will allow your musdiedegin to
participate in providing stability.
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4. Slowly work on getting more stable and stronger. This may at first
be at very low levels. For example, some patients may have to begin in
the pool and then takafew months to graduate to simple and gentle
land strengthening. It may take one to two years to work back up to
anything resembling a big workout.

5. Fix the bad symmetry that likely got you here in the firstplace.
The next chapteof patient cases speake a practical applicatioof

SANS and how some patients at various levels of disability madeuts
ofthe Z}o X _
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Chapter 6: Putting It All Together

N d Zphysician can bury his mistakes, b architect can only advise his cligot
plant vinesv so they should go as far as possible from home to build their first
Hlo JvPeX_
Frank Lloyd Wright
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Putting It All Together

My goal with this chapter i present several patient examples, from
less complexo more complexso the reader can see how the puzzle
pieces fit together and interact with 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 X-ray is usually taken showing some arthritisghwhi
would be common for her age. Based on little else than the report of
hip pain and the X-ray, the patient is frequently schedui@da hip
replacement without ever }v(]J]Eu]JvP §Z § ]§[e tHat@ Z] %o
causing the pain/ « v 1§ pain always from the hip joint?

To investigate the possible

He }( Z]% % ]JvU o S[e o}}l §
the pelvis. The picture to the
right shows that thehip jointis

connected to the pelvis and that the
next joint up the chain is called the Si
Joint (short forsacroiliac joinkt You
can see that these joints are close
together. Pain from either joint can
cause patientso complainof " Z ] %o
%o | ViKe hip joint proper tends to
cause more groin pain, and patients
with Sl joint problems tend to have
more pain in the back of the hip near
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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 causeipde

back or front of the hip, so how do we tell which is causing th
complaint of hip pain?To determine the sourceof the pain, we
performed diagnostic numbing injections. Under X-ray guidance
(fluoroscopy), we injected numbing medicine into the Sl joint laipd
Injecting the hip only minimally helped her pain, while injegtherSlI

joint took away 70% of her pain. We had our man!

Since we had injected ultra-low-

dose anti-inflammatories in her

joint, this gave her some relief for a

few weeks, but the pain returned.

Now the question was, what

caused her to have chronic Sl joint

pain? Because of her fall on the Sl

joint area, we suspected instability,

which was confirmedn exam (see

SANS pyramid to the right). What

other clues led us to believe that

she might be unstable in the Sl joint

? The patient had tendernegkroughout the muscle attachments

associated with the Sl joint. The attachmermisthe gluteal muscles
and piriformis showed
signs ofenthesopathy At
the back ofthe hipdreater
trochanter), she was also
tender where these
muscles attached. If she
had just injured the joint,
§Z]e ] V[S ul e ve X
However, if the joint was
unstable, these muscles
would be working
overtime to try and help
stabilize the area, thus
causing the enthesopathy.
S, in addition to treating
the Sl joint, these other
areas would need to be
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treated as well. Why? While they might go away if we fixed theilgiab
issue in theSljoint, basedn clinical experience, it was more likely that
they would remain as the damage at these muscle tendon attachments
had been done.

Sowhat optionsare thereto fix
an unstable 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
A}po v[E }vthis dftion.
Most pain management
physicians would either consider
repeatedly injecting high-dose
steroids intothe joint or an Sl
joint radiofrequency procedure.
Asdiscussedithe » (ES] po S]}v_

chapter, high-dose steroids can damage the joint. Radiofrequency i

where special needlesr catheters are inserted to ablate the nerves

that take pain from the joint. This is covered by many insureus,

these small nerves also provide proprioceptive input to the muscles

that stabilize the joint, so nuking them could mean less active aoiasc

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 woultke 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

prolotherapy

treatments, the

pain was down by

75%. The next

step was to

address the likely
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muscular stability issue3he muscular stability system for the SI joint
is the transversus abdominughis is a tough muscle to teach patients
tocontract,  ]S[e §Z %0 S S }.uHovievanuve aan easily
seethe muscle onultrasound  imagingso we used this advanced
imaging to help the patient have a sense of when she was contracting
the muscle.

In summary, Shirley is a good case to understand how all thentiest
choices and pieces fit together. Starting with identifying a pain
generator and then asking why she still hurts (instability) and then
looking at different joint treatment options and finally endinvith a
very specific rehabilitation component to address the muscular
instability and weakness.

Case 2: Ankle Alice

This is &5year-old woman who was seen fan ankle problem that
began after a climbing fall last year. She had multiple anddenient
sprainsaswell as bone chips in the joint from trauma. After two surgical
debridements,she A v [8uch better.| have included 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 alignmentyhen the patient steps

188



down to walk, forces are
generated that starat 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 fromthe calcaneus
(heel bone) to the talus (ankle
bone) to the tibia (lower leg
bone). Inthis%. S8 vS[e DZ/* ]v §.
middle and on the right (same coronal MRI siidmit different types
of MRI sequences), you can see how the force line is shifted to the lef
The calcaneus (heel bone) is rotated laterally (in these imageshe
left), and as a result, there is overload of the bones and talocalcaneal
joint (the yellow dashed line on the far-right picture showingtliciior
in the otherwise dark bone). So, because the heel bone is nowtbent
the lateral side (left in the above picture®) $Z P&}uv (}E < }\
the talus bone evenly. Instead, the lateral talus and heel bone
(calcaneus) are overloadenh this MRI, and the bone s beatup, ]S[
actually starting to die off (the dark color in the bone on the nedd
picture and the light color in the bone on the right picture).

So how did the ankle get this way? Regrettably, nobody ever dkked
guestion before. Her exam revealedlase deltoid ligament, which
ITA E Av ]v JA v §Z u] wed-dashedlige~ o
stretched deltoid o] P u v $hinRof this as living duct tape that
normally } <v pdlow the heel bon#& moveto the left (lateral). When
this got stretched in her climbing fall, it all of a sudden alld\Wwer heel
bone to move laterally and redistributed the forces to the lateside

of that joint. This caused her cartilage on that side to wearroate
quickly and the bone to be beat up. So, in order to fis tfwe use
injected 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 trglan
prevent the overload from happening.

This example illustrates how Orthopedics 2.0 is about more than quick
surgical fixes ]§[+ }us (JPHE]JVP }us Z}A 87 i}]vs P
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condition and then designing strategies using advanced tools (such as
stem cells) to try and restore normal joint function. When we labk

this versughe SANS pyramidye see that the stability impacted both

the joint (articulation) and the alignment.

Case 3: Unstable Mable

Mable is a45-year-old white femalevho wasin 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 clinics Z fender over the rightC1tC3facet 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 aeeral
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

good relief oncewne inject low-

dose anti-inflammatories into

the right C1tC3 facet jointsbut

§Z §[+ fenmpQary. Her 3.0

ultra- high-field MRI shows that

there is evidence of likely

stretching of the ligaments that

hold the head on dlar and transverse ligamenjs | believe what
happened to Mable is that oncthese structures were injured, the
upper-neck stability muscles went off- linghere is good evidence in
whiplash-injured patients that these muscles atropkyhat happens
next? The big neck muscles take over. These are the upper trapezius,
levator scapula, sternocleidomastoids (SCMs), and the scalenes.
However, $Z C A €& v[§ +]Pv &} v | <% Jo]l «
attachments get overloaded, leading to enthesopathy. This is what
causes pain at the back dd o0 head and irritates the occipital
nerves thatexit near the attachmenf the upper trapezius and SGM
This leadgo chronic headache (as welsthe referred pain from the
injured C1tC3joints, which are known causes of headache as well). In
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addition, Mable was unable to bear weighn these injured jointsso
her neck curve was losts her body figured out how to offload the
joints.

We injected the upper cervical facet joints where the high-fidRll of

her upper neck 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.

Case 4: Sensitized Sally

Sally is a 40-year-old woman who was in a rear-end car crash who
developed neck and back pain within weeks of the injury. At poént,

she developed severe pain and

numbness in her hands and feet

as well as headaches. She was

diagnosed with fibromyalgia

and given pain medications.

When she was first seen at our

clinicc 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 somatosensory test that
demonstrated significant central sensitization. She was placed on Lyrica
to help reduce her nerve sensitization. Once that began to reduee th
severe pain, it became clear that multiple joints and muscles wergbei
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
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points with IMS and the postural issues with Egoscue, and we injected
multiple joints with low-dose anti-inflammatories to reduce pain. The
patient also hadan epidural in the low bacto reduce nerve pain and
rehabilitationto getthe low-back stabilizers back online. Tke S] vS|[e
pain then begarto reduce. Howeverdue to the natureof the nerve
injury, she will require long-term pain management.

Case 5: Catawampus Wayne

Are you ready for a more

complex biomechanical

analysis? This one

demonstrates how a little

injury can eventually leado

bigger problems. This patient

had a serious fall from a bike

about three years ago. He

injured his shoulder, kidney,

and hip. When he was first

evaluated for stem cell

treatment of his hip, | was

concerned about his low back.

While stem cells in the hip helped the hip pain (he now walks faster
through an airport), over the ensuing year, he continued to develop
problemsin his low back and leglewas finally diagnosed with a cyst

his right LALS5 facet joint that was pressimg a spinal nerve and giving
him pain down the leg.

The facet joints are small joints in the back, and sometimes artbfitis
the joints can result in a cyst (just like a swollen knee joint can dpvel

a | Edyst). These cysts can pressspinal nervessothey canbe a
double whammy for the patient. The patient had the facet cyst treated
with a steroid injection to pop the cyst. This helped somehef leg
symptoms and severe nerve pain, but by the time | reexamined him,
his back was pretty bad (he was unable to stand straight). This was
impacting his work as a physician. While knowing he had a facet cys
was a good start in helping him, asking the question of how he got that
waywas important if thiswas going to be successfully treated without
surgical fusion of this level. His case is a good example of the
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Orthopedics 2.0
concept. Consider the
Orthopedics 2.0
pyramid above in
Azl z I/[A (Joo
various portions To
better explain, more
discussion and
pictures are needed.
On his flexion-
extension views, it
was noted thathe had
the L4  vertebra
slipping forward on

the L5vertebra. This forward slippage watsthe same levehshis facet
cyst. Coincidence? Likely not. The wayunderstand this problem
involves some ligaments in the back of the spine that act as the major
duct tape that help keep the spine aligned. These ligaments ae th
supraspinous and interspinous ligaments. The image to the left shows
the ligaments (red lines) in the back of the spine.

So before his bike accident, these ligaments were doing théir jo
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 forwaittey also

control how much
one vertebra is
allowed to move
relative to the
vertebra aboveor
below. Note that
after the bike
crash, the injury
and tearing of
these ligaments
(gap in the red
linesvsee right)
allow the L4
vertebra to move
forward on the L5
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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?

An interesting observatiomshe lies proneon the table is seero the

right. Why is there severe bulgimg the left abdominal wall? Further
guestioning of the patient reveals that he also injured his &jdim the

bike accident and had surgery on the left kidney. The scar can be seen
in the picture to the right.

An important stabilizer of the back is the transversus abdominus. Th
muscle was likely cut through to get at the kidney, resulting @& th
muscle weakness you see abarethe left side (inabilityo hold inthe
abdominal contents).

Putting all of this together into the Ortho 2.0 triangle results ie th
following analysis. Th& E veA Eepe Julvipe Je Upe o
deepest of the abdominal wall. It attaches to the thoracodorsal
fascia,and pulling

on this muscle on

both sides helps

to allow the

buoyancy of the

abdominal

contents to assist

in offloading the

weight of the

upper body by

literally floating it

on the abdominal

contents. /S[e  0°}
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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). The axial

Al A ~"yoik_

in-half view) shows

that if the pull is

equal on both

sides, this helps to keep the vertebra straight. However, ituteone
side of the transversus abdominus muscle (for exaniplgetto a
damaged kidney}he forces on the vertebra will be unequal, causing it
to have a slight tendency to rotate (in this case to the letie Torces
on the right facet joint will increase, causing more wear-and-tear®r
on that side.

Below isan actual axial MRI image which shoti® abnormal pull
to the right by the transversus abdominus muscles (orange arrows)
causing extra force on the right facet joint (yellow star). This is where
the facet cystis located.

Sq in summary, we believe that the damage to the ligaments in the

back (supraspinous and interspinous ligamenés well as this
abnormal pull of one transversus 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)
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is to swell to try and keep up with the wear and tear. This ledfaxat

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 musculoskeletal system to fail. Many
times, treating patients with musculoskeletal problems is as simple as
a quick fix (in this case popping a facet cyst with a facet injectdher
times it takes considerably more analysis.

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 taokfay that
showed arthritis at the talotibial joint and decided to replacettpart

of his ankle. This caused more severe lateral ankle pain and grinding.
What went wrong?

Regrettably, the association between arthritis on X-ray and p&in i
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 bauild themore recent
discovery that 60% of knee menige S E-+ }v[S pe %o Jv Z
blogged on in the pasfThere isalsoa study showing that pain causes
arthritis, and not the other way aroundThis means that irritated
nervesin the joint and presumably in the spine dump bad chemicals in

the joint, which ultimately degrades the joint. So, with all okthata
«Z}AJvP 8Z § A «Z}uB-rayjssor@RisQo predict where pain

is coming from, why do we see physicians performing surgery based
*}Jo 0C }v AZ §8Z C+ }V % 5] v3 Ju P]JvPM /v §Z
ray showing degeneration of her tibiotalar joint led to that jointrige
replaced. The pain got worse. Why?

> 5[+ 8 €S Al3Z 37 }A fuichishwhéedhd \sirgeon
places hardware (screws and plates) to make a solid strucBoee is
also usually placed in the area to literally grow th® 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 artificially fix a fracture through surgery with
screws and plates and allowed the patient much more activity than
placing him or her in a cast amd traction. This has been appli¢d
degenerated joints more recently. The theory is that if the jdintts,
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fusion will prevent motion in the joint, which will ultimatetreeze its
motion and eliminate the pain.

The problem with fusion is that all joints are connected. Fuse one joint
and the motion that shoulthe carriedby that joint gets throwrto the
nextjointin line. This force transfer from the fused jdmthe next joint
often causes arthritis at

the next overloaded joint.

The poor next joint in line

ipes A ov[$§ *]Pv 5}

take that kind of force.

> §[e 0}}l S 8§Z]e % S] vS|[e

fluoroscope image on the

right. The fibula has been

marked and the bottom

partof it outlined. The first

joints to be fused in the

midfoot (the bottom area

u EI . N&hN e

caused those forces to be distributed to the joint between the bottom
of the fibula (represented by the red arrow going up). This caused th
joint between the endf the fibula and the resof the foot (markedn

red at the endof the fibula)to become overloaded and chronically
painful. It likely also caused the other joint up the chain tibetalar

or one that was eventually replaced) to become degenerative.
However,the catch was that the degenerated tibiotaldd Jvs A ev[$
causing pain. So, when that joint was replaced (the bell-shaped dark-
colored hardware anthe downward-facing C-shaped hardware above
that) the surgeon also placed the screws to fuse the fibula ¢otithia
(the area markeds * & h* where the screws are located). This then
caused more overloadf the joint below (the red arrow going down).
This madédhe pain worse, as this was the painful joint to begin with
(not the joint that was replaced)n the end, both the area below the
painful joint and above that joint were fused, causing extra foroa® f
above and belowo 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 whigtt joi
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was causing pairin the end, it would have been determined that the
8] 1}8 o & i}]vs A ev[3  panid therefor@ did npt need

to be replaced), and the joint between the end of the fibula and th
rest of the ankle was causing pain. How do | know this? A numbing
injection of this joint at the end of the fibula eliminated resvere pain
with walking

The take-home message? Big surgerighénankle and elsewhere can
have big consequences that are many times irreversible. One should
always take care to first diagnose 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 consigesijoint
replacement. Just because the joint looks badon Xpi@y D Z/ } v |[S

u v ]S[e v e E]pdn! pe]vP
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Appendix Av Worksheets

These begin on the next page.
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