


IMPORTANT
To begin — Please save this workbook to your desktop or in another location.

How to Use This Interactive Workbook

How can you get the most out of this interactive workbook? Research has shown
that the more ways you interact with learning material, the deeper your learning
will be.

Nightingale-Conant has created a cutting-edge learning system that involves
listening to the audio, reading the ideas in the workbook, and writing your ideas
and thoughts down.

In fact, this workbook is designed so that you can fill in your answers right inside
this document. By the end, you’ll have your own personal success system.

For each session, we recommend the following:

  n  Preview the section of the workbook that corresponds with the audio session,
paying particular attention to the exercises.

  n   Listen to the audio session at least once.
  n   Complete the exercises right in this workbook.

In addition to the exercises and questions, we’ve created a section called “Knee-
Jerk Reactions” to make this an even more interactive experience for you. At the
end of each session, you can write down any additional thoughts, ideas, or insights
in that section to further apply the material to your own personal goals. Remember,
the more you apply this information, the more you’ll get out of it.

Let’s get started!
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Dr. Banks’ “Little Angels”

“Little angels” is a name I affectionately use for a group of young children that I
took care of many years ago during my residency training at a Children’s
Orthopedic Hospital. It has been a good while since this experience happened for
me, but it remains crystal clear in my mind to this day. I don’t remember their
names, but I still can see the little faces of the little angels. You see, they all had
various degrees of physical impairment from various orthopedic problems. Most of
them had either congenital or developmental disorders that had been with them all
of their short lives. For some of them, being able to sit instead of being bedridden
was a huge milestone. For others, walking a few steps was equivalent to running a
marathon as far as the time and effort they had to put into it. And I came to
appreciate how even a seemingly tiny improvement in a function we take for
granted, could mean an enormous amount of increased quality in their lives.  And
they were all bravely there to try and improve their lives, even if by only a small
measure, by going through some of the most difficult and painful treatments and
procedures you can imagine. In fact, I take that back, because I don’t think you
could imagine what I mean. I didn’t know what I mean either, until I saw it with
my own eyes, and experienced it on a visceral level. I will come back to this
thought in a few minutes, and I am going to ask you to do something as an action
step that will forever change your life.  But for now, just hold that thought in the
front of your mind. This group of little souls has been one of the biggest inspira-
tions in my life, and I could never repay them for what they taught me about the
human spirit and the will to survive, even though I tried very hard to help them as
much as I could at the time. Here I was supposedly helping them, and it was
entirely the other way around. So I think that one of the best ways to pay forward
the gift I received from them, is to teach to you those same lessons.
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Session One: 
A Program of Hope for Greater Knee Health 

Life Lesson #1: Know what you want, and do whatever it takes to get it.

The little angels knew what they wanted, and decided to do whatever it took get it.
As unpleasant as it sounds to us, they all wanted to be there, and chose to be there,
because it got them closer to what they wanted in their life. They all actually
seemed quite happy to be there. They didn’t see the hardship; they only saw the
opportunity in being there. I only ever heard them discuss where they were headed,
and what they were doing to get there, and how they were looking forward to what
they would be able to do. They were always looking forward — not backward.
They were going toward what they wanted, not away from what they didn’t want.  

Life Lesson #2: Never give up, and inspiration is contagious.

Of all the little angels I came in contact with, including some with severe and very
unusual problems, I can’t remember any of them just giving up. It just never
occurred to them. It was as if their mission in life was to be an example of how not
to give up. I have rarely ever seen such examples of the human spirit and the built-
in will to thrive and succeed. And I also have rarely seen such examples of
leadership and courage. They didn’t get it from studying it; they got it from living
it and being it.  

Each of the little angels was inspired by the others, and then they in turn inspired
others, and a whirlwind of positive inspiration developed. I am convinced that this
had a lot to do with the sometimes seemingly miraculous recoveries I saw. So take
note. Never discount the power of leadership and inspiration. And there is nothing
in this world that I know of that will beat pure perseverance — not intelligence, not
education, not training. You, too, can be inspired, and in turn be an inspiration to
others. Most of all, never give up. And that kind of inspiration is contagious.

Life Lesson # 3: You are stronger than your problems.

They became, over time, stronger than their problems. It takes a very big person,
internally and emotionally speaking, to overcome big problems. And I think you
will admit that they were dealing with some very large problems. Now everyone
has problems, but what determines to a large extent the quality of our lives is the
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ability to overcome those problems. Every time you overcome a problem, you have
the self-confidence to continue to conquer problems of that same size or smaller —
until a bigger problem comes along. Then you have to grow as a person to be able
to overcome that larger problem.  

Life Lesson #4: Be grateful.

The little angels were the definition of gratitude. I had never seen such a grateful
bunch of youngsters before, as a group. They were always polite, and in good
spirits, and thanked me whenever I helped them. And that made me want to help
them even more. There is a big part of a lesson right there — being thankful for
others who help you makes them want to help you even more.  

Your Big Why

Let’s talk about what a “Big Why” is. It is a reason for doing something, a big
reason. And in this context, it is a big reason for solving a big problem. So how can
we apply that to your knee problem? You need to identify, with specific clarity,
why it is important for you to have better knees, and, therefore, a better life. What
is so important to you that it is worth going through whatever you have to do to get
to the end result that you have chosen? Now, this is a little bit of a trick question.
What you are really after is the big benefit to you for having better knees. What is
the huge benefit that you really want? In other words, focus on the benefit of
having better knees, not physically on the knees themselves. So your Big Why,
which you will identify in this Module, is that benefit to you that comes from
better knees, that is so hugely worthwhile, that you are willing to do whatever it
takes to accomplish it. You will not quit. You will not procrastinate. You will
complete the program to the best of your ability. You will grow as a person to
overcome small and large obstacles. Remember, it is a strong benefit you will
acquire as a result of having better knees, by doing whatever it takes to complete
this program. Ultimately, the benefit resulting from better knees will also create a
better life
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Session One Action Steps

Action Step 1:
Every day, rain or shine, think about the little angels and their life lessons, and
apply one thing they taught you to the care of your knees and the completion of
this program.

Action Step 2:
Research and find a local children’s hospital that you can visit, and form your own
group of little angels. Visit, or volunteer, or donate, but just get involved in a way
that is personal to you. Pick something that will reach your core, and do it in your
own personalized way. Write your discoveries in the following space.

Action Step 3: 
Determine Your Big Why, and Decide What You Really Want. Take some time and
really ponder this, because it is the foundation for the rest of the program. It is the
power that will get you through thick and thin, and the beacon that will keep you
on track. Write your “why” in the following space.

Better Knees, Better Life!
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Session One Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio.
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Session Two: 
Step/Module 2: Where Am I Now?

The Structure of the Knee

The knee is the articulation of the femur, or thigh bone, on top, and the tibia, or
shin bone on the bottom. Articulation is a formal term that we use to describe a
joint. So when I say the knee is an articulation of the femur and the tibia, I am
saying the knee is a joint formed by the femur and the tibia. In the front of the joint
is the patella, or knee cap.  
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The end of the femur that forms the joint is separated into two condyles, or
knuckle-like shapes, the medial and lateral femoral condyles. Medial is the one
toward the other knee on the inside of the leg. You can remember it by using M to
mean toward the middle.  

The lateral condyle is toward the outside of the leg. These two condyles support
the entire weight-bearing load of the knee by fitting into the kidney saucer–shaped
upper end of the tibia, which we call the tibial plateau. So when you are standing
with your knee straight, the weight on that leg goes down the femur to the
condyles, then across to the tibial plateau, and down the tibial shaft to the ankle
and foot.  

You noticed that I didn’t mention the patella in the discussion of weight bearing.
When the knee is straight, there is very little to no compression of weight through
the patella against the front of the knee. But it is a completely different story when
you bend your knee. Then not only does the weight go through the condyles and
tibial plateau, but a good bit of compression force pushes the patella against the
front of the condyles on the femur. In fact, there is a groove between the condyles
where the patella fits, called the patellofemoral groove. Every time your knee
bends, the patella travels up and down in this groove, and the deeper the bend, the
more pressure on the back of the patella and the patellofemoral groove. There is a
narrow bone that goes from the knee to the ankle on the lateral, or outside part of
the knee, called the fibula.

The femoral condyles and tibial plateau would not work so well as a joint if there
was just bone against bone at the articulation. That would be way too much
friction. So, Mother Nature has provided a layer of cartilage over these bones
where they meet as a joint, called articular cartilage. We also refer to it as chondral
tissue. This allows each bone of the joint to glide smoothly over each other,
without a lot of friction, or catching, or grinding, or locking. 

That’s what arthritis is. This protective layer of articular cartilage continues to get
thinner and thinner until it is gone, giving you a bare bone situation. This really
aggravates the friction in the joint, causing a lot of inflammation in the joint,
therefore causing a painful joint.  

The lining of the knee, called the synovial tissue, makes a fluid to lubricate the
joint, aptly called synovial fluid. The synovial tissue lines the inside of the knee
joint, much like the lining of a pouch that can expand and contract. The synovial
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fluid is produced here and secreted into the joint. The knee only needs a small
amount of fluid, like a couple of drops, to markedly decrease the friction in the
joint if the fluid is normal, with some viscosity, or thickness to it.  

The health of the articular cartilage depends on the synovial fluid, because that’s
where its nutrition comes from. The articular cartilage doesn’t have its own blood
supply to deliver nutrients to it, so it depends on the synovial fluid for that
nutrition. So the health of the synovial tissue, and therefore the synovial fluid, is
vital to the health of the articular cartilage. Too much inflammation in the joint
makes the synovial tissue thick and swollen, and interferes with the quality of the
synovial fluid it produces. Inflammation in the joint also changes the viscosity of
the synovial fluid, affecting its ability to both decrease friction in the knee and
provide quality nutrition to the articular cartilage.

There are two different kinds of cartilage in a knee. We have already discussed
articular cartilage that covers the bones where they articulate with each other. The
second kind is meniscus cartilage. There are two meniscus cartilages per knee, a
medial and a lateral. Remember medial, toward the other knee, or M for middle
between the legs, and lateral toward the outside of the leg. They are C-shaped and
face each other while lying on the tibial plateau. If you were drawing them, it
would look like a C and then a backward C facing each other. They fit in between
the femoral condyles and the tibial plateau, one on the medial side, or medial
compartment as we say, and one on the lateral side, or lateral compartment. They
have a consistency more like rubber, so we sometimes call them rubber spacers.
These are the cartilages that most people are familiar with when they hear that
someone tore his or her cartilage.  

The meniscus cartilages get more attention because a lot of these injuries end up
with surgery to remove the torn portion of meniscus. And a lot of these are torn by
trauma or sports injuries. But in reality, many more people have trouble with the
articular cartilage, mostly from degeneration. Again, this will be further discussed
in more detail in later sections.

There are two ligaments right smack in the middle of the knee joint, and they cross
like an X. These are the cruciate ligaments, one preventing the tibial plateau from
sliding too far to the front, and therefore called the anterior cruciate ligament. The
second one prevents the tibial plateau from sliding too far to the back, called the
posterior cruciate ligament. We won’t be highlighting these too much in this
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program, but I want you to be familiar with their names and locations. As I
mentioned, these ligaments are actually inside the middle of the joint, and therefore
are different than the other ligaments on each side of the knee that are outside of
the joint. Items inside the joint are called intra-articular, or within the joint. Items
outside of the joint are called extra-articular. The most famous of these two
ligaments inside the joint is the anterior cruciate ligament, or ACL as it is
frequently abbreviated, because of its tendency to tear during sports activities.  

The large majority of ACL tears can’t be repaired, but they can be reconstructed
using other parts. We’ll talk more about that in Module 3. In general, the anterior
and posterior cruciate ligaments are positioned in the knee to prevent excess
motion forward or backward. In other words, an instability of the knee in an
anterior, meaning forward, or posterior, meaning backward, direction. I mentioned
that there were ligaments on the sides of the knee that were outside of the joint.
These are the medial collateral ligament and the lateral collateral ligament.  

These ligaments are positioned to prevent the knee from bending sideways. If these
are damaged or torn, then an instability can result from the knee trying to bend
sideways. And either side, medial or lateral, can have this happen. But the large
majority of these types of injuries happen to the medial collateral ligament,
because most impact injuries and trauma happen from the outside, or lateral side of
the leg. If the lateral side of the knee is hit or impacted hard enough, it stretches the
medial side of the knee, which is trying to keep the knee from bending sideways. If
it can’t hold, then the medial side of the knee gets stretched beyond its structural
limit, and a tear of the medial collateral ligament occurs. The opposite can happen,
and tear the lateral collateral ligament, but the inside, or medial part of the knee is
much more protected by the opposite leg from that kind of injury. So the knee is
much less likely to get an impact from that side. By the way, most professionals will
refer to the medial collateral ligament as the MCL, and the lateral collateral
ligament as the LCL — very similar to the ACL and PCL for the cruciate ligaments.

Injuries of the Ligaments, Tendons, and Muscles

Let’s talk about ligaments, tendons, and muscles, and what terms are applied to
injuries of those structures. Ligaments are very strong tissues that hold bones
together, usually at a joint. They are what keep the joint from just coming apart, or
falling apart. They provide stability to the joint. And they are anatomically arrang-
ed to facilitate the motion of that joint, within a certain range and direction, and
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resist motion not compatible with the function of that joint. Remember, the key
point here is that a ligament goes from an attachment on one bone to an attachment
on another bone. It is the bone-to-bone connector.

Tendons are also a strong soft tissue, and they connect a muscle to a bone. Tendon
tissue is arranged in a way to make the surface smooth, and glide, because these
structures are always moving, responding to a muscle pulling on them to move a
bone — or more specifically, to move the joint that the bone is a part of. So on 
one end, tendons are attached firmly to a bone, and on the other end they are
intertwined and attached to a muscle. So it’s very important that both ends of the
tendon function well and are as strong as they need to be, to make the joint function
well. The stronger the tendons and their attachments on both ends, the more
powerful the joint motion, and the less likely they are to be injured or worn out.  

They are soft tissues that, by their ability to contract and shorten (“concentric” 
in exercise terms) and contract while lengthening (“eccentric” in exercise terms),
provide the power to pull on a tendon to move a bone or joint. They are usually
attached or anchored at their stationary end to bone, so that when they contract, 
the tendon end moves in the direction of the contraction toward the stationary
attachment site.

When a ligament is stretched, or torn, the correct diagnosis is a sprain to that
ligament. SPRAIN with a P. When a muscle or tendon is stretched or torn, the
diagnosis is strain of that muscle or tendon. STRAIN with a T.  

All breaks in the bone are called fractures. There are just different types and
severity levels. Some fractures are small and barely seen. Some are just little flecks
of bone next to the main bone. And some are completely bent, displaced, and
sticking through the skin. But as a group, they are all diagnosed as, and called,
fractures.  

A dislocation is when the bones of a joint are disrupted completely out of their
usual location with respect to the way they articulate with each other, or fit together
to make the joint. Many people will use the word dislocate to describe the
displacement of the bone in a fracture. But a dislocation only occurs at a joint.  
So yes, you can dislocate the knee.  I have seen a few of those in my career. But 
a bone that is fractured and displaced and angled is not dislocated, because it is 
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not a joint. It would be diagnosed as a displaced, angulated fracture of that bone. 
A fracture involves at least two parts of the same bone, and a dislocation involves
two separate bones that articulate with each other to form a joint. 

When a ligament is stretched and torn, or sprained, it can be categorized into three
levels of severity. A Grade 1 sprain starts to stretch the fibers of the ligament, but
the ligament itself is essentially intact and at the same length, or tightness, as
before the injury. This is the lowest level of sprain and disruption at the joint. A
Grade 2 sprain stretches the ligament farther, but the ligament is still intact. It may,
however, be a little lengthened, and therefore not as tight, and has disrupted more
of the ligament fibers. In a Grade 3 sprain, the ligament fibers have been torn
completely, with the ligament disrupted and not functioning. This usually leads 
to the joint’s being unstable when that ligament is checked on examination. This 
is the highest level of injury or disruption to a ligament.  

Each of these tissues — bones, muscles, tendons, and ligaments — strengthen and
heal at a different rate, with the muscles being the quickest, and the bone and soft
tissue attachment to bone being the slowest. And the soft tissues in the knee also
strengthen in that order — muscle, then tendon, and then ligament. Extending that
same principle to the other harder structures in the knee joint, bone is next, and then
articular cartilage. You see they don’t all heal or strengthen in the same time frame and
at the same time. While you can see and feel some muscle strengthening happening in
days, it may take weeks for the tendon to come along after that, and then months for
the ligaments, and bone, and articular cartilage to come along after that.

Functional Muscles that Affect the Knee

The Quadriceps

The front of the knee has the quadriceps muscles, and the back of the knee has the
hamstrings, some medially and some laterally. The quadriceps start, or have their
origin, at the front of the pelvis and thigh, run down to the top, or superior pole, 
of the patella, over and around the patella to its inferior pole, and then down to its
attachment, or insertion, on the front of the tibia below the tibial plateau.  

So you can see, this muscle travels a long way, and attaches to both the superior
and inferior pole of the patella, as well as the front of the tibia at a point we call 
the tibial tubercle. You can usually feel this attachment as a prominence on the
front of the tibia just below the tibial plateau, so it’s an easy point of reference 
for examinations.  
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The quadriceps is the strongest muscle group controlling the knee, and is the
muscle that gives the power to take the knee from bent to straight, and just as
important controlling from straight to bent with your weight on the leg. We call 
this extending the knee when going from bent to straight, and flexing the knee
when going from straight to bent.    

When the knee bends under the weight of the body, or flexes, the quadriceps
provide the power to keep the knee from just instantly collapsing in a flexed
position. So this muscle has to be extraordinarily strong to support that kind of
stress and still lengthen its fibers to allow this motion without injury from stretching
and lengthening its fibers too much. It allows a controlled bending of the knee with
your weight on the knee, at the same time stretching the quadriceps muscle. This is
a key point. Not only does the muscle have to be strong in extending or straighten-
ing the knee while the muscle contracts, but it has to be even stronger when
allowing controlled bending of the knee with your body weight on it while
stretching the quadriceps. This is why going down the stairs usually takes more
strength from the quadriceps than going up the stairs with the same knee. 

So this muscle is critical in functions like standing from a sitting position, sitting or
squatting from a standing position, going up and down stairs, and climbing. And of
course various recreational functions, like riding a bike, running, jumping, lunging
for a tennis ball, delivering a bowling ball, playing softball or basketball, or even
perfecting your golf swing, really depend heavily on the quadriceps functioning well.

Beyond being strong enough to do the activities you want to do, the strength of the
quads, as we say, is also one of the best protectors of your knee from wear and tear,
injury, and degenerative damage. The strength of this muscle helps to unload the
friction and impact on the joint throughout just about any weight-bearing activity.
And the strength of this muscle helps prevent excessive and unusual motion of the
joint, such as when hit or impacted from different angles.  

This muscle is so important, that its strength and function may be the number one
predictor of your functional activity level, whether or not you are sedentary, and
more importantly, your quality of life as you age. If you lose the ability to stand up
when seated, or sit from a standing position, or keep from falling while walking,
you are seriously on your way to being functionally incapacitated. And a strong
and flexible quadriceps can help prevent that.  
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Hamstrings

So now that you have a huge appreciation for the quadriceps muscle, let me
describe to you the functional muscles on the back of the knee, or what we call 
the posterior aspect of the knee. These are the hamstrings. There are a set of ham-
strings that run down and insert into the medial side of the posterior knee, and
there is a set of hamstrings that run down the back of the thigh and insert into the
lateral side of the posterior knee. 

Again, these control the strength that you have in flexing the knee and also help
control the strength you have when extending the knee against the resistance of
your body weight, or of any other weight that may be applied on the knee itself.
So, again, they are not quite as strong as the quadriceps, but they are just as
important— and even more important is the ratio of strength between the two. 

Nature has established a certain balance of the strength of the quadriceps to the
strength of the hamstrings, and the knee works best when in that certain range of
balance. If you want to achieve a certain really high efficiency and performance in
those muscles, you can be tested on a machine that is a computerized dynamo-
meter. You can sit on the machine and range your knee through full flexion and full
extension as hard and as fast as you can, at different speeds, and over a certain
length of time, and we can measure the strength, power, and endurance of the
quadriceps versus the hamstrings. So, we know that you want to achieve a certain
balance between the two. 

For the purposes of this program, you don’t really need to have that precise a
measurement, but you need to have a functional way to know that your hamstrings
are strong and flexible. You will mostly know this by your activity level and ease
of movements like sitting, standing from a chair, squatting, and climbing stairs.
Because if they are not balanced, they don’t allow proper functioning of the joint.  

If one set of muscles is too weak, it tends to make that set tighter. So if you are
tighter on one side on the knee — lets say tighter on the posterior aspect of the
knee with the hamstrings — then the quadriceps on the front of the knee have a lot
harder time working efficiently and can cause certain problems. In fact, weak
quadriceps and/or tight hamstrings have a lot to do with patella problems, and
particularly in increasing the friction on the articular cartilage underneath the
patella and in the patellofemoral groove. Not only that, but having a very
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functional knee depends upon that certain muscular balance, so I don’t want to
minimize the hamstrings as playing second fiddle to the quadriceps, because even
though the quadriceps are more powerful and stronger and they help control certain
activities more than the hamstrings, you need the balance of both to work in
concert to make the knee work as well as it can. You also need the balance of the
two in flexibility to help prevent unwanted friction within the knee joint, and
therefore help prevent unwanted inflammation within the knee joint. 

So for now, I think you see that the functions of all of the parts of the knee are
somewhat of a concert from an orchestra of parts — each has its own part to play,
and each has its own function, but they all function better when they are working
together and synchronized; it’s a synergistic living organism working in concert.
And it is always trying to repair itself, maintain itself, and even strengthen itself
when you give it the right environment. So our goal, with the things that your
doctor and you will discuss, will be to maximize and create the best environment
for the knee. One of those things will be the muscle strength, power, endurance,
and flexibility.

Bones and Ligaments

First there is the femur, the bone on the superior portion of the joint, and it is
divided into both medial and lateral femoral condyles. There is articular cartilage
over the end of the femur and particularly the medial and lateral femoral condyles,
as well as between them in a section called the patellofemoral groove. 

This articulates with the proximal tibia or the tibial plateau, which also has
articular cartilage on its medial and lateral sections. In the middle of the tibial
plateau is the origin and insertion of the cruciate ligaments — called the anterior
and posterior cruciate ligaments — that connect the femur to the tibia; the anterior
to help prevent anterior excursion and the posterior to help prevent posterior
excursion. 

You also have articular cartilage on the back of the patella, which moves up and
down on the articular cartilage in the patellofemoral groove as the knee bends back
and forth in flexion and extension. Holding the patella in place is the quadriceps
muscle, which starts in the upper thigh and pelvis area, comes down the front of
the thigh and attaches via the quadriceps tendon to the superior pole of the patella,
over the patella, down to the inferior pole of the patella, and then attaches to the
front of the tibia at a point below the tibial plateau called the tibial tubercle. 
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On the sides of the knee you have a medial collateral ligament that attaches the
femur to the tibia on the medial side, and a lateral collateral ligament that attaches
the lateral side of the femur to the proximal fibula. We only mentioned the fibula
sparingly because really the only function that we have to know is the attachment
of the lateral collateral ligament on the upper portion of the fibula. Otherwise, we
really don’t have to concentrate on that particular bone. Then we get to the
meniscus, both medial and lateral meniscus. They are C-shaped and they face each
other. There is one on the medial side and one on the lateral side. So if you add the
hamstring tendons to that — a set on the medial side and a set on the lateral side —
you pretty much have a good encapsulated synopsis of all the functional parts of
the knee that you really need to know for this program. 

Session Two Action Steps

Action Step 1: 
Review the anatomy of the knee.
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Action Step 2: 
Your History Checklist

Answer the following questions in the spaces that follow them.

Was your knee problem the result of a specific trauma or incident? Or is it an
insidious onset?

Where is the pain?

Did you hear or feel a pop? A tear? A crack?

Is there swelling? Where?

Is there any locking, catching, grinding, giving way, or feeling of instability?

What things have you tried so far? What has worked? What hasn’t worked?

What were you doing when you felt then pain? Is it worse when sitting? Standing?
Twisting or turning, or cutting or jumping or running?  How does it feel when you
sit for long periods of time with your knee bent? How does it feel when you go up
or down stairs?
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Session Two Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio.

Better Knees, Better Life!

18

✍



Session Three: 
Your Knee Examination

Most Common Knee Diagnoses

Bone

The most common diagnosis in the bone structure is going to be some type of a
fracture. There is another variation of the fracture on the bone, which is a bone
contusion. If the bone was bruised, particularly by some kind of impact, then the
articular cartilage over that section of the bone was likely impacted just as hard.  

Cartilage

You can also damage the articular cartilage when you take an impact to it. This is a
very common injury. You can also damage the articular cartilage just from wear
and tear. In either case, the cartilage itself can be fractured just like the bone. In
other words, you can have a line of fracture through the articular cartilage. 

For pretty much anybody over the age of 35 or 40, both men and women, the most
common diagnosis I see is degeneration of the articular cartilage. That, along with
damage to the meniscus cartilage, accounts for a large, large majority of the
diagnoses that I discuss with people. And if you take that to a further extreme than
just damage, and it is completely worn away down to the bone, that is the
definition of degenerative arthritis.

We have different levels of severity of chondral damage. These all generally come
under the term chondromalacia. This is just a long fancy word for what we have
been talking about — different levels of chondral damage or articular cartilage
damage. So, it starts out with the lowest level being number 1 and the highest level
(meaning the worst damage) being number 4. So you may hear your doctor
describe your chondral damage to your articular cartilage as a chondromalacia
grade 1 or 2 or 3 or 4. The grade 1 starts out as minimal damage, with a little bit of
scuffing or fraying, and number 2 gets a little worse than that — some more of the
crabmeat-type looking damage. Number 3 is more like the flaps, or crevices, or
large pieces in and around the potholes, but you still have cartilage left there over
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the bone. And number 4 is where the complete thickness of your articular cartilage
is eroded or missing, and you are showing bare bone. So, from a technical
standpoint, if you have articular cartilage damage of a grade 4 chondromalacia,
you have arthritis. 

Just as there are different types of damage and different configurations of damage
to articular cartilage, there are different locations and configurations of damage to
meniscus. A nice straight tear can occur.   It can occur parallel to the outer edge of
the meniscus, or what we call the peripheral portion of the meniscus. We call this
the red zone, because this is the only part of the meniscus that gets direct blood
supply from the synovium — and the only type of tear that has any chance of
healing.   

Or it can occur perpendicular to the c-shape, where it starts on the inner edge of the
meniscus and goes toward the attachment of the meniscus at the synovium. And
that is called a radial tear. In either of those cases, you have a nice straight tear, and
it is easily seen and defined. However, there are more common types of tears that
we call complex tears, where there are various planes of tears within the meniscus
itself. You might have some horizontal, some vertical, some circumferential or
peripheral, some flaps that are loose and moving around in addition to some
shredding that has happened. So we generally tend to call those complex tears.
Now, the only way we are going to know what type of tear it is, is if we are looking
directly at it — like doing an arthroscopic surgery.    

Tendons and Ligaments

Ligaments tend to be pretty strong, so it rakes a relatively significant injury or
force to tear them or disrupt them. If you remember, disruption of a ligament is
called a sprain. There are various degrees of that — grades 1, 2, and 3.   If you
completely disrupt it, it is a grade 3. That takes a relatively strong force in a
direction that is not in the normal range of motion of the joint. Grade 1 or 2 sprain,
and a grade 3 sprain would be a much greater force. The ligament itself can tear in
the substance of the ligament, which is right around where the joint line is. 

The other location that the medial collateral ligament could rupture is where the
ligament attaches to the bone. Now, remember that collateral ligaments attach the
femur to the tibia on the medial side, and the femur to the proximal fibula on the
lateral side. So it is possible to have a strong enough sideways force against one of
those ligaments to pull the ligament off the bone, or pull a piece of bone off of the
attachment site where that ligament is anchored in the bone.  It can pull off that
corresponding area of the bone. 
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The other ligaments that you hear more about are the cruciate ligaments, particular-
ly the anterior cruciate ligament within the knee joint. Remember, there is an
anterior and a posterior, and they help control movement of the tibia frontwards
and backwards as far as shifting of the femur. It is much more common to tear an
anterior cruciate ligament.   

The quadriceps tendon that attaches to the superior pole of the patella, or the
patellar tendon, which goes from the inferior pole of the patella to the front of the
tibia at the tibial tubercle. Both of them are classified as tendons, although the
second one, the patellar tendon, is sometimes called a ligament rather than a
patellar tendon, just because it does attach a bone to a bone. A diagnosis of those
two tendon tears — if they are complete tears — is relatively easy because you can
tell it on physical examination. There is a large palpable defect at the site of the
rupture, and the function of that muscle is gone. You can palpate it, you can tell by
motions that can’t be done, and essentially the knee doesn’t work.   

Session Three Action Step

Review the major diagnoses that we have just gone over. 
Review fractures involving the bone, go over bone and articular cartilage
contusion, go over articular cartilage damage (grades 1-4), and know what each of
these means. Know the areas of articular cartilage, including the medial and lateral
femoral condyle, the medial and lateral tibial plateau, and the posterior aspect of
the patella, as well as the patellofemoral groove. And remember that there are
medial and lateral meniscus tears, both stable and unstable. They can happen in
different configurations, and the severe ones are generally designated as complex.
Review the ligaments, the medial and lateral collateral ligaments, the anterior and
posterior cruciate ligaments. 
Review the grades of sprain of a ligament, grades 1-3, with 3 being the worst, with
complete disruption of that ligament or its attachment site on the bone. Also
remember tears, or ruptures, of the tendons — the quadriceps tendon, either where
it attaches to the patella or slightly above that, and the patella tendon, either in the
substance of the tendon or possibly at one of its bony attachments off the inferior
pole of the patella or the front of the tibia at the tibial tubercle. And then remember
the strains of the muscle that can be diagnosed, including the quadriceps in the
front of the thigh attaching to the top of the patella via the quadriceps tendon, and
the hamstrings behind the knee — one set on the medial side and one set on the
lateral side.   
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Session Three Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio.
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Session Four: 
Step/Module 3: How Do I Get What I Want?

Although most of the recommendations for treatment are set up to go from using
the least invasive treatment options first and then progressing through ones that are
more invasive, such as injections, and then up through options that include surgery,
always keep in mind that sometimes the absolute best option is not the conserva-
tive option. Sometimes the best option is to go right to a surgical option.

Risk Versus Reward

There is no such thing as a free lunch — and that certainly applies to treatment
options. They all have down sides. They all have complication rates. They all have
certain things that you wish they didn’t have. You would like to be able to only
pick the good side of it, and ignore the risk side of it. But in reality we have to
measure both. 

You should always look at things in terms of risk and reward — and a lot of times
that comes down to your willingness to have a certain risk tolerance in exchange
for that reward. It also sometimes comes down to your willingness to be more
aggressive in your treatment options to achieve that reward.   

So, in general, when your doctor looks at recommending options, they are always
evaluating how much reward you are going to get out of that treatment, versus how
much risk might be involved in that recommendation. Your doctor has a pretty
good idea of the risks and can discuss with you what the risks may be, but the
reward side of it has a lot to do with you — your desires, and your willingness to
participate, and your risk profile, etc. But even more, it has to do with your Big
Why. That is why we spent the time in the beginning to try to help develop your
Big Why. It will help give you guidance when these types of questions come up. Is
your Big Why worth what the risk is going to be for the options that you may want
to pursue?
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Nonsurgical, Noninvasive Options

Pain Medication

The long-term use of nonsteroidal anti-inflammatory agents is felt to interfere with
the body’s immune system to heal and repair the tissues. I am extremely careful in
recommending pain medication, and I think you should be extremely cautious
about accepting the recommendation of pain medication. It is there to be used, and
it was invented for a specific reason, so I do use it, and it does work well, but I
limit it to a very short course of treatment. I rarely treat anybody for more than a
week or two with pain medication, particularly narcotic pain medication, and I
always have a specific reason and end point in mind.   

Of course, most of my reasons have to do with postoperative or post-injury pain
control, but as that is alleviated by the body’s natural mechanisms, then the pain
medicine can be gradually reduced and then eliminated within a short period of
time. 

It is also interesting to note that when you take pain medication, particularly
narcotic pain medication, you are turning off the body’s natural pain medication
mechanism. In other words, the body produces natural pain-relieving products
itself — endorphins being one of them — and by taking pain medications, your
body is now turning off its own mechanism for pain relief, to the point where it
actually turns it off. Then you are relying and completely dependent on the outside
source of pain relief, the pain medications, which is when you start to get into a
dependency situation.   

I would much rather prescribe the pain medication for a very short, limited, and
targeted period of time, and then rely on your body and its mechanisms and
metabolic systems to start to increase the production of its own natural pain-
relieving compounds, and let them take over so that you don’t need any pain
medications externally at all. They interfere with your body’s natural mechanism to
repair, maintain, and build your tissue, rather than help it.  

You don’t want to use a short-term solution, pain medication, to solve a long-term
problem, long-term knee pain.
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External Support Devices

Your doctor may recommend various types of braces — long braces, short braces,
hinged braces, non-hinged braces, braces that control the patella. They all have
different reasons and different goals in mind as to why your doctor would
recommend that specific one, but please be open-minded.  

In that same category would be things such as canes, crutches, walkers, anything
that might help you get around or ambulate on your knee, and yet be a very low-
risk recommendation to try to see if it would help your symptoms.    

Supplements and Nutrients

Companies have also now come out with topical versions of supplements and
medications, particularly anti-inflammatory medications that are meant to be
rubbed on the knee topically. Again, sometimes they work; sometimes they don’t.   

Physical Therapy

Your doctor may recommend physical therapy for you, particularly if you are
recovering from an injury or surgery, or if you are trying to increase the function of
your knee.   

The number one reason that physical therapy is so successful, I think, is just
because of the personal interaction and the amount of time that the physical
therapist is able to spend with you. Second, they approach problems not just from
symptom control, but also from a healing and an increased-function angle. So don’t
forget that the options that they will do with you are at least three-pronged in the
fact that they are meant to not just control symptoms, but also improve motion,
flexibility, strength, balance, and overall function of your knee.  

Some things they can do for you that you don’t have available at home are what we
call modalities. Modalities are physical or chemical treatments that can be applied
to your knee, either manually, or by machine.   
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Certain devices and machines that they have help control the symptoms and help
encourage healing of your knee. Modalities might include electrical stimulation,
ultrasound, or something we call phonophoresis or iontophoresis, in which they use
ultrasound or electrical stimulation to help drive certain topical medication into the
tissues of the knee to relieve pain and inflammation. Third, the physical therapists
are excellent resources for designing programs for you, not just for while you are
there for therapy, but also for home programs.  

They can design programs that will help you increase the flexibility of your knee,
increase the circulation to your knee, increase the strength of the various muscles
in your knee, and help maintain a certain balance between them that will improve
your function. That will also spill over into improving your ability to move about,
to sit, to stand, to climb stairs, to squat, and even your ability to have better balance
so you have a less likely chance of falling.     

If your doctor recommends physical therapy for you, it is likely to be for just a
couple days a week that you visit them, and they work hands-on with you on the
various modalities and the various teaching that they can do for you as well. They
will work with you one-on-one to achieve those goals while you are with them, but
they also will design a home program for you. In that, you will spend most of the
time doing what you can and what they have instructed you to do at home, to help
accelerate your progress. I find this combination of visits with hands-on work
combined with a home program to be the best physical therapy program
combination, and it seems to work for the majority of people. This is all done as a
prescription from your doctor to the physical therapist.  

Injections

The next thing your doctor might recommend could be an injection into your knee
joint. These days we have two basic different types of injections — one has been
around for a long time and is called a steroid injection, or a cortisone injection, and
the second one is a newer development over the past 20 years, and that is an
injection of a more natural substance into your knee, called hyaluronic acid.

The other, newer injection option, which is hyaluronic acid, or what some people
would call the rooster-comb injection, is meant not just to help relieve the
symptoms, but also to help do something for the underlying problem. The material
that is injected is actually a natural material that is already found in your body — it
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is just made into a much higher concentration and injected into the knee. You
remember that the articular cartilage gets its nutrition from the synovial fluid, but
as your knee has inflammation or damage in it, or ongoing degeneration, not only
is there debris built up in your knee, but the synovial fluid takes on a whole
different character. It can’t do as well as it used to do, and it doesn’t supply the
nutrition that it used to supply. That, combined with the inflammation there, the
debris in there, and sometimes the compromised synovial fluid that is in there,
reduces the nutrition to the articular cartilage. It also doesn’t manage the knee
friction very well. So, hyaluronic acid injected into your knee is meant to not only
help reduce the inflammation, but also to give nutrition to the articular cartilage
and to help restore a better type of nutrition and friction management within your
knee.    

Surgical Treatment

Now, in some instances, the risk/reward ratio is such that your doctor may want to
do things non-operatively first and see if you have enough healing to avoid surgery
— and that’s a very valid way to do a lot of different things. But in my experience,
once you know you have certain mechanical damage within the knee, even though
it is not an emergency to have something done, your doctor might encourage you
to think about having something done sooner rather than later — and here’s the
reason why.   

As you know, I can, for the most part, only take away the damaged tissue and don’t
really have anything natural to put in its place. So the less damaged tissue we take
away, the better. In other words, the less I take away, the more normal tissue your
knee still has to work with. And of course that helps extend the life of your knee.   

It’s not just about the current pain and problems you are having — it is also about
the future life of your natural knee, and how long can it go, and how far can we
extend it. So a lot of times cleaning out the mechanical symptoms in a knee has as
much to do with trying to extend the life of the knee as it does to decreasing the
symptoms of pain — or decreasing the mechanical symptoms, which will help the
function of the knee in its current state. 

This is particularly true with meniscal tears. It is much easier to take out a small
meniscal tear and leave the majority of the meniscus in place, than it is to have
someone continually use it, and use it knowing its torn, and just keep making the
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tear bigger and bigger until the point where their knee locks up, and the person has
to have something done. And then sometimes almost the entire meniscus has to be
taken out because it is that damaged and torn. The meniscus is there to help protect
the knee, particularly the articular cartilage and the other structures in the knee, and
once you take it out, the knee degenerates faster. So, the more of a structure you
have to take out of the knee, whether it be a meniscus or articular cartilage or
whatever, the more likely your knee is to degenerate, and the more likely it is to
degenerate at a quicker rate. 

It’s not just the pain that is the problem; it’s how much damage you are doing to
your knee. And not only the current problem with the meniscus tear, but other areas
of the knee, like articular cartilage that might be damaged because of a meniscus
tear grinding against it 
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Session Four Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio.
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Session Five: 
Step/Module 3: How Do I Get What I Want? (cont’d.) 

If you have already done all of the noninvasive things as much as you can, and you
may have even tried surgical procedures, such as arthroscopic surgery and cleaned
out the knee of all the mechanical problems, and you have tried the injections, both
the cortisone and the lubricant injections, and you may have even tried some of the
newer injections of blood components or stem cells, but nothing has worked to
where you can maintain your life where you need it to be, or want it to be, or the
knee itself prevents you from obtaining your Big Why, then it may be time to sit
down and have a discussion with your doctor about a knee replacement. And this
discussion needs to be a very back-and-forth type of discussion between you and
your doctor, because it’s not just based on whether you qualify for the knee
replacement. A lot of people qualify for a knee replacement, but never have one
and live a full and active life.   

The one thing that you do know, however, is the state of your lifestyle. What is
your life like with your knee the way it is, and if it didn’t get any better, and in fact
if it maybe even got worse, would you be happy with your decision not to have a
knee replacement? Now, again, I am taking this somewhat out of context, because I
am presuming that you would have already gone through all the other steps of this
program, had the other discussions with your doctor, tried all of the things in the
last session, and still would be facing this situation. In my mind if the answer,
taking all those things into consideration, is, yes, it is significantly affecting my
lifestyle, and, no, I can’t achieve my Big Why unless I have something done, then I
think it is very much worthwhile to consider the total knee replacement, even
though it has a higher risk profile — because, for you, it evidently has a very high
reward profile as well. 

Total Knee Replacement

In a total knee replacement the articular cartilage of the knee is totally removed
from the knee by cutting it out, along with small pieces of bone from the femur, the
patella, and the tibial plateau. This, in essence, surgically cuts the knee joint away
from the bone. So you basically have the femur and the tibia and space in between
with nothing articulating there, because the articular cartilage and the bone just
beneath it has been removed, and something has to be replaced there if the joint is
to work.   
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That’s the basic idea behind what a knee replacement is — the doctor cuts out the
damaged arthritic articular surface, along with some bone behind it, and then installs
a new articular surface made of some man-made material — typically, nowadays,
that is either titanium or some type of a stainless steel alloy — and a polyethylene
spacer is placed between that so you are not rubbing metal against metal.   

One metal component is placed on the end of the femur, and shaped like the
femoral condyles and the patellofemoral groove and then impacted into the end of
the femur, either with or without cement. And the second metal component is
shaped like the tibial plateau and then impacted into the proximal tibia — again,
either with or without cement — and then a plastic, polyethylene spacer is attached
to the proximal tibial metallic prosthesis to make a new plastic tibial plateau. This
way when the doctor puts the knee together, the end of the femur that is metal will
ride against the plastic tibial plateau, which is attached to the metal part of the
tibial plateau, which is impacted into the proximal tibia. Now the same thing
happens to the backside of the patella. It is cut off flat so that a plastic or polyethy-
lene dome, or new component of the patella, can be put in that position so that
when your knee bends, the plastic of that articulates with the metal in the new
prosthesis on the end of the femur in what is now a new metal patellofemoral
groove.   

The decision to have a knee replacement is, however, generally something that is
recommended to be put off as long as possible. In other words, even though you
may know you qualify for a knee replacement, if you can continue to function on a
daily level up to your satisfaction, and you can continue to get yourself to your Big
Why, then there is no recommendation that you should have a knee replacement
done prior to really needing it. This is the opposite of the previous section’s
example. 
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Session Five Action Steps

First, review arthroscopy, and list three reasons it might be right for you, even if
you don’t need it right now.  

Second, review knee replacement, and list three parts of this program you will still
need to do, even if you had a replacement.  

Third, review the indications for a hyaluronic acid injection. 

How Can I Supercharge My Results?

In modern humans, our lung capacity is lower; therefore, our circulation and
oxygenation of all the tissues in our bodies, including the knee, is not as good as it
could be. With a sedentary lifestyle, we don’t have the vital capacity in both our
lungs and hearts to provide all the nutrients and oxygenation that are needed for the
repair of our knees, as well as the circulation to our knees. Our activity level
doesn’t maintain the same strength in our knees — not just in the soft tissue, but
also in the bone itself. Some of that also comes from the nutrition. We don’t eat
well and don’t necessarily take in the nutrients that we need to maintain this
wonderful machine called the human body. Our nutrient supply in our bloodstream,
and its chemical environment, looks more like a stagnant pond than a clean water
stream.
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Improve Oxygenation and Circulation

Your lung capacity will tell you how long you are likely to live. In other words,
your lungs, and your lung capacity in particular, is the number one predictor of
your likely life span. And they found this was true long before a person had any
sign of any illness or any disease. But although it is a predictor, it is a changeable
predictor. 

Again, the secret to that is to incur an oxygen debt. So you have to have short
bursts of intense exercise so that you are breathing hard and your heart is pumping
fast, with rest and recovery periods in between those intervals. And then longer rest
periods in between your workout days to allow recovery. This is when your body
does most of its adaptive changing, and repairing, and strengthening — on its day
off.   

If you are in a situation in which your knee is incapacitated or not able to do much
in the way of exercise, if you can exercise any other part of your body, you will
still get benefit to your knee. This is true particularly if you can do interval-type
exercise, in which you create an oxygen debt, and you are breathing hard and your
heart is pumping and circulating a large amount of blood to your knee. Flooding
the rest of your body, and all the cells in your body, with increased oxygenation
and increased circulation is one of the best things you can do — not just for the
physical health of your body, but for the immune system health of your body as
well.   

Interval Training Helps Oxygenation and Circulation

When you train by doing an interval program that forces you to breathe hard,
breathe heavy, and breathe deep, you increase the amount of air you take in and the
amount of air you push out, over and over again over several minutes. That’s when
you increase what’s called the vital capacity, or range between the highest amount
you took in and the highest amount that you breathed out. So, the higher that vital
capacity is, or the larger that vital capacity is, the more likely you are to extend
your physiologic life. In addition, you are producing a lot more oxygenation to the
tissues of the knee for all the vital functions that you want it to do. 

The great results are not from what happens during the exercise, but from after the
exercise — when your body is resting and replenishing. It is what we call the
recovery period, and with this type of program, the interval program and creating
the oxygen debt, the recovery period will probably last for several days.  
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This is really good news, because you only want to do an interval-type program 
for anywhere between 12 and 20 minutes of actual intense exercise. That’s not
including the intervals in between — but what you really are counting on is the
recovery period in between your exercise sessions, which could be days, but that’s
when all of the good stuff happens to your body. That is when you stimulate what
is called an adaptive response in your body, and that is where all the important
metabolic, chemical, and structural changes take place. So, actually, all you are
really trying to do during exercise is to stimulate that adaptive response. This
program stimulates that adaptive response better than others, and this type of
program stimulates it very well. 

Increase the Strength and Conditioning of the Knees

If you do progressive-interval lower-body exercise, it is going to give you fantastic
results, not just for the circulation and oxygenation, but it is also going to
strengthen the muscles about the knee, which is one of our other goals.

Sarcopenia is a condition that we medically define as accelerated muscle loss, or
wasting, particularly when it leads to premature aging. Our body naturally loses
muscle at a rate of about 1% per year once we get into our fourth decade, but our
body literally depends on having a very good ratio of muscle to fat, or to other
weight on the body. Once this healthy ratio is lost, or turned in the wrong direction,
an entire chain of degenerative problems starts to accrue in the body, and in
particular, the knees.   In other words, if your muscles are declining rather than
building, you are likely to be in pain. Also the amount of muscle on your frame has
a lot to do with the type and speed of your metabolism. The less muscle that you
have, the more likely you are to burn less sugar and glycogen in your muscle and
to store more of it as fat.

You may hear this and think, “I am looking at this program because my knee is 
not working so well to begin with. Is this feasible for me?” Well, that is the other
beauty of this type of program — you can start with a very low level of activity
and work up from there. You can start with as little as maybe 45 seconds to a
minute of exercise intervals, at a very low intensity if you need to, and still get
tremendous benefit from the program. Start with one or two intervals, and then
move up one interval every two or three weeks. You might never go beyond three
or four intervals, with recovery periods between them.  You shouldn’t ever need
more than five or six intervals to do a great job for your knee. Although you might
start at what is a low intensity for most people, for your body, it might be a pretty
high level of intensity to start — because it hasn’t done even that much for a long
time. Start where you can, and then gradually work up.  
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I suggest doing body-weight exercises, or calisthenics, as your type of resistance.
You can do any type of body-weight exercise that you want to do that can be
tailored just to get you breathing harder, and increasing your heart rate, so you can
start doing the program. You still might have trouble doing any kind of weight-
bearing exercise or weight-bearing exercise program. So you might have to do a
modified program, like a sitting-type program, or recumbent bike. Or consider this
next option.  

I am also a big believer in isometric strengthening, particularly in situations in
which the knee shouldn’t move, as per your doctor’s instructions, or is too painful
to move with a normal interval program. In other words, isometrics is strengthen-
ing the knee by pushing or pulling against an immovable object so that the muscle
strengthens without moving the knee joint through any range of motion. If you
can’t do any other type of strengthening, then start with isometrics and work up
from there. Some people use isometrics as their main workout program and never
move on to a weight-bearing interval program. And they get fantastic results. This
type of exercise has very positive benefits with regards to promoting a healthy
hormonal environment in your body to build muscle and burn fat. And you can
start at a very low level of strength and work up to more resistance, as tolerated.  

Another reason I like isometric exercise is that when you exercise your muscle,
particularly when the joint remains in a fixed position, your muscle cells release
insulin growth factor. Even a very short isometric exercise session of 6-10 seconds
for that particular muscle group will release insulin-like growth factor and help to
build stronger muscle.

One of the best things that you can do, as an alternative to progressive interval
training, or to isometrics, would be to get into some type of a pool program —
something that takes most of the body weight away, yet gives you resistance, and
allows you to get your heart rate up and breathe hard. Just walking in water that is
waist deep, or even knee deep, would simulate that type of a program if you do it
in interval fashion. And the water generally feels good on the knee. Now the neat
thing to watch when you do this type of a program is seeing how quickly you can
improve your recovery time between intervals. It takes longer to recover when you
first start. But as you get more in shape and you adapt better, your heart rate and
breathing start up faster, and then your recovery time shortens. So you can do your
interval exercises and then cut the rest period between them shorter and shorter
until you are actually doing more intervals or you are doing a higher intensity of
intervals in the same period of time. 
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Muscle Strengthening

Now let me talk more about the muscle strengthening component of this type of
program. You will notice I am not recommending weightlifting or that type of
strengthening. I am recommending body-weight exercise to do your interval
program.   

There are a couple reasons for this. One of them is that we are not going for muscle
hypertrophy. In other words, we are not trying to build larger, bulkier, more visible
muscles as you would want as a body builder. In a body-builder–style of program,
as the muscle gets larger, it stimulates a lot of fluid in the cells of the muscle but
not necessarily a lot of increase in muscular strength. Body builders go for muscle
hypertrophy, and they train a certain way to get it.   

We are trying to stimulate a different type of muscle strengthening, in which we
increase the amount of proteins in the muscle that can contract stronger. This
doesn’t necessarily build a bigger, more hypertrophied-type muscle, but it does
build a stronger muscle. And even with the smaller increase in muscle size, you get
a good bit of increase in muscle strength. This is the type of strength training that
we want with our muscles around the knee. In this type of program, to do the
intervals and then progressively increase the intensity of the intervals, you are
stimulating the muscle to increase the contractile strength of the muscle without
creating a lot of hypertrophy

Your goal is not about getting larger, more hypertrophic muscle, as you might get
with body building or weightlifting. It is about muscle strength to help you from a
functional standpoint. 
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Session Five Action Steps

Research progressive interval-type programs, isometric exercise programs, and
water strengthening programs. Which ones interest you? Write them here.

Then discuss it with your doctor, and see if you can find a program that matches
the qualifications that we have just reviewed and that would work for you. 
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Session Five Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio.
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Session Six: 
How Can I Supercharge My Results? (cont’d.) 

The Impact of Impact

We sustain way too much impact in our knees over the course of our lifetime. And,
in short, that does a lot to start or aggravate degenerative changes within our knee.
The number one problem I see in regards to the knees is degenerative changes
within the knee, particularly the articular cartilage and the menisci.   

It is very much in our favor to decrease that impact as much as possible. Notice
that I did not say decrease our activity level — I said decrease our impact. I look at
that as a two-pronged event — one is decreasing the impact from the physical
stresses across the knee, and the number two prong is to increase the strength of
the structures around the knee to help decrease that impact.   

As far as your knee is concerned, any activity you do, even some simple activity
such as walking, puts more than just your body weight amount of impact and stress
across your knee. In fact, just the act of walking puts probably about three times
your body weight in impact across your knee. Other activities, such as light
jogging, or running, climbing stairs, or squatting, can increase the amount of
impact on your knee to seven times your body weight.   

Just doing normal daily activities, let alone any type of exercise, or recreational
activity, or work activity, can put a tremendous amount of stress upon a knee —
particularly one that is not up to it and not strong enough to take that kind of a
load. Also, when it is already starting to have degenerative changes or problems
within the knee, it is very susceptible to being easily aggravated in that situation.  

Decreasing Body Weight

Decreasing your body weight is even more important if you are having difficulty
doing normal activities with the knee, which then makes it even more difficult to
do any kind of exercise or workout activity with your knee. Even a very beginning
light program of progressive-interval exercise may be difficult for you. But
decreasing a small amount of body weight gains you a large amount of leverage
when it comes to decreasing the amount of impact on your knee.
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A Knee Nutrition Plan

A nutrient plan that advocates eating whole foods, by its very definition, pretty
much excludes any type of processed foods or simple carbohydrates. This basically
means that if you eliminate flour and sugar, you have gone 80% of the way to
having whole-foods nutrition. Add to that eliminating processed foods, and you are
pretty much there.   

When you do eliminate flour and sugar and processed foods, you decrease the
body’s release of insulin — and from what I know from people who know much
more about it than I do, it’s all about the insulin. 

Anything you eat that can help prevent an insulin spike or high levels of
continuous insulin in your body is going to go a long way toward helping you
make a better body, and better knees, and a better life. Not only metabolically, but
also in decreasing your weight by increasing the burning of stored fat and
decreasing the storage and production of fat from your diet. High levels of insulin
in your blood stream, particularly over a long period of time, promote the storage
and production of fat from the nutrients that come into your body.   

We want to reverse that. We want to make your body burn fat and not store it.
Therefore, reduce the insulin levels circulating in your body. The best way to do
that is to prevent the insulin from spiking, which, again, means eating foods that
don’t spike the insulin, and that is why we have come around to a whole-foods type
nutrition — because it controls and does not spike the insulin.   

It is my belief that if you have excess body fat that you need to lose, it is a direct
reflection of how much insulin your body is producing, which is a direct result of
how much insulin spiking you are getting from your dietary intake.   

The good news, and the silver lining about all this, is that while you are
concentrating on eating good, healthy whole foods and doing a progressive-interval
exercise program, you are doing a world of good for your knees, but you are also
gaining the benefit of a healthier body and every other cell of your body. The other
thing to point out is there are various ways that you can lose some of that weight
— some of them are not very healthy. The way I mentioned above, I believe, is a
very healthy way to drop body fat, not just weight. A lot of the programs out there
drop the weight, but they are dropping lean body mass. They are dropping muscle
mass. 
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So far we have talked about the effect that insulin has on creating fat storage or fat
burning, but the insulin itself is not good for your body, nor is a high sugar level 
in your body. There is such a thing called glycation, a result of high blood-sugar
levels in your circulation. High sugar levels in your body make the blood thicker,
produce damage to artery linings, particularly the small artery linings, and make
cells on the inside of the linings promote clotting, therefore decreasing circulation
to the areas of your body, including the knee. So if we want to promote the circula-
tion to our knee and the oxygenation to our knee, we certainly can’t have high
levels of blood sugar, and we also can’t have high levels of insulin running in our
blood stream.  

The other thing I mentioned in the previous section, that by doing a progressive-
interval type exercise program, you increase some of the hormones in your body
that are very beneficial to you for being anabolic, rather than catabolic. Well,
insulin has a detrimental effect on those same hormones, particularly growth
hormone. Any increased level of insulin, particularly in anybody who is starting to
become insulin-resistant from chronically high levels of insulin, has a decreasing
level of growth hormone and other anabolic hormones. This mainly has to do with
the effect on the liver from the high levels of insulin in your circulating blood.   

I think if you are not quite convinced about the benefit of eating this way and
getting rid of all of your flour and sugar and processed foods, I would like you to
try a little experiment. I want you to try this method of eating for four weeks.  

Vitamin C

One of the most talked about micronutrients as far as the health of your knee is
vitamin C. It is one of the most researched vitamins that I know of — and we have
a lot of good information about it now with some newer findings and newer
research that I would like to share with you. Vitamin C now has about more than
40 years of research on it, and the proponents of vitamin C very strongly believe
that it is likely one of the highest forms of nutrient that your body can take in. It is
very strongly believed that consuming vitamin C is equivalent to accelerating the
repair and delaying the aging of your body. It also has a strong tendency to bring
about detoxification of the cells in your body. It is a very strong antioxidant and
helps to prevent damage from free radicals in your body.
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Because our body can’t make its own vitamin C, we have to obtain it from out
nutrient intake. And we need to continuously take in a lot of it. It is a water-soluble
vitamin, so it doesn’t store in our fat cells. And once it is used in the body, it is
excreted in our urine relatively quickly. So, for that reason, we have to maintain a
pretty constant level in our body for it to continue to work around the clock as we
would like it to. You can kind of consider it the same as water. We need water on a
constant basis, and water does its job in our body and then leaves in our urine.    

Without replenishing vitamin C on a frequent and constant basis, we would be in
big trouble from a metabolic standpoint. When we are out of vitamin C, pretty
much repair and healing in our body comes to a dead standstill. Current research
points to the fact that vitamin C is involved in literally hundreds of biochemical
processes in our body, and therefore we need an inordinate supply of it in our body,
particularly to continue to be in an anabolic state. 

Collagen can’t be formed or repaired or even maintained without vitamin C.
Vitamin C is also critical to the toughness and flexibility of our bones. It helps to
prevent a lot of the brittleness that we acquire in our bones as we age. If we take all
of the protein in a body, about a third of that is going to be collagen. So, you can
see how much vitamin C can be used up just by maintenance and repair of the
collagen-based structures in our body. And you know from studying the anatomy
of our knee how heavily dependent the structures in our knee are on collagen,
particularly ligaments, tendons, articular cartilage, meniscal cartilage, muscle, and
bone.

Zinc

One nutrient that has very little known about it or that gets very little attention is a
trace mineral called zinc. In essence, there is no body repair without zinc. So, I just
want to make you aware of it, because zinc is probably one of the things that you
don’t even think twice about, or hear much about at all. And you would never think
about zinc as having anything to do with your knee health. So just keep in mind
that the serum zinc level is very important for soft-tissue repair, particularly
anything to do with proteins.   

Zinc is probably the most plentiful if your intake includes highly anabolic proteins,
particularly those such as oysters and beef and other red meats. So this is just a
sidebar tip to think about this, and see if this would be anything that might be
useful to your nutrient intake. 
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Glutathione

The other nutrient that you probably may never have heard of is glutathione. It is
felt to be the body’s most powerful natural antioxidant. It does occur naturally in our
body, but as with a lot of things, it declines as we age. One of the most important
functions of glutathione, particularly in its role as a natural antioxidant, is the
detoxification of poisons that accumulate in our liver. Since our liver is just basic-
ally a large chemical processing plant, it has to neutralize and break down and
eliminate every single toxin and chemical that passes through our body, particularly
those that might stand to harm us. Therefore, if you can keep your liver healthy, you
also can keep the blood flow to every other part of your body healthy as well. So, an
intake of glutathione, particularly found in oysters and beef, and dark-meat turkey,
and dark-meat chicken, is going to help accomplish that function.  

Calcium

To make sure people are getting enough calcium, I recommend a high intake of
green leafy vegetables, nuts, oranges, broccoli, calcium rich fish, including wild
salmon and sardines. I think this is a surprise to people that they could get high
levels of calcium from these items to help their bone strength and do it not just
from dairy products.  

Elements

There are also some other trace elements that you won’t really hear about that help
improve bone strength, such as magnesium and boron — again, a lot of these are
trace metals and not found in all foods, but they are found in leafy greens and
certain vegetables, and certain fish and shellfish. One of the more controversial
recommendations of a whole-foods style of eating is the fact that grains are not
recommended. Meanwhile, according to the food pyramid, a large portion of your
diet should be healthy grains.    

Vitamin D

A lot of vitamin D is obtained by having some sun exposure to your skin. When the
sun’s rays reach the skin, a reaction occurs and the cells in the skin produce
vitamin D. Well, of course that is not very politically correct anymore, and most
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people go out of their way to avoid sun contact and take all kinds of precautions
not to get any sunlight at all on their skin. But I think that, just like anything,
moderation certainly has its virtues.   

We do need a certain amount of vitamin D to function, and the way that humans
get that vitamin D in a large extent requires some kind of exposure to sunlight so
that our bodies can manufacture that vitamin D. You only need a small continuous
amount, less than anything that we are talking about that would cause burns and
therefore increased risk for skin cancer. Vitamin D also has a lot of other functions
that include hormone manufacture and functions with your immune system. Also,
it is felt to be critical in the amount of aging that your body sustains, particularly in
regards to degenerative changes. This is very applicable to your knees

So, to summarize the recommendations regarding this type of dietary nutrient
intake, you should:
 3  Eliminate flour, sugar, and processed foods. 
 3  Take in liberal amounts of vegetables, including green leafy vegetables, and

vegetables from the broccoli and cabbage family.
 3  Take in liberal amounts of herbs and spices, nuts, seeds, and also a moderate

amount of fruits. 
 3  Also take in animal protein, including meat, fish, shellfish, fowl, and eggs. 

Session Six Action Steps

The action step for this section is for you to research another source, other than this
program, that recommends a whole-foods type of diet, and list the contents of that
nutrition plan so that you are familiar with it. Write that here:

Then start the program, and do a four-week trial on the program. Note the changes
in how you feel in general and how your knee feels. 
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Session Six Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio
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Session Seven: 
Advanced Techniques for Great Knee Health

Inflammation

Something that has become very popular, particularly in the last 10 years or so, and
that is a natural form of anti-inflammatory, is generically called Omega-3 fish oil.
Now Omega-3 fish oil is a type of a fatty acid, which is really a polyunsaturated fat
that produces a natural anti-inflammatory effect and is particularly effective on the
knee joint. Most of the studies I have been able to read about Omega-3 fish oil
show that it has relief characteristics that are essentially on a par with most of the
anti-inflammatory medications that are available to use. So this is something you
might want to consider that is available easily over the counter and can be taken
with minimal-to-no expectation of side effects.   

Again, check with your doctor; sometimes fish oil has a tendency to not be
recommended in someone who may have a bleeding risk or who is taking blood
thinners. I happen to like a specific type of fish oil called krill oil that has none of
the fishy aftertaste of regular fish oil, and it comes in much smaller capsules that
are easier to swallow. 

Now let’s talk about some things can you eliminate from your life to reduce
inflammation in your body.   One of the most inflammatory items that you face on
a daily basis is called the Omega-6 foods. Omega-6 is another type of fatty acid,
but unlike the Omega-3 fatty acids, which are relatively good for us, the Omega-6s
are very pro-inflammatory. Now, it’s not that we shouldn’t have any Omega-6s, it
has to do with the balance between the Omega-3s and the Omega-6s. Most
Americans’ diets have a 20:1 ratio of Omega-6s to Omega-3s, when thousands of
years ago when we had a more natural hunter-gatherer whole-foods diet, the ratio
was more like 2:1. So you can see we have increased remarkably our intake of
Omega-6 fatty acids in addition to possibly decreasing our intake of Omega-3 fatty
acids.    

It will probably be no surprise to you as to which foods I recommend that you
eliminate to decrease the high amount of Omega-6s in your diet. In general, refined
food, particularly wheat or sugar products, or anything made with vegetable oils.
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So for now, let’s just say eliminate all of your vegetable oils, all your fast foods —
particularly deep-fried ones — and anything that might be processed food,
particularly those made with sugar or flour. It is a relatively short and simple list;
however, like some of the best things in life, simple isn’t necessarily easy.   

I want you to replace the vegetable oils with extra virgin olive oil if you need a
cold oil — for example as on salad dressings and vegetables. This will also help
increase the Omega-3 intake for your body. If you are going to cook with oil, avoid
the polyunsaturated vegetable oils, and instead switch to something that is stable at
that high heat, such as coconut oil.

Sugar D
Sugar is bad for your degenerative changes or arthritis, not just systemically as we
have talked about in causing glycation in your body, and all of the problems that go
with that, but also it is bad for arthritis, specifically in your knee. Sugar creates free
radicals, which, again, increase the inflammation itself — not just in any particular
part of your body — but in a systemic way. The free radicals are highly reactive
and damage healthy cells, as well as use up a lot of the anti-inflammatory antioxi-
dants in your body that need replenishment on a continual basis. For example, we
talked in the previous section about vitamin C.   Well, if you use up a lot of your
vitamin C fighting free radicals from sugar intake, you are robbing yourself of a lot
of healing power that vitamin C could do otherwise. And that healing power will
be gone until more vitamin C replacements show up from more nutritional intake.  

More specific to the knee, sugar damages collagen. Now, as you recall, collagen is
one of the main components of the cartilage and soft tissue structures of the knee.
In fact, it is very much responsible for a lot of the structural support of that soft
tissue, including its strength and elasticity. Well, sugar specifically damages
collagen on a molecular level by attaching to its fibers.  

It is called “cross-linking” in a molecular vocabulary. This cross-linking causes an
inflammatory response, in addition to the fact that it breaks down the collagen,
making it stiff and inflexible. Well anything that makes collagen stiff and inflexible
is bound to cause further degeneration in your knee and increase the chances of
damage. It also makes your plan to reverse or prevent degeneration a lot harder to
implement successfully. So, not only does the sugar, which damages the collagen,
cause inflammatory response and therefore pain in your knee, but it also further
damages your knee, which I think is probably an even worse side effect from it.
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Colas D
Soda, especially anything that is a cola soda, tends to leach minerals out of your
bones. In fact, it is felt to be one of the causes of the increasing osteoporosis
epidemic that we are facing now as well. It is not just a general nutrition or dietary
problem, although it is, it is also specific things such as cola sodas that help
aggravate that problem. So I would advise you to get rid of the soda and substitute
one of the other drinks that we previously mentioned.

Water C
The cartilage is made up of a large portion of water, probably 75 or 80%, so it is
really important that you don’t become dehydrated. So, although I think that the
best recommendation is to drink regular water, I realize that after a while you
might crave some other things — it tends to be something that becomes too boring
if you don’t have a little bit of variety. So, let’s try a couple of things that might be
good for your joints in addition to the water itself. If you like green tea, that would
be an excellent choice. Green tea is abundant in antioxidants and that helps make it
one of the best defenders against free radical damage from inflammation. It also is
known historically for alleviating the symptoms of degenerative joint disease. 

Ginger C
A spice that I would recommend taking more of is ginger. Ginger is a very good
antioxidant, and has very good results against arthritic and degenerative changes.   

Cherries C
It has been known for a long time that cherries contain a very powerful anti-
inflammatory compound that works to reduce inflammation in a very similar
biochemical way as aspirin and nonsteroidal anti-inflammatory medications. Some
research done relatively recently has found that even if you just take 10 of the sour
cherries, you might get the same pain relief as one or two aspirin because of the
antioxidant content. If you are one of those people who also has gouty arthritis,
cherries are very well known for helping to relieve the symptoms of gout. So you
might want to research ways to combine those things we have just mentioned into
something you would like, or at least would be more palatable for you to take on a
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regular basis. I have seen several books in which people have concocted their own
joint juice, so to speak, combining some ingredients like water and green tea, or
ginger, or pomegranate, or cherry juice, or certain combinations of all the above. It
is one of those things you have to try to find out if it works, but I think there is very
little downside to it, and you may find it does have a remarkable upside. 

Berries C
There is another item I would suggest adding to your nutritional content, and that is
berries. Not only do they taste good, but they are filled with natural pain relievers
and joint-healing substances that we categorize as antioxidants. Some of the richest
and most potent sources of anthocyanins and flavonoids occur in berries. That’s
why if you think about blueberries, blackberries, strawberries, cherries, cran-
berries, raspberries, etc., anything that might be colorful, particularly red and blue,
they have the flavonoids and anthocyanins. So, not only are they very highly potent
in the anti-inflammatory properties from their antioxidant nature, but they also are
very highly positive for the construction of connective tissue, particularly that in
your joints. So, see if you can’t include a regular source of berries that you might
like, depending on season and geographical part of the country, to add to your
nutrition repertoire. 

Anti-Inflammatory Foods

Well, let me just give you a list of some of the things that you should consider
eating to help increase your Omega-3 fatty acids, and therefore help the pain and
inflammation involved systemically, and in your knees. One of the top ones would
be wild salmon. Next would be shellfish, including scallops and oysters. After that
would be anything that is a fatty north-Atlantic fish or fatty white fish, including
sardines, anchovies, tuna, and halibut. And rainbow trout is also very high in
Omega-3. So, include one of those once or twice a week in addition to considering
Omega-3 fish oil or krill oil supplement. In the area of the country where I live, I
am particularly fond of the shellfish. And although I like salmon and whitefish, I
tend to eat more of the shellfish, including the scallops, mussels, oysters, and
shrimp that tend to occur there locally. It is generally recommended that you stay
with natural-caught or wild-caught shellfish or fish of the types I just mentioned,
because farmed fish tends to be bad for your knee joints in this way: A lot of
farmed fish are fed unhealthy amounts of grains and soy pellets, which only
increase their content of pro-inflammatory Omega-6 fats. So, even though you
think you are eating healthy fish, you are not eating the wild-caught fish that has
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the normal ratios of Omega-3 and Omega-6 fats that come from foraging in their
natural environment. When they are placed in a farmed environment, the amount of
Omega-6 fatty acids markedly rises disproportionately and drowns out the benefit
of the Omega-3 fatty acids that they might possess. So just remember, a farmed
fish is likely not any better than anything else that you would eat as far as helping
your joints, so make sure you stay, if you can, with the wild-caught shellfish and
fish. 

Supplements

Now I am going to bring up one recommendation that is known for helping to repair
your damaged cartilage. I am talking about a supplement that is a combination of
glucosamine and chondroitin sulfate. It happens to be the number one–selling
degenerative joint supplement for sale in the world. Usually when that happens,
there is some reason behind it, and I think the reason is that, for at least a large
number of people, it works. Now I realize it will not work for everybody — as with
any of the things that we have talked about so far in this section — but this is one
thing that I think works for at least the majority of people, at least to some extent. It
is hard to find good numbers on what works and what doesn’t work, but this is one
of the compounds that we have some pretty good research and studies on. 

Well, glucosamine and chondroitin sulfate seems to help encourage the key
components of that cartilage repair system. Being deficient in the chondroitin in
the cartilage itself seems to cause it to dry out and become more brittle, and
therefore more prone to tearing and damage. When you take the glucosamine and
chondroitin sulfate, it seems to help fill in the gaps between the collagen and the
cartilage, helps make it a little stronger, helps it retain more of the natural fluid.     
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Session Seven Action Steps

List five things that are anti-inflammatory that you can add to your habits.

List three things that you can eliminate from your habits.  
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Session Seven Knee-Jerk Reaction
On this page, you can write down any additional thoughts, ideas, or reactions to the
material as you listen to the audio.
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