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Deep or superficial
The pain may be experienced as either a very deep
pain deep in the limb or a more superficial sensation.
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Introduction: This presentation may not cover every
type of pain you may experience. A polio survivor can
have other kinds of pain associated with other medical
conditions that don’t have anything to do with polio, as
you all are aware. As far as the things that seem to be
related to the fact you had polio (the changes in
muscle and body mechanics and the pain syndromes
that are the result of that), that’s what we are going to
cover today.
Symptoms of Post-Polio Syndrome
As you all know, pain is one of the three major
symptoms of PPS - the classic triad of fatigue, new
weakness, and then pain in either muscles or joints.
You don’t even have to have the “PPS” as far as the
whole blown syndrome to be experiencing pain related
to polio. Obviously, as a physician, one of my goals if
you are complaining of pain is to work on decreasing
and managing that pain because that will
subsequently increase your comfort level, your
functional level and overall quality of life.

A. Causes of Pain in the Polio Survivor
There are a number of different causes of pain. I broke
these up into four different categories: post-polio
muscle pain; the different soft tissue or overuse
syndrome type of pain; biomechanical or pain due to
degenerative changes; and, bone pain. We are going
to start with the post-polio muscle pain.
1. Post-Polio Muscle Pain:
Pain in polio-affected muscles
This is the pain people experience in the muscle
tissue itself. It is most-commonly in polio-affected

muscles. If you are experiencing this type of pain in a
muscle that was not polio-affected, there’s a good
chance that muscle actually was polio-affected but to
a lesser extent and you may not have been aware of
it. In a lot of people as they get older, we note some
subtle weaknesses in muscles that you always
thought were normal but in fact were not completely
normal.

May be similar to pain of acute polio
A lot of patients will describe it (pain) to be very much
like the pain they had with acute polio, if they
remember that. Of course, people that had it (polio) as
infants don’t really recall that; but, the ones that had it
a little bit older remember the pain associated with the
acute polio infection.
Associated with muscle cramps, twitching, or crawling
sensation
Along with the muscle pain, there is also muscle
cramping or twitching or a sort of crawling sensation
where the muscle seems to be doing things that you
can’t control.
Often increased at night or end of day
Often people experience this at rest, not while they are
doing something but later in the day or at night,
especially when they get into bed. Then they start
feeling all those muscles they’ve been stressing.
Exacerbated by physical activity, stress, and cold
These symptoms are definitely aggravated by physical
activity, specifically excess physical activity, and also
are increased with stress and cold.
Caused by overuse/excess stress on weak muscles
resulting in tissue damage
2. Overuse syndromes and soft tissue pain
Caused by injury or inflammation of soft tissues:
muscles, tendons, bursa, and ligaments
This pain is what happens to a weak muscle when you
are stretching it beyond its capability of strength or
endurance. Most of the time it’s endurance and not

Page 1 of 14

strength we’re talking about. A weak muscle can often
give, one time, a pretty good contraction or at least an
anti-gravity contraction. But if you try to do that
repetitively, you don’t have the endurance there for
that muscle to keep firing and keep doing an activity.
Even a muscle that’s just a little bit weak can be
overused if you’re doing an activity that involves a lot
of repetition movement. For most people that ends up
being just that you’ve gone somewhere and ended up
having to walk a lot farther than you normally do or
had planned to do. And then later on you notice the
weak legs and the muscles are really acting up.
This is what happens when you overuse the muscle,
and this goes for all muscles - normal and those
affected by polio that have lost some of the muscle
fibers -- but anytime you stress a muscle what
happens is you damage some of the muscle fiber.
That’s actually the concept behind strengthening
exercise when you see these body builders and
weight lifters working on building muscle. What they
do is actually work the muscle to the point that there is
some damage to the tissue and then the muscle, as it
heals, hypertrophies and enlarges, and you actually
can kill tissue.
But if you have a muscle that you’re overusing and
really stressing all the time, your body may not have
the chance to do that rebuilding in between. Especially
in a polio-affected muscle it takes longer to do that
rebuilding process. So if you have a little bit of muscle
damage, if you don’t get that muscle wrapped for two,
three, four days afterwards and go out and then do the
same activity the next day or two days later you may
just tear down the muscle further and become weaker.
Early on before post-polio syndrome was really
recognized that happened to a lot of polio survivors.
And to be honest, it still happens now when polio
survivors are sent to physical therapists that don’t
know anything about polio. The therapists do the
traditional “ok, let’s try to strengthen that weak muscle,
let’s do lots of reps, lets stress it.” But they are
overstressing, so instead of seeing strength gains as
you would see in a normal muscle, you’re tearing
down the muscle and you have a lot of tissue damage.
And that’s a big part of what causes that pain when
you’re later on resting and you realize “Hey, I really
overdid it and this muscle is now very painful.” That’s
a symptom you all need to be aware of, even if it is not
especially painful. Even if you are getting only a little
bit of cramping, twitching, crawling sensation at night

in certain muscles that means you’ve been overusing
the muscle that day or possibly the day before. It’s a
sign to you to think back, “ok, what did I do involving
this muscle and how can I change that or cut back a
little bit so that I’m not getting these symptoms later
on.” It’s a good thing to learn to know so that you can
listen to your body as far as what for you is too much.
Those random sorts of jerks that occur when you first
relax, that’s a nerve impulse that causes that. That’s
not what I am referring to. I am referring to where it’s
more continual and the muscle is actually kind of
fluttering.
Moving on to the soft tissues other than muscle in the
muscular skeletal system. The muscles are connected
to bones by tendons. The bones are held together by
ligaments. There’s bursas or sacks of fluids around all
your joints. All of these are part of the soft tissues of
the body. In somebody who has polio these soft
tissues are also very much at risk of having injuries.
Strains, sprains, tendonitis, bursitis, myofascial pain
The body is really amazingly designed as far as the
whole anatomy and how it functions. If you have one
muscle that’s weak or a group of muscles that are
weak, then the area of the body or the limb, the whole
biomechanics of that limb change. Often you use
substitution to do certain movements. Often a joint has
more pressure or tension on one side than another
because one muscle may be strong and the opposing
one may be weak.
The normal biomechanics of different joints can be
significantly altered and this leads to a real propensity
to having different types of sprains which are
stretching or tearing of ligaments, strains which are
injuries to muscles. That, of course, can even happen
to a good muscle because the muscle imbalances.
It is very common to see bursitis or inflammation
around joints, again because of altered mechanics. I
know for a lot of people who have scoliosis that you
may not connect this right away. A lot of polio
survivors do end up with scoliosis if they have trunk
weakness. It affects the position of the pelvis. The
pelvis will be rotated and twisted, and that translates
into different degrees of stress in the hips.
A lot of people with scoliosis develop bursitis around
the hip because now the hips aren’t really balanced;
one may be turned in a little bit. It may be very subtle
but over time inflammation around weak joints
develop.
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In addition, you can have myofascial pain, which is
chronic pain in a muscle where there’s a degree of
muscle spasm, which is that muscle trying to do more
than its able to. You get trigger points and have a
constant tightness and pain in certain muscles, which
is different from pain that occurs after overuse.
If you are using crutches to ambulate or have a medial
tear, you might develop overuse syndromes or
tendonitis in the upper extremities, not from the altered
mechanics so much, but from the repetitive use.

those aches and pains and which one of them can be
corrected or reversed and treated early, the better it is
for you.
It is much easier to control these aches and pains
earlier than when you get to a point that it’s been a
chronic thing and you’ve torn a tendon. It may not be
repairable at that point, and then we have to really
change a lot of how you are doing things. In addition,
we want to get into the degenerative changes that
subsequently occur.
3. Biomechanical/degenerative disease pain

These are the sorts of things we see in the general
population with overuse, but you are at a special risk if
you are, say, using your upper extremities a lot for
mobility. The upper extremities really weren’t designed
to take all your weight the lower extremities were, so
over time people often develop tendonitis in the
shoulders, specifically the rotator cuff. Often if those
are chronic they end up being tendon tears.
You can get inflammation around the elbow from using
grip and having to use both the wrist extensors and
flexors all the time. You get inflammation where those
muscles connect at the elbow. You can get
tendonitises around the hand as well as around the
thumb. It is an area that often gets over stressed, and
you start to get a lot of pain in that area.

Changes in normal joints due to wear and tear
Those soft tissue symptoms are usually the earlier
symptoms you see, and then over time with wear and
tear on joints there develops biomechanical
degenerative disease conditions. This can be just the
normal wear and tear on joints.
Excess stress of joints due to altered body mechanics

Related to body mechanics, positioning, posture

For example, if you have one strong leg and one
weak one, you tend to favor that strong one all the
time. Whenever you’re standing, you’re standing on
that strong one. Whenever you are going upstairs,
you’re leading with that strong one. Well that strong
leg is getting basically twice as much work out as I put
on my leg. So, if I was going to get arthritis at 70, you
might be developing it at 50 just from that daily wear
and tear on the joint.

Worsens with time if not treated

Stretching/tearing of ligaments

These kinds of chronic inflammations in the soft tissue
tend to get worse over time. They often start out as
just a minor bothersome little “my shoulder’s kind of
bothering me.” If you keep doing what you’ve been
doing and continue with the overuse or the overstrain
to that area, that inflammation will get worse over time.

In addition, if any of the joints aren’t balanced and
protected the way they were designed to be by the
muscles that surround them, there’s going to be
abnormal stresses to the joints. Often you then see
degeneration in part of a joint. For example, if you
have a knee that bends back and you rely on that for
stability in the leg, over time you are going to get
degeneration in the front of the knee where those
bones are pressing together more than what they
normally should. And the ligaments in the back of the
knee start to stretch so you’re extending further and
further back and pretty soon the front of that knee is
losing all the cartilage and you’re starting to get pain.

Often affects strong limb

May lead to more serious tissue injury
This often leads to a more serious condition where
there’s either tearing of the tendon because it’s been
inflamed and weakened for so long, or subsequent
degeneration to the actual joint itself and destruction
of cartilage.

Joint deformity
These are things to certainly pay attention to, and pay
attention to early even though most of us reason “oh,
as I get older I’m going to have more aches and
pains”. The more you know about why you are having

I saw an extreme example of this in Miami where I
saw a gentleman, big muscular guy with very weak
legs. He had worked as a boat mechanic for years.
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Never wore braces, just used crutches, because he
could back bend his leg and maintain stability. He
could back bend his weaker leg 90 degrees backward.
It’s amazing the things that can happen over time with
stretching the joints day after day after day. These
joint deformities, certainly at some point, start to cause
pain. Most people will experience it well before that
degree of deformity.
Degeneration in spine-disks, joints and increased
curvature
With the deformity in joints, not only do you get the
arthritis and loss of cartilage and pain from that, but
also you can get degeneration in the joints in the
spine. Especially if you don’t have strong top muscles
there’s more stress to the spine than what is normal.
And if you have scoliosis, even more so because you
have a curvature that goes this way rather than
straight up and down.

to experience sensory loss, numbness, tingling,
change in sensation, that is not purely due to polio
changes in muscle. That means a nerve is involved - a
nerve that contains both sensory and motor fibers.
Remember, the poliovirus only attacked the motor
neurons. So if you’ve got sensory changes, there’s
something going on in addition to post-polio changes. I
think you better check it out because often these
things can be corrected and the pressure taken off of
it, especially if talking about the nerves in the upper
extremities and you’re losing grip strength and you
rely on your arms for everything you do. You don’t
want to risk losing strength in your arms which really
enable you to function each day.
4. Bone pain
Lastly we are going to talk about bone pain. Bone pain
can be very severe pain; it can be kind of a deep
ache.
Osteoporosis: loss of bone matrix with weakening of
the bone

Secondary nerve compressions
Whenever you are bearing weight through the spine,
there’s more stress on the inside of those curves. Just
think of a “C”. If you put pressure here, pressure is
running through the inside of that rather than straight
through everything as if the spine were straight. So
what happens over time is you get degeneration on
the inside of that curve; all the joints on the inside start
to compress more toward the side of the curve and
those curves can get worse over time. That is if it is
not fused. If you have spinal fusion with scoliosis it
eliminates a lot of that because the fusion will take the
stress off of those bones.
But even with fusion you can get degenerative
changes above and below the areas that were fused.
As you start to get this narrowing in the spine or
sometimes in other joints, you can get compression of
nerves. A lot of times, especially with a spine where
nerves exit between all of the vertebral bones and
there’s a little space between them, if that’s getting
tighter and tighter, at some point you’re going to put
pressure on the nerve.
That can also occur in other peripheral joints, say the
elbow, if you are developing arthritis there. Your ulnar
nerve passes right behind the bone there, that’s your
“funny bone” called that because the nerve is so
superficial. You have arthritis there and can start to
impinge on the hand and start to lose grip strength.
The thing to really be aware of, as far as the
secondary nerve entraption, if any of you are starting

A kind of achy bone pain often is due to osteoporosis.
Unfortunately, with the acute polio if you have any limb
that is significantly weak, that limb has osteoporosis.
Even if you are still 40 years old, that limb that is weak
has osteoporosis.
Bone builds because of muscle tension and stresses
to the bone. If you have a weak limb that doesn’t have
that muscle tension on it and you can’t use for a lot of
activities, the bone has not developed to the strength
that it normally would have or to the strength that
you’re trying to get. Often if you had polio as a child
you’ll note also the weak limb is smaller because
those bones don’t grow as much as you’re growing
through childhood and adolescence. For that same
reason there’s lots of stress to the bones so they don’t
grow in the normal pattern.
In addition, there’s the neurologic loss. There are
many studies done on what happens when people
have neurologic injuries or neurologic diseases. With
an acute loss of nerve function the bone releases
automatically a lot of the calcium. We don’t know
exactly why, but there are apparently factors in the
nerve that keep the bone stimulated. Even with a fullgrown adult with normal bone density, if there
occurred a stroke or a spinal cord injury or something
at this point, that would cause new weakness. The
bones would lose calcium as well and would have
secondary osteoporosis within a few months.
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Other things affect osteoporosis, of course, such as
immobility or limited mobility. This is especially true of
people who have been in chairs their whole life. Even
with the osteoporosis that started with the polio, it
worsens faster because of the immobility. You have to
just assume that a polio-affected limb, if it’s
significantly affected where you have muscles that
barely work, has osteoporosis there.
With all my polio patients, we look at rib fractures and
falls. It is very important especially when you get older
that you do as much as you can to prevent
osteoporosis and even more so to prevent falls.
Osteoporosis in and of itself doesn’t always cause
pain or problems until it becomes very severe. You
want to know if it is there. You want to try to keep the
bones as strong as possible.
Fractures: traumatic or spontaneous
You won’t usually have acute pain unless you have a
fracture. With osteoporosis that is very severe you can
have spontaneous fractures without falling, without
doing anything. Very commonly the bones in the spine
will just compress. They can’t hold it anymore. Instead
of being these nice little rectangular blocks, they
compress down into pancakes. You can imagine that
can cause all sorts of secondary problems in the spine
and the nerves that exit from the spine.
In addition, if you are involved in any trauma, you can
have severe fracture, compound fractures and multiple
breaks that are very difficult to fix and very difficult to
heal. I had one woman who had severe fracture in the
distal femur and some orthopedic surgeon who really
didn’t think too much tried to put in hardware. It just
shattered the bone. She ended up losing the limb.
That was the best thing we could do for her because
she was more functional just losing the limb rather
than having a fracture that couldn’t heal and was in
constant, constant pain. She wasn’t able to bear
weight on the limb anyway. You want to be very, very
careful with those weak limbs especially to protect
them.
So those are all the different types of pain that can be
specifically related to polio. Now, what do we do about
it? Well, like I said with the soft tissue thing, the thing
you can do is if you are experiencing pain somewhere
go in and get it checked out by somebody that
understands at least body mechanics, the differences
that occur with a polio to the body.

B. Evaluation of pain
1. Assessment of pain history
(Pain drawing often helpful)
Typically when I see somebody with a complaint of
pain, the first thing I like to do is have them do what I
call a pain drawing or a pain diagram. It’s just an
outline of the body and I have you mark on there
where is the pain. There’s different symbols or
different colors for how you describe that pain -whether it’s an aching, a burning, a sharp pain, that
sort of thing. It’s very interesting what happens the
more you use these pain diagrams. A lot of the time I
can look at the diagram and know what’s wrong with
somebody. This is because the pain patterns for
certain problems are so unique a lot of times.
When you go to the doctor, the more specific you can
be about the pain and the faster you can relay the
information, the easier for the doctor. Some people
come in and just say “I hurt all over”. It’s really hard to
help somebody like that because it’s real hard to say
“well I don’t know why”.
Be very specific about the pain, even if there are very
different types of pain in different areas. Be able to
isolate the pain: I have this pain here. I describe it as
an ache, a sharp, or burning. Is it there all the time or
does it come and go? If it comes and goes, what
seems to bring it on? If it’s there all the time, what
things make it better, make it worse? When did it
start? Has it changed since it started? Has it gotten
worse? Has it gotten better? Has it spread to other
areas? Are there other symptoms along with it? How
does it impact you life? What does this pain mean in
your day-to-day life? Does it keep you in bed for days
at a time? Or does it mean you’re not able to work in
the yard anymore? Or does it not impact your activities
at all?
There are all sorts of different pain and degrees of
pain. Any tests you’ve had in regards to the pain, any
treatments you’ve tried, or medications you’ve tried we
want to know. What’s been tried? What works? Not
work? What’s made you worse? and then go from
there. Then, of course, once you’re able to get a
whole picture of the pain and all.
Sometimes when people have a hard time getting
specific about pain, I have them go home and keep a
journal for a week or so to see if you can pick out a
pattern of when the pain occurs.
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2. Appropriate physical exam and diagnostic
studies to identify etiology of pain symptoms:
Anyway, what I would do is the physical exam. In
general what we look at are the muscular skeletal
system, all the major muscle groups - which ones are
strong, which ones aren’t, how does that attach, the
body mechanics, what condition are your joints in, how
is the range of motion, how’s your circulation to that
joint, how are you moving, what are the activities you
are doing and how do you do them, how do you get
around, what’s your means of mobility. I always
assess gait of somebody who is ambulatory. In
addition, depending on the type of pain, we might
check other things. We might check cranial nerves. we
might check heart function. And we might check the
abdomen.
Not every pain experience is going to be related to the
polio and the muscular skeletal system. So we always
have to keep in the back of our minds, that there are
other possibilities. If something doesn’t fit for
musculoskeletal pain or post-polio pain, we’ve got to
look at other sources of pain. And especially a lot of
these internal organs can give referred pain to other
areas. Everybody knows about how a heart attack
causes pain down the left arm. If someone comes in
with pain down their left arm you always have to think,
especially if it’s coming and going, does this person
have risk of heart disease and is it following the
pattern of heart disease rather than a nerve problem
or musculoskeletal problem. Those internal problems
can often cause symptoms that appear to be
muscular-skeletal but aren’t.
Once the physical exam is done we usually pinpoint
the problem a little more specifically when it appears
to be etiology-based. Other special studies come in as
far as providing better evaluation. We may need to get
x-rays, MRI scans, and bone scans if a fracture is
suspected or an infection in the bone is suspected,
and bone density studies if it’s a question of
osteoporosis. So a lot of times further studies are
needed to help pinpoint the exact origin of the pain
symptoms.
In addition, if there appears to be nerve problems that
are different from your original polio we often need
nerve studies and EMG testing. It used to be that they
required EMG testing for the diagnosis of PPS, but
that got dropped as far as the criteria for making the
diagnosis, which is good news to you guys because
it’s a nasty test. We stick needles in a lot of your
muscles. Initially they wanted practitioners to do that
test to document that someone really had polio. Over

time we realized that for most people really by history
and exam you can be definite you had polio. So now
we only use it for post-polio diagnosis if the original
diagnosis of polio was in question. But we still do use
it when there are new nerve problems that we need to
identify where it comes from.

C. Management of Pain
What do we do about these pain syndromes that can
occur? Well, the more specific we can be with the
diagnosis, the more we can really get at what’s
causing the pain, the more likely we are able to treat
the pain and help you if not completely alleviate it, at
least to manage it.
Certainly if the pain is because you have severe
arthritis in the knee, and it’s your polio leg, there’s not
a lot we can do to fix it. We can’t do a joint
replacement in the polio limb because you run the risk
of shattering the bone and not having a stabile joint. If
it’s severe arthritis in the good limb, surgery might be
an option. Even if it’s not a fixable problem, there are
ways to manage it most of the time and at least make
it tolerable and enable you to do the things that are
important to you to do in life.
1. Specific conditions
Post-polio muscle pain: protection of muscles,
modification of activities, pacing activities, learn to
know your limits and LISTEN to your body.
As earlier discussed, post-polio muscle pain is due to
really over stressing a polio-affected muscle.
Sometimes it’s as simple as limiting the amount of
distance you walk in a day or eliminating some of the
real high stress activities. But for other people, it’s the
muscle that’s bothering them or group of muscles that
are very weak. If even just regular day-to-day activities
cause pain every day in that muscle, then we have to
be a little more creative as far as maybe changing how
you do some of those activities - using the other arm
or the other leg, or protecting that leg with a brace.
Instead of making the muscle do all the work to get
around, now the brace is helping in taking a lot of the
stress off the muscle. Don’t worry. I don’t put
everybody in braces immediately. I have enough
experience with polio survivors to know that mostly
you want to try everything short of that and usually we
do. But there are times when the brace is well worth
using and can make such an improvement in life that
you don’t mind using it.
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As far as that muscle pain, that’s something I want
everybody who had polio to learn to identify and pay
attention to. That is the “Listen to your body” symptom.
That should be the thing that you really key in on. If
those muscles are bothering you there is something
you’ve done, something to really over stress them.
And that’s the one thing we want to really avoid
because over using those weak muscles makes them
weaker.
Overuse pain: change body mechanics, alleviate
excess stress, protect affected areas, rest, ice, antiinflammatory medication, injections, and surgery.
Now with the overuse pain syndrome, these are more
of the soft tissue tendonitis, bursitis and that sort of
thing. Like we talked about, they’re usually the result
of either body mechanics or over-using a certain area
of the body. So again we have to look at how are you
doing these things, how can we change those body
mechanics. It might just be using a cane when you’re
walking a long distance, straightening out the trunk
and taking the weight off the hip that’s developed this
terrible bursitis where you can hardly use the leg any
more. It’s often a very simple thing.
Again, we might have to protect a certain area,
sometimes just temporarily. Let’s say it’s around the
ankle. We can often use an ankle support for a period
of time, get the tendonitis to swell down and its gone
and you can go on without using anything as long as
you don’t over do.
The traditional approach to an inflammatory condition
is: rest, that’s either complete rest or relative rest
(which means taking the stress off the affected area);
using ice or if its a chronic condition heat, but for the
more acute pain ice almost always works better; using
anti-inflammatory medication part of the time.
I know a lot of you don’t like using medication but
sometime we just have to use it for a couple weeks to
get an inflammatory process under control. I don’t like
to put people on anti-inflammatories long-term unless
they have significant arthritis where you’ve got to use
it really just to keep those joints fluid and movable.
Some of the newer anti-inflammatories aren’t as risky
as far as causing GI problems. So, if it is going to be
long-term use, we go with one of the safer antiinflammatories. But in fact, the older antiinflammatories are more effective and work faster if
you have an acute condition and can tolerate the
medication as far as the stomach.

And then, worst case scenarios, at times surgery is
needed. That would tend to be more in the good limb
or good joint that has developed an over use problem
such as a rotator cuff, a serious rotator cuff tendonitis
or tear. We may have to repair that before it gets
completely torn and can’t be repaired because that’s
an important limb for day-to-day function.
The surgery risks and benefits always have to be
weighed specifically for an individual - will this surgery
give enough benefit that it’s worth the risk to go
through a surgery. Certainly for a lot of people surgery
means a lot of planning and arrangements ahead of
time because you may be totally immobilized by
immobilizing a shoulder; whereas, for a person
without polio it would not be a big deal. But if you rely
on that solely to get around, obviously there’s a lot of
planning and additional assistance that has to be
arranged before any kind of surgical procedure.
Biomechanical pain/joint:: protect or strengthen joints,
regain range of motion, unweight, bracing or assistive
devices, surgery in select cases.
With the joint pain, if it’s a joint that can be
strengthened just with regular physical therapy often
that helps significantly. When its a key of just
contracture around the joint without changing body
mechanics, often regaining full motion of a joint will
enable you to use it and take that abnormal strap off of
it and the pain can go away.
But when you get to the more advanced stages of
degeneration in the joints you’re going to have to take
some of the weight off the joint, unweighted either
through bracing, splinting, using an assistive device.
Sometimes it’s a matter of I tell you to lose twenty
pounds. The truth is, especially with arthritis in the
lower extremities, how much extra weight you’re
carrying around makes a big difference.
In selective cases surgery might be an option for the
degenerative disease. That is very carefully evaluated
and the whole picture looked at before we make a
decision for surgery. For any of you who develop a
problem and have an orthopedic surgeon really gung
ho on doing surgery on something, if you’re not sure
its not the right thing, please see someone like myself
who knows polio and will evaluate from a non-surgical
perspective and discuss with you and really make a
decision with you whether surgery is the right option
for you. I’ve seen too many people railroaded into the
surgery that was a big mistake.
The thigh pain, again very similar to the joint pain.
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Biomechanical spine pain: exact diagnosis, modify
body mechanics/position, injections, orthotics, surgery
if appropriate.
The spine is more complicated than a lot of the other
joints. And again, its one of those areas where you
want to see someone who really knows spines and
can identify what it is in the spine that is causing
problems. Is it just arthritis in the spine? Sometimes
we can manage very nicely with some injections in the
joints or something to modify position. Or are there
pinched nerves that are a little more serious and
require a little more aggressive treatment. Because
the spine is a complicated area, we felt surgery is one
of those options of last resort. Often times for you it
isn’t even an option. This is because it would make
you worse rather than better.
One of the other primary things I do clinically at UC
Davis spine evaluations is conservative treatment of
spine. So I happen to do a lot of the overlap cases of
polio survivors with spine reactions. I did a talk on that
at the conference in St. Louis because there are a lot
of conditions that mimic post-polio symptoms. Often a
polio survivor who’s having problems, say in the lower
extremities, it could be due to post-polio where in
reality it’s due to a spinal problem that can be
corrected. It is always a good idea to get the spine
checked out. More often than not, when we check out
the spine it’s OK; it’s PPS that is causing you the
lower extremities problem. But when there is
something there, we need to know it and be able to
treat that for what it is.
Biomechanical/nerve entrapments: alleviate by
change of activities or positioning, splints, medications
or injections, surgical release.
Nerve entrapment often can be alleviated by altering
positioning of joints, altering the way you are doing
things, using splints. Sometimes medications or
injections will just calm down a nerve inflammation
and that takes care of the problem. But again, if
there’s a significant nerve entrapment and you are
losing functioning of a peripheral nerve that can be
corrected surgically we may choose that option if
appropriate for you.
Bone pain: assessment of bone strength, treatment of
osteoporosis, immobilization of fractures, bone
stimulation.
Every one of you should know what your bone density
is, whether you need to be on treatment for that.

Certainly, whatever age you are, however strong or
weak your bones are, you need to get adequate
calcium. It’s a mistake a lot of people make thinking
“unless I have osteoporosis, I don’t need to take
calcium.” Well, the truth is the typical American diet,
unless you’re a real dairy fiend and drink three cups of
milk a day, especially for adults, we don’t get enough
calcium.
The body needs calcium. The heart needs calcium to
contract; all your muscles need calcium to work. If
you’re not taking that calcium in your diet, your body is
not going to do without and let your heart stop. Your
body is going to take it out of your bones even if you
are 20 years old and not getting enough calcium.
They’ve made it pretty easy these days to get calcium
in your diet. They have a lot of things that are fortified
with calcium.
Those are the specific ways we target those types of
pain.
2. Basic principles
The basic principles are the kinds of principles for
preventing overuse, pain control and pain prevention.
Improve body mechanics
You really want to optimize body mechanics.
Unfortunately, a lot of physicians don’t know body
mechanics very well. I think it’s only rehab medicine,
which I do, and orthopedists that even study body
mechanics as far as the muscular skeletal system. But
your body mechanics has a lot to do with the stress
and the risk to certain parts of the body as far as
developing problems.
Correct or minimize postural and gait deviations;
protect and support weak muscles and joints.
As much as possible we try to correct those
mechanics early, minimize the deviations you have,
and try to protect those weak areas (the weak
muscles, the weak joints).
Adjust workload on muscles and joints to match
capacity.
You want, and this is a good point to keep in mind, to
try to keep the workload to a muscle or joint as
matching the capacity to that area. Of course your
good limb you’re going to stress more, use more,
because it can take it and the weak limb can’t. Don’t
try to do things with the muscle or joint that it’s not
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able to do. If you’re barely able to do it, you’re over
using it. So, keep that in mind.
Control inflammation and muscle spasm.
As soon as you see signs of inflammation or spasm,
get those under control as much as possible.
Alleviate nerve impingements.
Try to alleviate any nerve impingements or nerve
impairments. Again, if there are sensory changes,
start thinking that there may be something else going
on with the nerves, that this may not be post-polio
now.
Promote lifestyle modifications.
As all of you know, just life style modification is often a
big key to avoiding that over-use, over-stress. Pace
activities. Take rest breaks. I know you’ve heard that
for all the post-polio symptoms. Really learn your limits
and how much you can do in a day, how can you
space that to be most effective and most comfortable.
3. Conventional treatments
The conventional treatment we talked about with the
different issues earlier discussed. But also consider
the following:
Medications: anti-inflammatories, anti-depressants,
neurotropic medications, pain medications.
There are a number of different medications we use the anti-inflammatories, the anti-depressants - a lot of
the time both for nerve pain. The anti-depressants are
very effective.
But also a lot of people with chronic pain develop a
secondary depression, which then makes it even
harder for them to function and to live their life.
Sometimes the anti-depressants can just help as far
as your over-all feeling of well-being and being able to
relate to the family and not being upset or irritable all
the time or crying all the time. So it’s not infrequent
that I use anti-depressants for depression even though
it’s not the primary diagnosis but secondary to the
problem. Because the depression is secondary, it’s
really something we’re just going to use for that period
of time you need it. You need not necessarily be on
this for the rest of your life if you don't have an
inherent depression problem as far as brain chemistry.
But it can be very helpful in managing post-polio
symptoms.

In addition, some of the other neurotropic medications,
some of the anti-seizure medications, can work quite
well for bone pain. It’s some of the other central
nervous system acting medications we use, like antiseizure meds and some of the Parkinson’s meds.
There are different ones that we’ll use for nerve pain
or for myofascial, fibromyalgia-type pain.
Sure, with pain medications, like the narcotic pain
medications, you’ll read in a lot of places “avoid them
at all costs” sort of thing. I tend to run a little bit less
emphatic line than that. There are some people that
need low dose pain medication just to keep pain under
control so they can function. But with narcotic
medication you have to be very aware of the side
effect and very careful to watch for that. Those side
effects are that they can interfere with breathing,
depress some of that pulmonary response and drive to
blood oxygen and CO2 levels. They can cause
constipation, and that’s a significant problem for some
people. They can tend to make you do more than you
should given that what they do is cover your pain.
Some of that pain we want you to experience so you’ll
know when you are doing damage to your body. You
don’t want to be on doses of a narcotic that “oh, it
enables me to do everything”, but five years from now
you might be a total wreck and there’s nothing we can
do for you. So a lot of the pain your body has is
actually not a bad thing. It’s your body telling you,
“Hey, there’s something wrong here; hey, you’re doing
something you shouldn’t be doing.”
Interestingly, leprosy, which we don’t really see in this
country anymore, is a disease that destroys nerve
endings and pain is gone. Do you know what happens
to people with leprosy? They lose fingers. They lose
their nose. They burn themselves and not know it.
They basically abuse their body because they can’t
feel it and end up with much worse complications. So,
remember that pain is uncomfortable but it’s not
always a bad thing either.
We are very careful in using any sort of narcotic pain
medication, and it has to be for a specific reason and
specifically helps you function better in a constructive
way and not doing damage to you body. Be careful of
doctors who want to give you pain medication without
really knowing what’s causing the pain. That’s usually
not the right approach.
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Trigger point injections, spray and stretch; joint
injections; nerve blocks

aggravated by stress, they can help you work with
some of those stress levels.

With muscle problems often you use spray and stretch
type techniques, trigger points, injections, joint
injections or nerve block can be done a lot of times.

Weight loss

Physical therapy: modalities, therapeutic exercise
Your traditional physical therapy can be very helpful if
you are working with a therapist who knows about
polio. Unfortunately, I’m in a position here relatively
new to the area. I have not really identified the
therapists throughout this San Francisco area or even
the Sacramento area that knows polio and how to
treat a polio survivor. Back in Miami I had two
wonderful therapists who were a big part of my clinic
and for people who lived out of the area would make
sure and talk to the therapist that was going to treat
those people, the polio patients, and make sure the
therapist knew exactly what to do or not to do.
Because of that problem with some therapists knowing
and some not, it is very important for all of you to be
aware of that or signs of over doing things or over
stressing muscles so that you can tell if the therapist
knows what they’re doing or not, and you can report
back to the therapist. If the therapist is willing to know
about post-polio, (learn from you, do some reading)
there’s no problem in staying with that therapist. But if
it’s somebody that has the approach of “Oh no. This is
the way we do it.” and is not paying any attention to
you, get out of there. They’ll probably do you harm.
Appropriate therapy with modality includes therapeutic
exercise. Stretching would be very helpful in
eliminating a lot of the pain problem. Modalities are
things like ultrasound, heat packs, the TENS. A lot of
them work for stimulating blood flow to an area to help
it heal. Spray and stretch technique is one of the
techniques for muscle spasm where you use a topical
coolant, a spray, and then stretch the muscle and it
enables someone to tolerate the stretching more and
relax the muscle.
Occupational therapy: adaptive equipment; Behavior
modification; Psychological counseling
Occupational therapists may be helpful as far as
prescribing adaptive equipment, teaching you to do
certain health care things in a different way to unstress
joints, and sometimes psychological counseling for
just relaxation techniques and management
techniques. Or if you have a pain that is really

Like we talked about earlier, it is very important to
maintain ideal body weight. Unfortunately, the more
immobile you are, the harder it is to take that extra
weight off. Because it is such a big problem, we’re
actually starting a study at UC Davis to do with
obesity, not just in polio survivors, but polio survivors
would be part of the group with all people with
disabilities. From the medical perspective I think we
need to do a better job of helping some of you to get
some of that weight off, but you need to do your part
too. Everyone is in control of what you put in your
mouth, so you have to be careful there.
Conditioning exercise
General conditioning, cardiovascular exercise, is
almost always helpful. As you improve circulation in
the body, you help your body to be able to deal with
problem areas - inflammations, tissue damage. Your
body is actually very good at repairing itself in a lot of
ways, but you have to enable the body to do that.
Surgical intervention
Intervention surgery is in the back of our minds,
usually not in the forefront.
4. Alternative treatments (use caution)
I also wanted to mention just a few of the alternative
treatments that are around. With all of these, I would
say “Use Caution”. They are not well studied as far as
risks or benefits. Logically thinking about them, certain
ones have fewer risks than others. But don’t make the
mistake of when you hear something is a natural
treatment that it’s automatically safe for you because a
lot of the things that occur in nature can be very
destructive. Almost all our medication comes from
naturally occurring substances. So if you’re taking a
health food supplement, it may actually be as
dangerous as taking a prescription medication or more
dangerous because the supplements aren’t controlled
by the FDA and the amount of the substance in tablets
or capsules is not regulated. Be careful with those and
don’t over do.
Acupuncture
One of the more accepted alternative treatments
would be acupuncture. Acupuncture actually can be
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very, very helpful and there have been a number of
studies done on acupuncture. It can be very helpful for
pain management. It can be very helpful for some of
the tendonitises, muscular-skeletal pain.
Acupuncture is one of those things that, depending on
whom you go to, you may have a completely different
experience. My feeling in general is that if you are
going to try acupuncture, go to an Asian-trained
acupuncturist and not a western doctor that has taken
a six-week course to learn where the points are
because the whole theory behind medicine is totally
different from Western medicine.
I don’t think just taking a little piece of it and trying to
apply it is helpful; it’s like sticking needles in the dark.
It would be like me sticking needles in a voodoo doll.
You might have a Westerner that has really studied
acupuncture and knows what they are doing, but it’s
not one of those things you really know with a little
quickie course we can all take through the university
now a days. So if you are really serious about trying
acupuncture, I would find somebody who really has
trained extensively and knows Eastern medicine.
Yoga
Yoga is one of those things that also varies. You have
your strict yoga, which includes all the meditations;
and then you have a lot of exercise trainers’ therapists
that use yoga techniques for stretching. With yoga I’m
not sure it makes that much difference. We’re not
talking about doing anything invasive in the body, but
really more stretching techniques. And a lot of times
because stretching and improving range of motion is
helpful, doing yoga may be helpful.
Again, use caution. There are a lot of yoga positions
that if you don’t have normal joints or you have
problems in a joint put way too much stress on a joint.
So if you are giving yoga a try, listen to you body. If
something hurts, don’t do it. You might only be able to
do half of the exercises the leader is doing, but that’s
OK. You don’t have to stretch as far as the person in
front. Be careful with that.
Biofeedback
Biofeedback is one of those things that some people
like, some people don’t. It certainly can’t hurt you.
Biofeedback is simply using your mind to control the
body. There’s a lot more mind-body interaction going
on than we can really identify or test for or have
control of. It’s an interesting area. I think if that’s your
bent, and especially if you are one of those typical

polio type-A people, it might not be a bad idea to help
yourself relax to learn some biofeedback techniques.
How much of it you use is up to you, but certainly
there are ways of using your mind to help take stress
off muscles, relax your body, tolerate pain, and that
sort of thing.
Chiropractic
Some people wouldn’t even list that under alternative
treatment. It’s relatively conventional although not
considered conventional by the medical community in
this country. Chiropractic treatment can be very helpful
for localized spasms, that sort of thing, but be
cautious. Like with any profession, you have your
chiropractors that are conservative and pay attention
to a person, and then you do have your ones that
really aren’t very good practitioners and try to do way
more than they should be doing because your
muscular-skeletal system is not as strong as a person
who has never had polio. Beware of letting a
chiropractor work on any areas that were affected by
the polio. Certainly, if you have significant
osteoporosis in your spine, avoid all chiropractic
treatment. The risk of the manipulation causing a
fracture is too great. But for someone who has a
strong spine and is experiencing a lot of soft tissue
problems around the spine, it can be very helpful.
Massage therapy.
Pretty much the same guidelines apply. Again, it can
be very helpful for sore muscles or muscles that are in
spasms, but you don’t want a masseuse who is overly
aggressive. Don’t use the really deep tissue massage
technique unless it is in a very strong area of your
body. In general, you would want more of the light
massage. So again, you have to know your therapist
and they have to understand you and the differences
of your body as opposed to a non-polio patient they
see.
Vitamins/supplements
There are a ton of vitamin, mineral, herbal
supplements. I’m not going to attempt to get into all of
them. I’m just going to mention a few that actually may
be helpful for some of the polio-related problems. The
vitamins have been well studied. Some of the other
substances to a lesser extent we know a little bit
about.
•

Vitamin B1, B12, Folic acid, Multivitamin
The B vitamins, especially B1, B12, folic acid,
all help with nerve growth and nerve healing. Because
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a big part of PPS is felt to be failure motor neurons to
continue to be able to supply the amount of muscle
that they have been for years, it’s certainly not a bad
idea to take a supplement or at least make sure you’re
getting the minimum daily requirements of the B
vitamins and folic acid in your diet.
Often this can be accomplished with a
multivitamin. A multivitamin will give you your basic
daily requirements.
•

Calcium, Vitamin D
The multivitamin will also have the calcium and
vitamin D, which are important for the osteoporosis
prevention. The vitamin D alone with the calcium is to
help you absorb it better. In California nobody is
vitamin D deficient because your body makes it from
sun exposure. That’s a problem for people in the
northern climates with limited sun exposure.
•

Magnesium, Potassium
Some of the minerals important to muscle
function are magnesium and potassium. Again, you’ll
find those in a multi-vitamin. You don’t have to take
them specifically. They are something that it’s not
common to be low in, but it can happen. Certainly if
you are on a diuretic for blood pressure you can be
low in potassium. That can impact muscles, really
aggravate muscle cramping and that sort of thing.
Have a good supply of those vitamins and minerals in
your diet.
•

Coenzyme Q and Creatine
Although not studied a whole lot, Coenzyme Q
has some anti-oxidant properties that seems to help
with muscle tissue repair. Creatine is also one of those
supplements that is used to build muscle.. The results
certainly have not been proven, and have not been
studied to polio survivors specifically. If you are one of
those people who want to take supplements just in
case they might help, then Coenzyme Q and Creatine
are the ones to probably put on your list because they
may help.
•

Glucosamine chrondroitin
The last one I want to mention is glucosamine
chrondroitin. Of the recent supplements you keep
hearing about, this is the one that’s been probably
studied the most. Some very well designed studies
have shown that it is helpful for more than 50% of
people who take them for joint pain, maybe in the 6070% range. That doesn’t mean it rebuilds or slows the
degeneration of cartilage. We don’t know that. There
haven’t been tissue studies looking at cartilage over

time. But it does seem to help with joint pain in a fair
amount of people.
What I find interesting is a lot of veterinarians
are starting to use it for dogs or cats with arthritis and
it seems to help the animal. If it helps animals (and
they don’t have psychological interactions going on),
there may really be something to it. Certainly it’s not
something that will hurt you. It’s not a risky
supplement to take. So for most of my patients who
have any joint pain, I say at least try it.
For a fair trial you should take it for three
months. and then you determine whether it makes a
difference or not. If it seems to do absolutely nothing,
it’s probably not worth spending your money. But if it
does seem to help even a little bit, it may be
worthwhile. It’s so widely available now that it’s not as
expensive as when it first came out, so it may be
worth a try.
D. Avoiding the “Pain Cycle”
(Pain → inactivity → increased weakness and loss
of flexibility → frustration and depression → overexertion → increased pain → eventual damage to
relationships)
Last thing we are going to talk about is avoiding the
pain cycle. Often what happens when you have pain
on a regular or chronic basis is it turns into this whole
cycle of I’m in pain, Don’t do any activity, then you get
weaker and you lose flexibility and you lose function
and now you’re even more frustrated and you get
depressed and then you say you’re just going to do it
anyway and you go out and over-exert because you
are even weaker and it’s easier to over-exert and you
have more pain.
And this cycle can go on and on and on, and lead to a
lot of damage to your relationships with your family
and your friends. You end up being like a hermit and
dwelling on your pain all the time and getting more
and more miserable.
Learn to accept your condition; Learn to relax; Let
your feelings and needs be known; Continually
problem solve - find new ways of remaining involved
and active in relationships; Find a physician partner to
work with you.
You have to mentally learn to accept the pain and
really work at learning to control it. Learn what you can
do (don’t do nothing; do what you can do). Learn to
rest (relax, take those breaks, don’t over-push). Let
the people around you know what’s going on (know
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what you need; don’t get pushed into doing things you
really can’t do).
On the other hand, don’t complain and talk about your
pain all the time or people won’t want to be around
you. It’s always an ongoing process of problem solving
- “Ok, let’s try this; let’s see if this will relieve that.”
Things change all the time in your body, so it’s always
a challenge to find what works and what doesn’t.
Remain really involved in life and be active. If you
don’t play golf any more, you can go with my friends,
go to lunch, or do other activities. Don’t give up your
social life or your relationships.
From a medical perspective, find a physician who’s
willing to work with you and problem solve with you.
None of us know everything, but if your physician’s
willing to do some research, to read up on things, to at
least give you advice, not tell you “you do it my way or
forget it; I won’t treat you”. I can’t stand physicians that
do that. It’s not fair. It’s your body, your ultimate
decision about what you’re going to do or not do, You
are responsible for your health. You are the primary
person responsible, but find that physician who will
help you and work with you.
Thank-you.
Questions & Answers:
1) When you do a bone density test for osteoporosis,
do you do a specific limb?
Yes, you can. In Miami we have started to
chart a study comparing a polio limb to a non-polio
limb. Tere is a huge difference. What you want to be
aware of, though, say your doctor just wants to know
your over-all bone density, they should not test a
polio-affected limb. It will come out severely
osteoporotic, and the rest of your limbs might be just
fine. If they test a polio limb, then it is important that
they test your most normal limb as well. Routinely
what they usually do is test one in the hip and one in
the thigh. Those are your typical sites.
2) In a blood test, my muscle enzyme was very high.
That means you’re breaking down a lot of
muscle.
~ What would cause all that?
Over stressing the muscle. Did they
differentiate the muscle enzyme as to which enzyme it
was coming from? If you have a number of viral
illnesses will cause muscle breakdown. There’s also a
disease known as polymyocitis, which is inflammation

of the muscle which you can get after a viral illness
which breaks down muscle and you can get the very
high muscle enzyme also.
A lot of the viruses affect muscle tissue and
even for a non-polio survivor, someone with all normal
muscles, It’s very important not to go and over-exert
right after flu or a bad cold. That’s because you can
break down muscle, and that’s especially true for you
who have weak muscles. You want to be very careful
if you’ve had a viral illness to not over-exert.
~How do you overcome or treat high muscle
enzyme?
If it’s very bad and it’s something like the
myocitis, they use Prednisone actually, steroids to
calm down the inflammation. If it’s just breakdown
from a viral illness, it’ll get better over time. If it’s from
you over-doing, it sounds like in your case with levels
that high there was more going on, if it’s just a little
high from you over-doing it, you have to learn to curtail
your activity.
3) Other than swimming, what exercises are good for
cardiovascular?
While the conditioning exercises are a very
individual thing up to what you can do. It depends on
which limb, which muscles are involved, how much.
So it’s something I can’t answer specifically for a
person until I have examined them. In general,
swimming is the one thing that works for most people,
as long as you have access to a pool, can get in and
out of the pool, don’t mind the water, and don’t have
skin problems. There are things that keep you from
swimming.
An exercise we’ve done with people, especially
with lower body involvement, is an upper extremity
ergometer for cardiovascular conditioning. If there is
just one weak limb, something like an Aerodyne
stationary bike will work the arms and legs but you can
put one leg off to the side and not use it. There are
some other things that can be done besides
swimming.
4) If you are on anti-inflammatory medication, is it
advisable to take something like glucosamine
chrondroitin?
There’s no interference, so you can use them
together.
5) I had bronchitis in April and bronchitis made my
good leg useless, so I can hardly walk. I had
antibiotics for the bronchitis, but it weakened it a lot. I
had hip surgery in July, and worked with good physical
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therapists for months to be able to walk. But now I
can’t walk.

long-term because they’ve only been out a couple of
years, like are Vioxx and Celebrex.

Sometimes it can just be a matter of
deconditioning, and you’ll get better with the therapy.
But there may be something new going on as well.
Sometimes with bronchitis if you’re coughing a lot you
can get herniated discs causing a nerve problem.
There are other possibilities, but the most likely is just
deconditioning.
Whenever you’re in bed for even a day, it has
serious consequences for polio survivors. If you’re in
bed for a week, you lose a significant amount of
strength. The rule of thumb for a non-polio survivor is
if you are in bed for a week, it takes two weeks to
recover that strength. For a polio survivor it takes
more like six or eight weeks to recover the strength
you lost from one week in bed.

8) Are there certain drugs polios should stay clear of
because contraindicated?
It’s all relative contra-indication. In general you
should stay away from the muscle relaxants because
they work centrally. They actually tend to weaken all
the muscles. In general, that’s a very bad idea unless
you have very mild polio residuals. Valium, the same
sort of thing, you can actually over relap the muscle.
And again, any of the medications that affect alertness
and cognition be very careful with because of that
increased risk of falling. If you’re not real steady on
your feet, being just a little off you might take a serious
fall.
________________________________________________

5) For alternative therapy, is marijuana helpful for the
post-polio related problems?
No, it does not help muscles at all. In fact, I
would be leery of people using it because there is
probably an increased risk of falling. Falling is one of
those things we work very hard in preventing.

WAYNE -- HOW ABOUT PUTTING SOME LIGHT
FILLER HERE TO FINISH THE PAGE???

6) I tore my rotator cuff and it never recovered fully.
My doctor said being a post-polio that I was not a
good surgical risk, surgical candidate, so I accepted
that although there is some occasional pain. What do
you think about this automatic refusal of surgery?
I don’t think it should be automatically
dismissed. I think your doctor should have you come
back and have an MRI done and then determine the
appropriateness of surgery.
7) Regarding medication side effects –
The side effects, and they have to warn you
about all the side effects, are fairly uncommon.
Certainly, people who are more sensitive to
medication tend to get more side effects. A lot of the
anti-inflammatories don’t produce side effects in
people. So I wouldn’t be too afraid of trying them.
Remember, with any medication it only stays in your
system for a limited amount of time. You can stop it at
any time too. If you have side effects you just stop it
and they go away. It’s not a permanent thing. But
everybody’s individual and you just have to work with
your physician and relay the sort of symptoms you
have.
The newer inflammatories I believe are safer
as far as risk of gastritis. We don’t know all the risks
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