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Research Reports from Fifth International
Polio & Independent Living Conference

Neurological Research
By Raymond Roos, M.D., University of Chicago,
Chicago, IL : ‘ -

-1 want to discuss three research directions we

at the University of Chicago and elsewhere are
involved in. 1I'll very briefly describe analy-
ses of the neuromuscular junction (the nerve
and muscle junction) in post-polio individuals,
studies looking for immunological or virologi-
cal abnormalities in post-polio individuals,
and molecular studies of the polio virus and
related viruses to learn more about why motor
nerve cells die.

But first, let's review a previous study that

tried to answer questions still very much on
our minds. What laboratory studies differenti-

‘ate post-polio syndrome individuals from post-

polio individuals who have no new weakness or
functional disturbance? How can we make the
diagnosis of post-polio syndrome from a labora-
tory point of view? What's the cause of post-
polio syndrome? : '

When he was at the University of Chicago, Dr.
Neil Cashman led a group of investigators, in-

cluding the moderator Roberta Simon and me in

studying post-polio syndrome. We did muscle
biopsies and electrical studies on post- pollo
individuals with and without post-polio
syndrome. As a result of the studies, we can
report these findings.

First, no laboratory study differentiates post-
polio individuals from non-weakening post-polio
individuals. 1In other words, using conven-
tional electrical studies and muscle hiopsies
studies, we really can't see a statistical
difference in these two groups. The reason is
that there is ongoing nerve damage in members
of both groups (non-weakening and weakening
post-polio individuals). Another finding is
that there is evidence of ongoing denervation

(continued on page 2)




Research Reports (continued from pg. 1)

that is assoc1ated with very large.
motor units. In acute poliomyeli-
tis the motor nerve cells that

innervate these muscle fibers - die.

The remaining living motor nerve
cells have to take.over a larger
number of motor fibers and conse-
quently these motor nerve cells
have to do more work. This seems
to be associated with progre331ve
nerve problems and the question is
whether these terminal sprouts of
Ehe motor nerve cells are the prob-
em.

We decided to answer with an anco-
neous muscle (small muscle in the
forearm) biopsy which is used for
neurophysiological research. . Dr.
Ricardo Masselli of the University
of Chicago and me are very much
involved in this study now.

Morphologically, we're able to get
the muscle itself and do spec1al
staining. Dr. Robert Wollman is
looking at the actual terminal
spout of the motor nerve itself to
discover if there is a problem in
the sprout. Does it show a lot of
anatomical abnormalities?

We're also able to do electron mi-
croscopy to look at the actual
terminal nerve and the muscle it-
self (neuromuscular junction). We
studied the neuromuscular junction
of another neuromuscular disease
that shows fatigue as a prime clin-
ical symptomology-myasthenia
gravis. So we are especially in-
terested in the nerve-muscle junc-
tion in post-polio individuals.

The neuromuscular junction in a
post-polio individual and the anco-
neous is very different from the
normal appearance. We're midway in
these studies currently analyzing
this data. We are looking very
carefully to determine if this is
the site of the problem in post-po-
lio syndrome.

Let's talk about the relationship

of the syndrome to a viral or im-
mune abnormality. It's interesting
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to note that viruses similar to po-
lio can persist for a long time. ln
the central nervous system. It's
not supposed to be true with pOllO
I don't want to ‘leave anyone.
w1th the wrong: impression. L. don't
think that a virus is present in
post-polio syndrome individuals.
On the other hand, from a scien-
tific point of view we want to look
very carefully, and at least one
investigator found some abnormali-
ties of the immune system in post-
polio syndrome individuals. (There
were bands of immunoglobulin in the
spinal fluid when frozen by an-
electrode.) This is very common in
multiple sclerosis. We've just
completed a study looking at the

-spinal fluid in post-polio individ-

uals, and out of the twenty spinal
fluids that we looked at, none of
the individuals had bands except

for the one who also had multiple
sclerosis.
of any immune abnormality in post-

polio syndrome.

Lastly, I might ask the question,
"What can the study of polio virup
infections in the study of post-p
lio syndrome teach us in a very
broad sense?" One of my interests
is that we're going to learn about
factors key to the survival and
death of the motor neuron itself.
Remember the polio virus is very
selective. It only kills and in-
fects motor nerve cells. What's
interesting is that the living vac-
cine that is presently given for
polio is in fact alive. It will
replicate in the human body, but it
doesn't paralyze.

Based on the work of others, we are
now able to clone in sequence the
parental strain of the polio virus
and the very rare revertant mutants
that may cause paralysis after vac-
cination. We now know that the
vaccine strain that Sabin developed
is actually a mutation that oc-
curred during passage of the
parental strain. And we know now
exactly what the key mutation is ;
that takes this nonparalytic parent
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So we found no evidence
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straln and makes 1t a vacc1ne
straln.

cle can also take the Sabin vaccine

strain and mix it ‘with the: parental
strain and make recombinants of the
genes. Each of these genes can be
made into a virus which 'is tested
to determine how paralytic it is.
So, in other words, we know now ex-
actly what part of the gene of this
‘virus and viruses related to polio
viruses causes paralysis or causes
death of motor neurons. This is
important not only in understandlng
what kills motor nerve cells but in
making the perfect vaccine. As 1
mentioned, we have very good’
vaccines, but as a result of this
kind of work we will be able to
make ‘changes in the genes so ‘that
we'll never get a revertant case of
pollomyelltls from the vaccine
straln itself.

Fures

ConcluSLOns “‘From Omstead County
7 Anthony J. Windebank, Mayo
ilnle Rochester, MN

My talk this morning may sound like
cold statistics, but each .of these
statistics is a person that I've
worked with, and I know from each
one I've learned something about.
coping on a long-term basis with
the problem.” Our moderator .spoke
about. individuality and 1. think
that is a very important thing to
bear in mind when looking at these
statistics. do & :

A group of us has been studying a
population of individuals who had
polio between 1935 and '1955. This
group is different from other
groups because these individuals
all lived in Omstead County, which
is the county around the Mayo
Clinic in Rochester, Minnesota.
And these individuals were not
seeking medlcal attention. The
e@gople that we've been looking at
spresent everybody who had polio
in this county. We've been trying
to define what is happening in this
population as a whole, not just in
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,paralytlc myelitis.

- cases of polio,

individuals who are reporting dif-
ficulties or coming to clinics. We
are able to draw conclusions be-
cause Omstead County has a fairly
typical North American population..

We were very rigorous about defln-
ing "persons who have had polio."
All fulfilled the diagnostic crite-

‘ria for pollomyelltls that was

drawn up in 1949 and also fulfilled
the dlagnostlc criteria for having
How many. peo-
Of 608 identified
300 were paralytic
cases and .53 1nd1v1duals either
died during acute polio or have
died, subsequently.

ple did we find?

From the group of 247, we randomly
selected 50 individuals to study in
detail. We looked to see whether
they represented our group as a
whole. = Our group of 50 individuals
has .the same kind of distribution .
of weakness as the group as a.
whole. .We looked at sex ratio and
the age at the time . of polio.
We've have the actual medical
records, so we're not dealing with
memories of what happened

We heard earlier that in Taiwan ev-
erybody who had polio was very
young. The median age was two.
It's interesting to note in our
population that the average age was
13 and this was much more typical
of the United States population.

Our detalled study lncluded a ques-
tionnaire, a clinical examination,

a disability score sheet, and the
Minnesota Multiphasic Personality
Inventory (MMPI). We also did some
special tests: creatine kinase
level, pulmonary function tests,.
muscle strength tests in our me-
chanics laboratory, and some elec-
trophysiological studies. :

I would like to highlight some of
the things that we have learned.

The 330-item questionnaire asked

about almost every aspect of life
involving muscle function. From

that questionnaire, there were 55
items that would indicate if

(continued on next page)
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Research Reports (continued from pg. 3)

individuals were experiencing some
sort of progressive difficulty.
The kind of difficulties we saw
were typlcal of what had been re-
ported in other series. We found
that fatigue alone, as a symptom,
was quite unusual.
reported just fatlgue. Similarly.
pain alone as a new ‘symptom was
quite unusual.
dividuals reported 'only pain and in
every case it involved the axial
skeleton, so there was neck or back
pain. And these were all people
who had involvement of the axial”
skeletal muscles during the polio.
Many of them had scoliosis
(curvature of the spine). <Combina-
tions of weakness, new weakness
with fatigue or new weakness with
pain, or a combination of weakness,
pain, and fatlgue were more common.

If you asked very detalled ques-
tions, 32 of the individuals (64%),
were exper1enc1ng some new type of
difficulty. ' When considering how
this affected their function on a
daily basis, only ten of the indi-
viduals reported using new aids or
changing their occupation or
activities. Most of the individu-
als who were using new aids, like
bath rails or leg braces are in
their 30s or 40s. This is not just
something associated with aging.
And, in fact, one of the things we
looked at is whether age is a
factor. We were quite surprised
because we thought age or length of
time since you had polio was going
to be a major factor.

If you compare people who are hav-
ing new difficulties and people
without new difficulties with their
present age and the age at which
they had polio, the statistics are
completely identical. Age and
interval since onset, in this
group, don't seem to plav a part in
the development of new symptoms.

I would stress the results of MMPI

(Minnesota Multiphasic Personality
Inventory) testing that we did. Is
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.did not find any differences at ¥
~all. Polio survivors who were hav-
ing new. difficulties were not com-

'plalners.; They were 1dent1cal to
Two 1nd1v1dualsﬁ

Seven of the 50 in- vpopulatlon.

depression more common? Are indi-
viduals who are experiencing more
difficulties more likely to be com-
plaining? The answer was "no." 5

the group who were experiencing no
new difficulties, and they were
also identical to an age match
~In this group, we
didn't see any psychological influ-
ences or. lnfluences of personality.

We also found that the electrophys—
iology or an EMG does not distin-
guish between those who are having
new dlfflcultles and those who are
not

‘We found’nany,differénﬁ‘indidators

of respiratory function. ' In this
group we did not find any signifi-
cant - changes in the vital capacity
and any differences in respiratory
function between those who were
having difficulties and those who
were not. As a group, respiratory
function was preserved very well .

What we did flnd that ‘was very
clear was the major correlation be-
tween reportlng of new symptoms and
the amount of weakness that a per-
son had originally in a limb. For
example, if you had a weak left leg
or weak right - arm, you were much
more 11kelv to be reporting diffi-
culties in that limb. And in fact,
we did 'not find any reports’ of new
difficulties ‘in limbs that were
clinically unaffected by the polio
during the acute illness. We think
that's quite an important finding.

We did find a relatlonshlp between
the likelihood of reporting
difficulties in arms and legs.
People with leg weakness were twice
as likely to be reporting difficul-
ties with arms and legs as people
with equally ‘weak arms. So this
does seem to show some relationship
to weight-bearing.

In conclusion,’this study found a
number of things. There was no
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difference in the psychological
profiles, the: pulmonary function
studies, the age and intervals
ince polio, between people who are
‘perlenCLng new difficulties and
those who are not- experiencing new

difficulties.

There's no doubt that in this group
the major determinate of new symp-
toms was how much of the body was
affected by the original polio.

The 50 individuals who were studied
in detail for this report will be
restudied next year after a 4-~year
interval. We then will be able to
measure the changes in these in-
dividuals and correlate the changes
in muscle function with all of the
variables we have discussed.

In conclusion, I would like to men-
tion that this research has. been
supported by the Easter Seals Re-
search Foundation and we look for-
ward to their continued support.

L

. Study & Trial Treatment of

Diaphragmatic Fatigue
By Patricia Gilchrist, P.T.,
University of Alberta Hospltal
Edmonton Alberta

\

| Feldman. Under his direction, the
| post-polio syndrome clinic at the
‘ University of Alberta Hospital in
| Edmonton has been functioning for
| 11 months. The clinic is funded by
| the Royal Canadian Legion and was

1 preceded by a three-year period of
} research using non-fatiguing-

| strengthening exercises to treat

| post-polio affected muscles and

} post-polio malfunctions.

\

\

|

|

|

|

|

|

People who are candidates for post-
polio syndrome are referred by fam=-
ily physicians to us based on their
clinical presentations. Dr. Feld-
man assesses the polio survivor and
uses electromyography to test se-
@cted muscle groups. Individuals
o have post-polio syndrome are

referred to the physical theraplst
for treatment.
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I'm speaking on behalf of Dr. Rubin

Fifty-five to 60 individuals will
have received treatment in the
first year of clinic operation.
Some of these individuals have com-
plaints of headaches, shortness of
breath on exertion in the absence
of cardiac problems, restless
sleep, and . feellngs of weariness,

‘even in the morning. In coopera-

tion with the respirologist at the
hospital, they have been examined
for crural muscle fatigability us-
ing electromyographic (EMG) exami-
nation of the crural muscle of the
diaphragm. ST

In preparation for the EMG of the
diaphragm, the individual is sent
for pulmonary function testing. .
(This will be repeated later to
monitor any change.)r»An x-ray of
the chest is taken uSLng a lead
pellet marker on the spinous pro-
cess of T-11. From this, the radi-

~ologist can indicate the level of

the posterior plural recess, and
the EMG needle will be lntroduced
below this level. The person is
trained to use an inspiratory
resistor device (P-Flex reSLStor)
in order to provide an exercise
factor during testing.

The EMG is performed with the per-
son in a sitting position. A fin-
ger oximeter ‘is used to monitor
oxygen saturation. A 50-mm EMG
needle is introduced through the
intercostal space and lateral to
the right paraspinal muscles. :
Progress is followed through the
external and internal intercostals
and then into the crural muscle.
Individuals don't complain of pain
after needle entry through the
skin. With the needle in place,
the individual breathes on the P-
Flex resistor until fatigue is
reached and then for a few more
breaths.

The EMG readout is recorded on the
computer. A power spectrum analy-
gis 'is done to indicate the fatigue
pattern. As a result of the test,
the number of breaths that can be
performed prior to fatigue on a
known level of resistance is known.
. (continued on next page)
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Research Reports (continued from pg. 5)

This information is used to develop
an exercise program to be monitored
by the phy31otheraplst. The goal
is to improve the strength and en-
durance of the dlaphragm. This 1is
done by starting exercise with half
the number of breaths performed
during the EMG prior to fatlgue and
on the same resistance.

This parallels the program used for
peripheral muscles in the clinic.
Individuals increase the number of
breaths on the P-Flex resistor.
They are doing exercises daily at
home and twice a week with the
physical theraplst. When the re=-
sistance is no longer challenging,
it is increased, and the number of
breaths 1is reduced'to initiate a
new level of training. To date,
six individuals have been examined,
and three are on the exercise pro-
gram. Subjective results are posi-
tive, but the necessary objective
data to confirm changes has not yet
been collected.

However, diaphragmatic action with
and without resistance has been
examined during fluoroscopy and
shows a marked increase in di-
aphragmatic descent with the use of
resistance. It also shows gradual
reduction of descent as fatigue is
perceived by the trained patient.
Paradoxical movement of the di-
aphragm in an individual with
chronic respiratory fatigue has
been seen on a crural muscle EMG.
There is now interest in using the
P-Flex resistor treatment to try to
reverse the paradox in some con-
trolled cases of respiratory fa-
tigue by training people in P-Flex
use. This trial is in process.

Although the EMG is accurate and
relatively straightforward, it is
invasive. Consideration is being
given to the use of the Borg Scale,
which is a 15-graded scale of rat-
ings of perceived exertion. This
study is intriguing and raises many
questions regarding work with the
diaphragm in people with chronic
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respiratorykdisease'as-weil as
those with post-polio syndrome.
This introduces our work to date

which is funded by the Special §
vices and Research Committee at the

‘University of Alberta Hospitals.

Cardiovascular Conditioning for
Polio Survivors

BV Richard Owen, M.D., Sister Kenny

Instltute Mlnneapolls MN

I'm g01ng to report on our research
studying conditioning exercises for
post-polio people. This study, by
good fortune, is going to be pub-
lished next week (June 9, 1989) in
the Journal of the American_Medical
Association (JAMA). One reason I'm
pleased about the appearance in
JAMA is that it is a national jour-
nal that goes to primary care doc-
tors. This is a group of people
who need to know about post-polio
syndrome.

The compllcated and 1nteract1ng ‘
factors that are responsible for
post-polio problems are still not
fully understood. In fact, begin-
ning with the initial group of peo-
ple we started seeing in 1982, we
were impressed with the significant
level of cardiopulmonary decondi-
tioning in individuals with post~
polio syndrome. Some experienced
fatigue, and that fatigue sometimes
expressed itself in weakness in lo-
cal muscles and sometimes in a gen-
eralized fatigue. But those are
factors experienced by individuals
who are deconditioned whether
they've had polio or not.

The purpose of this study was to
determine whether we could do an
adaptive cardiopulmonary condition-
ing exercise program successfully
in individuals with post-polio
residuals without damage to polio-
involved musculature. We also won-
dered if we could achieve an ade-
quate level of cardiopulmonary co‘.
ditioning.
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Wé'had a#yolunteer group of post-

| i cople which biases the

ggi;;.prTﬁey had pdst-pql@q»reSLdu-
Ts that had been identified as po-

io-related. TheY‘héd“an-absenqe
of intercurrent health problems,
and they were all good-natured peo-
ple who were pleased to get to-
gether in ‘the summertime 1n Min-
nesota. They had adequate stFength
to push one pedal of an exercise
bike and adequate time to commit to
exercise three times a week for a
16-week period. 5 G

We set an age limit of 60 years and
evaluated our volunteers for appro-
priateness in the group. They were
pretested with.a pulmonary function
test, pulmonary function test with
exercise, a stressitest,-and tests
of muscle strength. o X
The experimental group carried out
cardiopulmonary conditioning three
times a week for 16 weeks. .The in~
terval training technique built up
the heart rate . to a point of the
resting heart rate plus 70 to 75%
f the reserve heart rate. The
Neart rate usually gets up to about
130 or 140 beats per minute. The
individual is permitted ‘to rest for
{ -one to two minutes after a three-
| to four-minute period of biking.
The total exercise time was 20
f minutes not counting the rest
| periods.. . B

The control group met monthly, and
they were advised not to do any-

i thing differently. In Minnesota in
the summertime people do things
differently than they do in the
wintertime. For instance, they get
out of the house and do something
besides shovel snow! As a conse-
quence, the control group actually

eas. They were in a little better
shape by the time summer was over,
but the interesting thing was that
they didn't improve as much as our
exercise group. btz 7 2 w b

€ ) ikl
Wne age range of the exercise group
was 29 to 56 years. The maximum

oxygen consumption improved by 15%
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got a little bit better in some ar--

in the test group, which repre-
sented an improvement similar to
what you would see in a non-dis-::
abled population doing the same ex-
ercise program. One question we
had was whether a significant car-
diopulmonary conditioning program
can be done by people who have
lower extremity weakness. In fact,
it can. ; r gt ) £

The total work of the quadriceps
muscle increased by 26% on the
right and 34.2% on the left. This
was measured by the Cybex. We con-
firmed what people at the Sister
Kenny Institute proved years ago,
that manual muscle testing is not
accurate. Individuals we thought
had grade 5 strong muscles were
still, in general, lower than the
average population.

The average power in the total work
increased in extension of the
thigh; the cardiopulmonary condi-
tioning level increased; the exer-
cise group enjoyed the protocol and
recognized carryover in endurance
in daily activities. Three-fourths
of the control group decided they"
wanted to participate in cardio-
pulmonary conditioning on the
completion of this study.

Thirty people from our first two
study groups wanted to volunteer
for our third project because they
enjoyed coming out and exercising
with other human beings who were

- having similar experiences. I

think this is the mystery factor in
doing any research on human beings.
There is a community spirit that
carries people some distance.

Also, at Sister Kenny we finished
an ergometer arm exercise bike
study, which was fascinating be-
cause most of the literature would
suggest that ergometry wouldn't do
the cardiopulmonary conditioning
that an exercise bike does. 1In
preliminary studies on cardiopul-
monary conditioning the increase
was 15%, which comes awfully close
to the 16% that we achieved with

the exercise bike.
(continued on next page)
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Research Reports (continued from pg. 7)-

Our current study is on the parame-
ters of cardiopulmonary condition-
ing. Can we do it over a shorter
period of time? 'Is there any bene-
fit:.to alternatlng it with some
other program? ‘Our studies have
been funded by the National Insti=
tute for Disability Research and
Rehabilitation (NIDRR). This was
my idea, but Dr. Jennine Speier our
Director of Clinical Research hired
a statlst1c1an and they did all the
work.

Neuromuscular Function: A
Comparison
By James C. Agre, M.D., Ph.D.,
University of Wisconsin Medical
School, Madison, WI -

I'd like to thank the Easter Seal
Research Foundation for their sup-~.
port, without which I'd have no in-
formation to present to you. In
the last two years, we studied in-
dividuals who had polio and who
were either complaining of progres-
sive problems, weakhess problems,
problems from recovering from fa-
tiguing activity, or individuals
who had polio who were not com-

- plaining of such symptoms. We also

had a group of age matched controls

in our study.

Of 104 1nd1v1duals, we had a total

of 34 symptomatic polio subjects,

16 asymptomatic pOllO subjects, -and
41 control subjects in our study.

All of the symptomatic subjects
complained of progressive weakness
and general loss of endurance in
muscles. The muscle group that we
studied was the quadriceps--the
muscles on the front of the thigh
that help to stralghten the knee.
All the individuals in the symp-
tomatic group acknowledged that
this particular muscle group was
undergoing progressive loss in
function.
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We had all our polio subjects fill
out a specific questionnaire and
all subjects completed a general
health questionnaire. All subjecga
underwent testing to look at the iD
strength of the quadriceps muscles,
We did that with a fancy- dynamome-.
ter which could. ‘measure the :
strength of -the muscle to ‘the near-

.est pound. of. force..

All the sub1ects in: our study had
at least grade four strength in the
quadriceps muscles. That is, all
of the polio subjects in the study
could. straighten the knee against
gravity with some resistance.

vWe also looked at. the work capac1ty

of the- quadrlceps. We had'all the
individuals in the study push
against the arm of the dynamometer
with their ankle. A feedback mech-.
anism allowed them to see how much
force they were using and all sub-
jects pushed at 40% of their maxi-
mum strength They held- that iso-
metrically ‘as long as they pos31b1y
could. The range for all our sub-

~ jects was somewhere between one‘ag’,
a

three minutes. All the individu
indicated their perception of exer-
tion throughout that test.. -

At the start of the ‘endurance test,
the subjects were asked to rate
their level of' exertion. We used a
scale called the Work Perceived Ex-
ertion Scale, which has numbers
from six to 20 corresponding to a
work level of less than very llght
to a work level of greater than
very hard. Every twenty seconds :
throughout the test I would ask the
individuals:to rate their percep-
tion of work that they were doing.
Needless. to say, all subjects
throughout the test went from lev-
els of light to very hard.

After exhaustion was reached, we
tested for recovery of strength
Every. thirty seconds for the first
2 minutes after the test the indi-
viduals gave me 5-second maximum ,
effort, and then minute by~minutee%
they gave a 5-second maximal ef-
fort. We examined how much force
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ﬁhey Qeréyéble’to exért during that
time and compared that to the force
they were able to generate before

"\at endurance test.

Following this, we did an EMG of
the quadriceps muscle to see from a
quantitative point of view how
severely affected the quadriceps
muscle was by initial polio. Evi-
dence of denervation and of on-
going problems was noted. -

We looked at twenty individual mo-
tor units so we could examine the
sizes of the motor units. With re-
innervation following original po-
lio, motor units would tend to be=-
come larger. ' ,

We found significant differences
comparing our symptomatic group and
our asymptomatic group. When we
looked at the history, we found
that the symptomatic group of polio
survivors seemed to have more se-
vere polio. On the questionnaire
the average duration of hospital-
ization in the symptomatic group
s somewhere over five months.

or the asymptomatic group it was
just over one month.

On the EMG test we found that the

- symptomatic group also was more

severely affected by original po-
lio. - '

The size of the motor units on the
symptomatic group was two and a
half times as large as those in the
asymptomatic group. They happened
to be five to six times as large as
those in the control population.
This was evidence of more severe
polio involvement in the symp-
tomatic group.

When we looked at muscle strength,
we also found a very significant
difference. The symptomatic group
had about 60% of the strength of
the quadriceps muscle as the asymp-
tomatic group. In fact, the asymp-
@momatic group was almost as strong
W5 the control group.
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When we looked at endurance time,
(how long individuals were able to
hold the previously described en-
durance test at 40% percent of
their maximum strength), we saw no
difference 'in all three groups.
Everyone at the same relative level
of effort had similar endurance.

However, when we looked at the work
that was performed, we found that
the symptomatic group was so much
weaker that they did much less
work. They did half the work that
the controls did and about 60% of
the work of the asymptomatics.

Our symptomatic subjects not only
were more severely affected by po-
lio early on but had less strength
and less working capacity up to the

point of exhaustion.

The story doesn't end there,
though. We looked at how readily
muscle strength recovered after

. this fatiguing exercise. :

Our symptomatic group had more dif-
ficulty recovering strength than
the asymptomatic and the control
groups. The asymptomatic and con-
trol groups were able to recover
their strength completely over a
ten-minute period, whereas our
symptomatic group was only able to
recover 90% of their strength.

We found several differences be-
tween these two groups. It cer-
tainly makes sense to me that indi-
viduals who are complaining of neu-
romuscular symptoms may have neuro-
muscular problems when we look at

- strength, work capacity, and recov-

ery. And that seems to correlate
with the severity of polio early
on.

Another important part of the study
was the perception of exertion. We
found that perception of exertion
was the same in all three groups,
and that is important clinically
speaking. Although someone cannot
do as much work, they can perceive
the muscles getting tired. Our
symptomatic polio subjects tend to

(continued on next page)
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Research Reports (continued from pg. 9)

- have more problem recovering
strength. If they listen to the
muscle, rest, and pace themselves
before they reach fatigue, we think
they can do a lot more work with
less overall fatigue. The bottom -
line that we are recommending from
what we have found is the impor-
tance of listening to your body and
pac1ng yourself

Exercise and Fatigue in Post-Polio
Survivors

By Michael J. Fillyaw, M.S., P.T.,

University of Vermont, Burlington

We are now in the 17th month of an
on~going research project sponsored
by the Easter Seal Research Founda-

tion to study the changes in muscle .

strength and fatigue which occur
during a two-year home-based
progressive resistance exercise
program in individuals with post-"
polio syndrome.

Although recent reports have shown
that resistance exercise programs
lasting for less than six months
can improve muscle strength in some
individuals with post=-polio
syndrome,

time and the effects of muscle
fatigue are still unknown. Indeed,
there continues to be concern that
exercise may cause overwork .-and
accelerate muscle weakness.

The purpose of our study is to de-
termine the short- and long-term
effects of a resistance exercise
program as assessed by mechanical
and electrophysiological measures
of muscle strength and fatigue.

In addition, at the conclusion of
the study we plan to do a retro-
spective analysis to determine if
any measurement taken on or befor@
the onset of the exercise prograr!
prognosticates the later change
with exercise. This would help
therapists to know which individi~
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exercise done over a long period of"
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als may benefit from exerc1se and

»whlch may not.

Twenty-five individuals w1th a hl -

tory of paralytlc pollo have bee :
enrolled in the exercise program.;
Twenty- three meet the diagnostic
criteria for post-polio syndrome
that was proposed by Doctors Hal- .
stead and Rossi. The other two
subjects did not meet this criteria
but because of their interest in
the exercise program were permitted
to join. To qualify, the subject
first must have a minimum of fair
strength in both quadriceps muscles
in the thigh. That is, in a sit-
ting position you must be able to
straighten the lower leg fully at
the knee. And second you have to
have a needle EMG examination which
shows changes consistent with both
muscles having been affected by po-
lio. The biceps muscles in the arm
may be substituted for the quadri-
ceps if either criteria is not met
for the quadriceps muscles. Fi-
nally, they can have no medical
condition that would prohlblt them
from undergoing exercise testing '
training. '

Of the 23 subjects with post-polio
syndrome in our study 18 are women,
five are men. Their average age is
51 years, but they range from 33 to
77. The onset of these symptoms
occurred about 37 1/2 vyears after
their acute polio. Everyone re-
ports fatigue as one new symptom;
about two-thirds of the people re-
port new muscle or joint pain or.
have new muscle weakness or atro-
phy. Only about half of our sub-
jects have noticed an increase in
muscle twitching or fasciculations.

The exercise program is a modifica-
tion of the traditional progressive
resistance exercise approach that
is used in many physical therapy.
clinics. It is' based on the amount -
of weight a person can 1lift ten
times through a full range of knee
motion. This is called their wor
ing weight, and that forms the b
sis for the exercise program. At
the first test visit one quadriceps
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muscle is a331gned by random selec-

tion to be the exercise muscle,
while the other is left to be the
ontrol. In this way, each person

erves as his own control. The
control muscle does not do the re-
sistance exercise, but the person
is.not otherwise restricted from
engaging in the normal activities
of daily living.

The exercises for the exercised
muscle are performed at home every
other day using ankle cuff Welghts,
which we prov1de. The exercises,
are done in three sets of ten_repe-
titions per set with a five minute
rest period between 'sets. Progres-
sively more weight is lifted in
each set. . First 50%, then 75%, and
finally‘100% of the person's work-
ing weight. After approximately
two weeks of exercising on that
schedule, subjects try to complete
15 repetltlons with the full
working weight during the third
set. Successfully completing fif-
teen reps indicates that the weight
is too light and should be in-

‘reased on the next exercise day.

We have everyone complete an exer-
cise diary where they record the
amount of weight lifted each day
and any other questions or problems
that may have arisen. The diary
provides a historical record of ex-
ercise compliance during training.
In addition, at least once a month
I phone each person to find out how
they are doing, to discuss any
problems that they may have encoun-
tered, and to help them set a new
worklng weight should this be nec-
essary.

Cybex II isokinetic dynamometer is
used to measure strength and muscle
fatigue. With the aid of a per-
sonal computer which is connected
to both the Cybex and an EMG ampli-
fier we can simultaneously record
both the force and the surface EMG
activity produced by the muscle

,@hen the subject pushes out against

Fhe pad attached above the left
ankle. -At the end of the study we
will conclude if the exercise has
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'Two’of thé measures’

been beneficial by analyzing four:
measures of muscle strength and fa-
tigue. Our subjects come back to
the laboratory for: testlng every
three months. Sftendii ey

; fe‘mechanlcal
in nature. The f1rstg“méx1mum i,
torque, is a way of measuring: force
or maximum strength. The second,
the fatigue index, is the percent
decline that occurs during a 60-
second maximum isometric con-

traction, and is a measure of mus-
cle fatigue. The other two mea-
sures, neuro-muscular efficiency

and median frequency, are based on
an analysis of the changes of the
EMG signal which occur during that
60-second muscle contraction and

- are also ways to characterlze mus =

cle fatigue.

Because we are now in the middle of
the study and have not done any
formal analysis. I am unable to
report to you any final results.
However, I can say that the exer-
cise program seems to be well re-
ceived and well tolerated. Thus
far only three people have dropped
out of the study, two for reasons
unrelated to the exercise program
itself.. One person did have to
drop out because of an increase in
chronic lower back pain which pro-
hibited her from continuing the ex-
ercises. Thus far, no one has had
to discontinue the exercise because
of increased fatigue or weakness.
Compliance with the exercise has
averaged about 75%, that is to say
that everyone is exercising about
three out of every four days they
were scheduled to exercise, which
indicates the overall support and
interest in the program. Finally,
all have increased the amount of
weight that they are able to lift,
on the average almost double what
it was at the start of the exercise
program.

Conference reports will be contin-
ued in future Polio Network News.
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Status of

Dr. S. Jones was Director of the
Central Marine Fisheries Research
Institute 'in-India when he con-
tracted polio-at the age of 53.
After his personal recovery from
polio, Dr. Jones recognized the
overwhelmlng need for comprehensive
rehabilitation. He started the
Home for Handicapped (Polio) Chil-
dren in 1974, and today it contains
the most modern facilities for
rehabilitaion and is considered one
of the best of its kind in Asia.

As he approaches 80 years of age,
Dr. Jones is compelled to ‘inform
the world of the status of polio in
India and to educate his govenment
and his people about the options
available for polio. rehabilitation.
Each year in India, 275,000 indi-
viduals contract polio. Statistics
show that 90,000 survive with a.
disability and 30,000 die.

Addressing the Fifth International
Polio and Independent Living Con-
ference in St. Louis last June, Dr.
Jones commented on the state of
medical help, "They are not both-
ered about the condition once a
child is paralyzed. Treatment
thereafter is only in terms of a
blacksmith and calipers (braces).

I want to emphasize the need for
bridging the gulf between the pollo
attack and the rehabilitation.

Dr. Jones announced the Conference
on Polio Eradication and Post-Polio
Physical Rehabilitation in the In-
dian Region, January 30-February 1,
1990. The conference will be held
at the Home for Handicapped Chil-
dren in South India.
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The opening session will present

the status of polio eradication in
the region followed by sessions
dealing with the various aspects ‘
physical rehabilitaion. y

Anyone who can assist in this ef-
fort should contact Dr. S. Jones,
Home for Handicapped (Polio) Chil-
dren, LMS Compound, Trivandrum 695
033, Kerala, Indla. (Trivandrum-
63724.)

’ Networking Success
IPN forwarded Dr. Jones' conference
invitation to Dr. H. V. Wyatt, 1
Hollyshaw Terrace, Leeds LS15 7BG,
United Kingdom,ﬂwho had spent some-
time in India studying injections
and active polio. 1IPN was de- o
lighted recently to learn that Dr.
Wyatt has received a grant from
Save the Children Fund tortravel to
India to assist Dr. Jones in orga-
nizing the conference for the In-
dlan region.

Dr. Wyatt is also interested in
reaching Maltese who had polio in
Australia, Canada, etc. Please
contact him at the above address.

5 - . -
[~ v o

%@ A Special Thank You
Mrs. Herbert Cammerer and Mr. Jack
Wilson wish to thank the many
friends throughout the Network for
their condolences following the
death of their sister, Gini Laurie.

Thank you to all individuals and
organizations who contributed to
the Gini Laurie Endowment. The in-
come from the fund will be used to
continue Gini's work.
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FOR YOU TO CONSIDER
.Rebound from Crisis: Hidden Power

to Confront Late Effects of Polio
By Paul Rau, Greenville, SC

. The success of the Salk and Sabin
vaccines remain virological mile-
stones in the elimination of polio
epidemics since 1955-62. However,
polio as an illness still chal-
lenges medical science with the un-
expected residual complications
from the initial viral onset.
Equally important and possibly mis-
understood is the latent power of
the total immune system. More than
25 years after the success of the
Sabin vaccine, we still do not un-
derstand how the polio virus recul-
tured many times with the tissue
culture procedure can remain vi=-
able, but as a vaccine, it loses
the capacity to cause paralysis.

This report will concentrate on
some of the psycho-social aspects
f the immune system. These as-
pects permitted young children with
polio to confront the paralysis of
- the initial onset by an "overcome"

philosophy. The grieving-coping
process allowed them to re-enter
society with new skills and atti-
tudes for pre-existing tasks
changed by the residual effects
(disability) of the acute stage of
polio.

A metaphor is suggested for a bet-
ter understanding between the phys-
ical (antibody titer) and the psy-
cho-social (emotional) aspects of
the immune system, as related to
polio. "Apparel manufacturers can
treat the fiber with a surface
coating (such as Scotchguard) to
prevent permanent staining or pene-
tration of the contaminant to enter
the core of filaments." Fibers
used for such a fabric are selected
by their ultrastructural detail
¢gxmhich permits transport of air for
Pomfort control without permitting
contamination to core. The polio
vaccine is similar to the surface
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coating in preventing contaminant
penetration. The-ﬁsycho-social im-
mune response is the spontaneous
feeling process (overcome philoso-
phy) which facilitates the "comfort
control" to accept unexpected core
level changes. = - ' :

Rebound from crisis is a learned
process resulting from effective
confrontation of a core level loss
(such as paralysis) ‘in the normal
grieving process using an overcome
philosophy. This then becomes a
part of our immune system in a 'sim-
ilar fashion to the antibody titer.
Just as the polio antibodies become
part of our biological defense sys-
tem, transformation from a core
level loss prepares the psycho-so-
cial aspects of humans for a second
disability. A conscious effort
must be made to tap this latent
power for a second disability.

Many polio survivors during the
acute stages of the illness were
too young to realize that the re-
markable recovery was through a -
self-help program which required
active cooperation of the young pa-
tient, parents, physicians, and
significant others. This self-help
alliance resembles the self-help
program described by Norman Cousins
in his book, The Anatomy of an
Illness, and also had some of the
ingredients in the self-help move-
ment modeled after Alcoholics
Anonymous. Denial as a coping
mechanism was an effective method
for recovering from the initial
stage of polio, but continual use
of an outdated road map can be a
hindrance to the existing residual
of polio as a progressive chronic
illness. Polio survivors can
rightfully be called pioneers in
rehabilitation by the transforma-
tion process of therapy and the
overcome philosophy, and by use of
the following positive types of
discipline:

1. Effective confrontation of pain,
commonly referred to as "delayed

gratification,"”" accepting responsi-
bility for the illness. "I must do

(continued on next page)
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Hidden Power (continued from pg. 13)

it alone and not let feelings in-
terfere with recovery."

2, Becoming-involved>with the real-

ity of the illness through a bond
of trust with parents, physicians,
theraplsts and frlends

3 After the 1n1t1a1 convalescence
the polio survivor began or re-
turned to education with a spec1al

self-motivation and compensation in

lifestyle to minimize or ignore any
,dlsablllty from polio.

4, Perhaps most importantly, durlng
the Great Depression the U.S.
population elected a paraplegic
from polio, Franklin D. Roosevelt,
. President, even though he could not
stand or walk alone. He became a
powerful role model for many chil-
‘dren with polio. The most impor-
tant significance of FDR's success
in confronting and transforming
himself from the paralysis of polio
is that he was able to "rebound
from crisis" and be elected presi-
dent of a country for four terms, a
feat that has never been equaled.

Many polio survivors (approximately
300,000 to 500,000) living in the
United States today also have been
successful people because of the
transformatlon from the flrst cri-
sis.

Shortly after the first medical
symposium on late effects of polio,
Hugh Gallagher's book, FDR's
Splendid Deception was published.
Based on this book, it appears that
historians, society, and possibly
the author himself, failed to rec-
ognize that Franklin Roosevelt was
a great man and became a great
president because he had rebounded
from crisis through therapy and an
overcome philosophy, and had effec-
tively confronted paralysis from
polio. FEqually important and per-
haps totally ignored by the public
was the dedicated support of his
family and close associates who re-
mained in the background, but who
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were an essential part of this
great world 1eader

Many’ pOllO survivors hav1ng been
forced to confront a core level
loss from polio and: then trans-

4

philosophy, can again tap the hid-
den power to rebound from a second
dlsablllty. Am I, as a pollo sur-
vivor, ready to follow FDR's exam-
ple by using the power of the mind
and body learned from a disabling
illness? Am I willing, with the
cooperation of others, to show so-
ciety that self-disciplinefand de-
layed gratification learned as
children can be as much a part
our lives and immune system as
early belief that I must do it
alone? The process of restructur-
ing the overcome philosophy to,
"You alone can do it, bhut you can't
do it alone” will require a mature
decision to modify our road map of
life because many polio survivors,
espec1ally children, buried the
pain and negative feellngs of
crutches and hot packs without
learning how to ask for help.

- formed by therapy .and an overcome

of
the

We should focus on -rebound from
crisis and the high level of disci-
pline used in the overcome philoso-
phy cited in Scott Peck's book, The
Road Less Traveled. This was
learned as children and recently
updated by self-help programs
(support groups) to help us under-
stand the late effects of polio.

We can transform the disability
from polio into a strong ally and
teach socxety that polio survivors
are true pioneers in reha-
bilitation.

We can demonstrate that polio as an
illness is a prototype of how to
live with any chronic illness.
psycho-social aspect of their
mune system through the use of
their "rebound from crisis" will be’
the hidden power to confront and
live with the late effects of po-
lio.

The
im-
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 FOR YOU TO CONSIDER
ﬂ]i énjoyéd readinéhYQur.arEicie;

Most of us were completely taken by
surprise when the syndrome began to

appear. We did recognize that :some
people might have weakness result=
ing in scoliosis but in those peo-
ple who seemed to be perfectly nor-
mal we did not anticipate any fur-
ther difficulty. In retrospect,
you are probably correct that peo-
ple who had recovered, apparently
completely, should be followed, and
their areas of weakness identified
and, as you say, protected."

Frederick C. Robbins, M.D.

Dr. -Robbins, Dr. J. F. Enders and
Dr. T. H. Weller of Harvard won the
Nobel Prize for.the discovery that
polio virus would grow in tissue
cultures of non-nervous. human
tissue. Ay S b

, "A-PostFﬁblio "Nofﬁai?s"
Reconciliation with the ‘Ghost of
Polio Past" :

By Sandy Hughés‘Grinnell;.
Independent Medical Researcher,
Pasadena, CA . :

My purpose in writing a detailed
medical history of my.own case ‘in
narrative form for the Interna-
tional Polio Network .is..two-fold::
first, to provide a study that can
be further evaluated by polio spe-
cialists in the medical ‘community;
and second, to serve as a resource
or post-polio normals to use in
their efforts to establish credi-
bility with regard to their belief
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that they  are indeed experiencing
new symptoms stemming directly from

old polio.

By writing about my own case
publicly, I hope that some of what
I learned will help others to help
themselves.  To those of you '
reading this article who wish to

‘begin your own research efforts,

the important thing is to jump in
with both feet and do your best!

I am defining a post-polio normal
as a person with a well-documented
history of polio who has in recent
years or is presently experiencing
one or more late-effect. symptoms
but continues to function without
any ambulatory aids, adaptive
equipment, or respiratory assis-
tance. '~

"How can it be that I am experienc-
ing post=polio symptoms?" I asked
Dr. Jacquelin Perry at the Polio
Clinic at Ranch Los Amigos Medical
Center in Downey, California. "It
has always been assumed that I had
made a complete recovery." She
gently put her hand on my shoulder
and said, "My dear, you must under-
stand that polio comes like a thief
in the night, and when it leaves it
takes part of you with it."

Dr. Perry used that simile in Au-
gust of 1984. It had a powerful
impact on me and would forever sym-
bolize a major ‘turning point that
gradually enabled me to make order
out of chaos regarding my under-
standing of and control over my
stamina~related health problems of
many years. In the five years
since I've been to the polio clinic
to be evaluated, I've come up with
the following analogy for those of
us who make up the post-polio-
population: :

In all of our interactions with
people, first impressions greatly
influence our perceptions, and most
of this initial reaction is based
on how we appear on the outside.
There is an old saying that "A pic-
ture's worth a thousand words."
(continued on next page)
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Reconciliation (continued from pg. 15)

 For the most part, I would agree,
~but in the case of a post-polio

normal that picture is often an il- '

lusion because many of us who look

so solid and healthy on the outside .

are like slices of Swiss cheese on
the inside. Just as Swiss cheese
comes with big and little. holes,
many of us are experiencing a range
of symptoms which have variations
in size. Ironically, for years we
. substituted muscles so efficiently
'in ways that we were completely un-
aware of that we, in effect, to-
tally camouflaged those 1nv131ble
holes, which are referred to in the
medical literature as uneven lev-
els of muscle strength.

In my opinLOn, the post=-polio nor-
mal walks (literally and figura-
tively) a middle ground. We have a
documented history of polio which -
we minimized for years because it
conjured up "ghostly" images of
wheélchairs and crutches and in the
worst cases llfe support_systems
such as the "iron lung." For
reasons often thought of as no less
than "miracles" by our families and
friends, we re-entered the part of
the population that had never been
infected by this disease. We are

- only now beginning to learn that in
~our eagerness to fit in again, we
have been putting some of our mus-
cles under exceptionally high lev-
els of stress. 1 personally
reached a point in my life where I
had to seriously question the va-
lidity-of the claim that I had made
a "complete recovery" and hope that
my doctors would share in my. skep-
ticism.

Ironically, even after I had been
to the polio clinic in 1984, was
thoroughly evaluated, finally diag-
nosed in writing as a "post-polio
normal," and had acknowledged the
fact that I must slow down in order
to stay independent, there was a
part of me that wanted to run the
other way. At that point the seg-
ment of the polio population with
visible residuals became a living
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ghost to me--a vivid reminder of

what could have happened:years ago
and if God were.playing a bad joke"
on me, could still happen - now°f;I'
think it is important to note tha
this had been the first follow-up
visit with polio specialists since
my recovery from the initial ill-

ness in 1953 at age ten. The chain
of events ‘that lead up to that ap-

pointment began Ln the early summer

of 1984.

In June-afterfrecovering from an.
episode of lower back ‘spasms which
had required two weeks of bed rest
and some physical therapy to re-
lieve, my orthopaedic surgeon was
feeling a combination ‘of ‘concern.
and increasing frustration with my
unrelenting and more frequent back
problems as the years progressed.
After all, since he had become my
doctor in 1975, my records showed:
that. I had experienced 19 episodes
of lower:back pain leading up to
this most recent one! X-rays
showed a very mild narrowing at the
lumbar 4-5 interspace in my lower

back, but it was not felt to-be "v

solely résponsible for such =
numerous attacks.

In the'medxdal summar1 §--Ihad
forwarded to me, it was always
noted that I had "bulbar" polio in
1953 (1nvolv1ng the part of the
brain at the top of the. _spinal col-
umn), but no connection was made to
ongoing eplsodes of incapacitating
spasms., On séveral occasions be-
tween 1975 and 1984, I asked my or-
thopaedlst i€ he thought my recur-
ring upper and lower back problems
could be related to my history of
polio. He definitely did not think
so, but he, like my other doctors
at the time, had not been trained
in the ongoing treatment of polio
patients while in medical school."
Whatever -doubts 1 was sometimes be-
ginning -to have were suppressed by
my doctors' consistent opinions
that there:was absolutely mo con--
nection to old pOllO.

In June of 1984, my orthopaedist
suggested I get into a swimming
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class as.soon as possible.
knew swimming was not at the top of
my list of favorite sports for
3 exercise, but I had literally

' ‘.-»thausted every other option.  Each
. W5 the 20 episodes since 1975 had
been the end result of some new
sport I had taken up (tennis,
golf), a new hobby I had pursued
(dancing, painting workshops,
acting), or a job that I held in a
creative field (fashion display
work). My orthopaedist and 1
agreed that an aerobic swim class
might be the answer because it
would combine swimming and dancing
to music in water and would mini-
mize any shock to my spine. I pro-
ceeded to have a bicycle EKG and
some generalized fitness tests for
endurance to see if I could also
get into some low level Nautilus
program in an attempt to develop
more muscle strength. The tests
were going smoothly until I tried
to bench press a.bar bell with no
added weight, and I not only could
not lift it off my chest, I ,
couldn't even hold it above my

hest without assistance from the
&nstructor. _

As had always been the case since
my college days, things started out
great! I was going three times a
week, and the first week I felt en-
ergized. During the weekend before
the fourth class, however, I began
to experience a very localized
tiredness and cramping in my chest
and upper back, and my breathing
was somewhat labored. I forced
myself to go to the Monday class
and halfway through the class I
felt as though my muscle strength
was now regressing, but I pushed
myself (as usual) to finish.

What I experienced for the next 72
hours I thought to myself had to be
felt to be believed. The only time
I ever had that kind of a pain syn-
drome that I was aware of was when
I was admitted to the hospital in
953, in the acute stages of polio.
)t is important to note that at the
“time I was experiencing this pain
and exhaustion in my upper body, I
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had not heard of or read one word

about post-polio problems. Muscle
relaxants and aspirin were giving

me no relief whatsoever. The only
thing that helped was rest. I re-
member that the feeling was beyond
what I could logically comprehend.
Tears were running down my face in
physiological reaction to the pain.

The fact that I was in excellent
health as far as routine physicals
go prompted me to find some recent
articles on reactions to aerobic
exercise :that might explain my sit-
uation. After a couple days of to-
tal bed rest, I decided to venture
over to the library. While I was

there I noticed my arms and hands

were so weak and cramped I could
barely lift the reference books,
and the repetition of turning pages
was beginning to become extremely
difficult. As more time elapsed, I
felt a lessening of hand coordina-
tion. ' :
Finally, when my breathing became
labored, I immediately called my
internist. After summarizing my
symptoms of the past few days, he
sounded as perplexed as I was. He
speculated that perhaps it was an
acute anxiety attack causing hyper-
ventilation. I told him that
unlike anxiety attacks that (no
matter how overwhelming and
incapacitating they are) come
intermittently during a 24-hour-
period, and cause generalized body
weakness, my "attack' had been
completely localized, involving my
chest, upper back, and arms. The
symptoms were unrelenting in nature
and only began to subside after
many hours of complete bed rest. I
mentioned that I had not felt this
much pain in my spine since I'd had
polio as a child.

Luckily, a young intern sitting
near the phone at the library that
day, overheard my remark about
having had polio. By coincidence,
he told me that he had recently
read a newspaper article quoting
Dr. Richard Bruno at Columbia
University in which he cited cases

(continued on next page)
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Reconciliation (continued: from pg. 17):

of a seemingly sudden loss of .
muscle strength approximately 30
years after the onset of polio and
problems with pain and loss of
function in the hands. (I would
later learn that the muscle- :
strength loss was a gradual process
over many years, with the cumula-
tive effect being experienced as a
sudden drop in function about 30
years after. onset. )

Upon readlng the artlcle about Dr.
Bruno's research for myself, I de-
cided that the. first thing I had to
do was to document my case with my
own medical records of polio. 1
had several long distance phone
conversations with the medical
clerks at the hospital where I had
been cared for in 1953 and was dev-
astated to be; told that after a
thorough search, it was confirmed
that my records had been destroyed
in a fire back in the 1960s.

I then called my parents to find -
out what they could remember about
my stay in the hospital. They told
me that the head of the polio ward
at the hospital I was admitted to:
was Dr. Frederick C. Robbins of
"Enders, Weller, and Robbins" fame
who won the Noble Peace Prize for
polio research which would make
possible the development of the .
Salk and later the Sabin vaccine.
Through my local hospital library I
found out that he was currently
President of the Institute of
Medicine at the National Academy of
Sciences in Washington, D.C. I
wanted to write to him about my
present situation, but in view of"
the fact that 30 years had passed
and I had no medical records of
polio available to forward to him,
I decided against it.

There would be someone from my
past, however,
mental in getting me the help I
needed. In the mid 1970s, while
volunteering in the children's ward
at Orthopaedic Hospital in Los An-
geles, I had the good fortune to
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who would be instru-

become acquainted with Dr. Thomas .
Gucker III. He was at the time As-
sistant Medical Director of ‘the
hospital and a well-known or-
thopaedic surgeon and medical re-
search scholar. He himself had had
polio as a youngster, requiring a
leg brace for walking. Now in July
of 1984, 1 re-established contact
with him by phone, and he invited
me to drop by his office for a
visit. He first encouraged me to
be evaluated by Drs. Armin Fischer
and ‘Jacquelin Perry (both top polio
specialists) at Rancho Los Amigos
Medical Center in Downey, Califor-
nia. ‘Since Dr. Perry had been his
personal physician for a number of
years, he proceeded to set up the
appointments personally. <(He did
not think he himself had post-polio
related problems and was at first
skeptical of my symptoms being re-
lated to old polio--in view of my
level of recovery. I would remind
him in months to come, regarding
his initial skepticism, that in his
case, due to years of coaching by
Dr. Perry to "slow down and protect
his energy reserves" long before "'
her advice was available to the %
post-polio population at large, he
probably was spared getting into
trouble in the first place. He
conceded that may have very well
been truel!)

Arrangements were made for me to be
seen at the polio clinic in August
of 1984. My first appointment was
to be with Dr. Armin Fischer, who
would later co-author the now es-
tablished Handbook on the Late Ef-
fects of Poliomyelitis for Physi-
cians and Survivors. Since
"looking so normal” had always
worked against me in the past when
trying to relate my problems to old
polio, when I did finally meet Dr.
Fischer in person, the first thing
I said to him was: "I want to ask
you a favor. I have been blessed
in this life with looking physi-
cally fit. Therefore, 1'd like you
to look at me through your ears, s‘.
to speak, today and give me a to- N
tally objective hearing regarding
my recurring symptoms before you
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75 evaluation." He proceeded

ﬁmakelizyme over two hours of his-

i‘]sglgable time and even though I had

" peen unable to get ‘the-formal

N cords of my polio case from 1953

'sted on what I described to hlm

. that day, he’ would later write in
his summary evaluation of our
visit: "Her symptoms of fatigabil-
ity and weakness may ‘very well re-
late to overuse syndrome that has

- been seen in patients with ‘residu-
als of poliomyelitis." With refer-
ence to my need to rest for longer
perlods of time between periods of
more intense ‘physical act1v1ty and
my reaction to my most recent aero-
bic swimming attempts, he notes:
"She has noticed muscle tenderness,
most prominently in the pectoral
regions, -and she does feel discom-
fort in the parasternal region...
associated with cramping and fatl-
gability and has' complained: of
weakness in her hands...she flnds
‘she has to rest ‘sometimes for a day
followlng intense physical activ=
ity.' (Note: “The pectoral muscles
are in the chest and the paraster-

al region refers to the area of

?‘ne breast bone. Chronic weakness
“and fatigue in this area can affect
breathing and, as I understand, can
cause a form of hyperventllatlon
that could be thought to be symp-
tomatic of severe anx1ety when not
properly diagnosed.) ;

As 1 read and re-read his report,
the medical terminology used to
describe my symptoms seemed so
similar to something I had read
about myself before, but I could
not remember where. Later on, as I
began obtaining just about every
medical record that had ever been
kept on me (except my original po-
lio records) an old report arrived
from a hospital in Santa Barbara,
California, where our family had
lived in the 1960s. 1t was from
the Department of Orthopaedlcs ‘
stating that T had been ‘seen in the
Fall of 1966 suffering from upper
back spasms. 1In describing the
Yource of my problems the report
¥aid in part, "There is marked
tenderness to palpatation of the
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- records one more time,

entire lnterscapular musculature
and in the definite nodules of the
musculature." (Note: the in-
terscapular: musculature refers to
miscles between the shoulder
blades. - These muscles in part in-
clude the trapezius muscles, some

-of ‘which I would later learn’ were
creating a lot of my upper body

weakness.) It is also noted that I
have been seen in the past years

with similar complaints especially
during intense periods of continu-
ous writing when taklng college ex-

-ams .

This information was important to
consider in view of an article in

the 1980. issue of the Rehabilita-
tion Gazette by well-known polio
specialist, Dr. Frederick Maynard,
in which he stated with regard to
late effects of polio: "Symptoms in
case studies have begun as early as
eight years or as late as 57 years
after onset of the disease." Upon
reviewing my various medical"

I calculated
that my lower back problems requir-
ing medical attention began in
1962, only 9 years after the onset
of polio. The recurring pain be-
tween my shoulder blades and chest
began in 1963, only 10 years after
the onset, and with increasing in-
tensity requiring medical attention
beginning 13 years after the onset.

The p0331b111ty that there was a
pattern all those years that could
be directly traced back to my his-
tory of pollo became highly proba-
ble in view of the muscle resis-
tance tests that were performed on
my entire body at the polio clinic
in 1984. (To be continued in the-
Winter Polio Network News.) ‘

The original version of 15 pages
may be obtained from IPN for $2.50
(photocopying and postage.)

Reactions to "For You to Consider"
should be mailed to Paul Rau, 204
Great Glen Road, Greenville, ‘SC
29615 or to Sandra Hughes Grinnell
c/o of IPN.
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" POTPOURRI

1990 Easter Seal Research Grants
Résearch grants for projects that
impact the treatment and mandgement
of disabilities are now available
from the National ‘Easter Seal Soci-
ety's Easter Seal Research Founda—
tion. - : : ;

Trustees for the Easter Seal Re-
search Foundation (ESRF) will meet
in March 1990 to review proposals
and award grants. Funds for up to
$40,000 are available for projects.
ESRF encourages projects that re-
late research outcomes to 1mproved
rehabilitation and other services
provided for people w1th dlsablll-
ties. :

For additional’information, write
to Norman D. Grunewald, Vice Presi-

dent, Easter Seal Research Founda-
tion, 70 East: Lake Street Chicago,
IL 60601 5 : '

Volunteers Needed for Research
A graduate student in the School of
NurSLng at the Unlver31ty of Mis-
souri, Columbia is looking for po-
lio survivors over 50 to complete
questionnaires on symptoms, health
perceptions, and coping responses.
All information w1ll be conflden-
tial.

Interested persons should contact
Reng K. V. Winters, RNC

544 Pear Tree Circle

. Columbia, MO 65203
314/449-3585

Renewal Notices

Revised renewal notices were mailed
in October to individuals whose
subscriptions are due this quarter.
Please remember to notify IPN of
your new address when you move.
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| AmerlcanSWIth s :
Disabilities Act (ADA)

The ADA Was relntroduced in } 3
Congress, in a modified form on
May 9, 1989 On August 2, a b1par~

krtlsan version was.adopted by the

Senate’ Commlttee on Labor and Human

‘Resources (16-0) and was. endorsed

by Préesident Bush. On ‘September 7,
an amended form was passed (76-8)
by the Senate. .

‘The House is conSLderlng the ADA
(1n 1ate October) and will vote in
the next few weeks. . Contact your
representatives and urge ‘them to
pass the ADA unamended.

Leaders Workshop

The blennlal Support Group Leaders
Workshop is scheduled for June 8-

10, 1990. The program will be -
developed during the next few
months, Please contact IPN with
your ideas and requests. -

Support Gréupteaders Wri-fe.'..

CABLE TV COMMUNITY ACCESS
Many cable companies. provide a pub-
lic access channel to fulfill
agreements with their local govern-
ments and to promote public re-
lations with their communities.
The public in turn can provide pro-
grams for the community access
channel as long as. the following
requirements are met (in Atlanta
Georgia).

You must attend a workshop to learn
the fundamentals of doing a televi-
sion show and a workshop on the
techniques of doing a show.

If you are still interested in do-‘
ing a program, you can present a
proposal which consists of six pro-
gram ideas. If your proposal is
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accepted .you then assemble a work-

ing crew (director, camera man,

sound man, etc.) .and produce your -
rograms. All six must be com-

@leted before any is aired.

A member of Atlanta Post Polio As-.
sociation (APPA) who had previously
taken the fundamental workshops
presented a proposal for taping our
monthly meetings. The cable com-
pany supplied a list of "directors"
and suggested she get one to assist
- with the programs. -After finding a
director, she presented a written
proposal to the cable company. -

The cable company wants your first
six programs to be done "in house"
so that they can monitor your work,
but by using a director who had
field experience, we were able to
tape our monthly programs. (We
were able to produce our six
programs with no problem, because
APPA has an outside speaker for the
monthly meetings with a rap session
scheduled every third meeting.)
Our ‘monthly programs vary from
~oping techniques to descriptions
‘f-home health aides. :

By taplng our programs we accom-
.pllShed several obJectlves. First,
we have a library for new members.
Second, we have programs that will
inform everyone in the community of
the late effects of Polio and the
assistance available for .any indi-
vidual with a disability. Third,
we have a means of letting health
professionals know about us without
their having to attend meetings.

Prime Cable TV in Dekalb County is
now part1c1pat1ng in what is called
"bicycling." They will exchange
our monthly polio programs with an-
other cable company. If anyone is
interested in exchanglng programs,
please discuss the idea with your
community access cable TV coordina-
tor and ask them to write or call
Ms. Carol Barton, c¢/o Prime Cable
. TV, 2818 Ponce de Leon Avenue, De-

fatur, Georgia 30030 (404/378-
F294) .
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The tapes could be a way for sup-
port groups to have experts for a
program without travel expense.
you have any questions regarding
APPA's cable TV programs or their
audio/video library, please contact
Theresia Arnold, 1506 Bates Court,
NE, Atlanta, Georgia 30319
(404/636-1392). o

If

© Cookbook for Sale

Texas Polio Survivors' Association
(TPSA) has published a coOkbook,
"Cooking Across Texas. The book
which- contains over 400 recipes can
be purchased by mailing $10 plus $1
for postage to TPSA, P.0. Box .
35688, Houston, TX 77235-5688.

Polio Network News’
Readers Write . ..

Cold Intolerance
For years I struggled with intoler-
ance to cold temperatures. I have
found Damart Thermolactyl Clothing
to be helpful. I especially like a
fabric called Double Force. I
tried cotton, I tried wool; Double
Force is better. 1It's warmer and
lighter, thus more comfortable to
wear. When requesting a free cata-
log, be sure to ask for information
on Damart Thermolactyl and Double
Force, as they sell a wide range of
clothlng. The address is: Damart, 3
Front Street, Rollinsford, NH
03805. ‘

Virginia E.Hord
Dayton, OH

Involuntary Eye Movements
Two polio survivor friends and I
have been bothered by involuntary
eye movements which can be de-
scribed as tremors,
cle contractions.

spasms, or mus-
It is not at all

(continued on next page)
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Readers Write (contmued from pg. 21).
painful but it is very annoylng
We would like to know if other sur-

vivors are having a similar problem

or if it is just. colnc1dental
‘Gertrude Steiman

47 Bayberry Drive . .
Sharon, MA 02067

The Cutter Incident

Do you know about the "Cutter Inci-

dent"” of the spring of 1955? I am
trying to obtain information re-
garding this incident because I
suspect I contracted polio by.re-
ceiving a vaccination from one of
the lots produced by Cutter Labora-
tories. It is quite difficult to
obtain information 34 years later.
I am slowly tracking down excerpts
from articles. I would appreciate
any information you might have.

Mrs. Regina A. Crowell Batalgla
1715 Leon Drive :
Forest Grove, OR 97116
503/357-5430 or 503/681 1586

Adhesions After Surgery
I have used a wheelchair for 35
years. I drive a .car with hand
controls and ride a horse three
times a week. I am currently re-
covering from abdominal surgery
which is the same situation I was
in 18 months ago. Since polio,
each surgery results in extremely
uncomfortable adhesions. . Perhaps
someone might be able to share
knowledge about this type of
situation.

Mrs. Frank H. Low
33 Joan Drive

Chappaqua, NY 10514

Live in Northwest Arkansas?:
We do not have a support group in
our part of the state, and I would
like to communicate with other po-
lio survivors. Please ask your
readers from the Fayetteville area

Polio Network News

22

to write to me - 1f they are lnter-

ested in a group

Jewel Cole
1721-B Reap Drive
AR 72703

Fayetteville,

Live Near Springfield, MO? =~
With the assistance of our commu-
nity college I am forming a sup-.
port group in the Springfield, MO .
area. Please ask your readers to .
contact me if they are lnterested

Catherine Kelly
617 West Greenwood
Springfield, MO 65801

Share Information -
Because of my father's heart at- .
tack, I could not attend the Fifth
Internatlonal Polio & Independent
Conference last June. I had hoped

‘to make acquaintances who would

share information with me after I g
had returned to India. Perhaps’ sor,"
of your readers would like to write
to me. I am a 35- ~year old polio
survivor who works in a publishing
house.

-Rajesh Rawal

8/182, Sunder Nagar
Naranpura Char Rasta
Ahmedabad 380 013
Gujarat, INDIA

Post-Polio Directory

The 1990 Post-Polio Directory will.:
be published in February. All ad-
ditions, deletions, and changes
should be forwarded to IPN by Jan-
uary 10, 1990. Everyone now listed
will receive a form before the hol-
idays to confirm the facts. This
form must be returned to IPN by -
January 10, 1990. X )
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> ease ~ADD the fOIIOWlng;

ICS
g%TNJames Little, M.D.

i skin Rehabllltatlon
& %e giskin PLace
ChattanOOga’ TN 37034
615-265-2200 (January 1, 1990)
HEALTH PROFESSIONALS
Dr. Brevard Haynes, M.M,
St. Thomas Hospltal Sleep Disorder
o Ckinic
. Suite 311, 4230 Harding Place
Nashville, TN 37205
615-385-1946

Dr. E. Michael Gutman M.D.
' F.A.P.A.
:Psychiatrist :

2501 N. Orange Avenue,
Orlando, FL 32804
407/896-1324

S-411

SUPPORT GROUPS
Atlanta Post=Polio Assoc1atlon
Theresia Arnold
1506 Bates Court,

- Atlanta, GA 30319

N.EO

ntral Jersey Post-Polio SG
Joseph Rubin '
209 North Rossmoor Drive

~Jamesburg, NJ 08831
609/655-9036 '

Lowcounty Post-Polio SG
Shirley M. Youmans

2630 Otranto, Apt. E10
North Charles, SC 29418
803/797-3491

Pittsburgh Area

Carrie Kaufmann

5700 Bunkerhill Street
Pittsburgh, PA 15206-1166
412/661-5997

Lewis & Thurston Co. Polio SG
Jennie Beth Mac Cannell

1117 Mellen Street

Centralia, WA 98531
206/736-7339

.A.P.P.S.G.
~30. Box 1123
unbury, Western Australia 6230
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P.P.N.W.W.A. »
Para Quad Centre
Shenton Park

6 Selby Street

- Perth, Western Australia

Eastern:

Please make the following CHANGES:

SUPPORT GROUPS

Polio Echo

Ellen Pilcher

P.0. Box 61024
Phoenix, AZ 85082
Western: 602/877-1972
602/949-9649

:Pdst?Polio SG Foundation, Inc.

Sue Conner

437 Lockhaven Drive
Hot Springs, AR 71913
501/767-5314

Simi>Valley Post-Polio SG

- Melody D. Hobson .

- Harrisburg, PA

23

2005 Denny Street

 Simi Valley, CA 93065

805/581-4697

Pat Bubeck .
Capital Area Post-Polio SG
1119A Grove Road

17111

717/541-4330

Central Vlrglnla Post- Pollo SG
116 North Boulevard

Richmond, VA 23220
§g§/355-7166

Polio Survivors SG

Sally MecMillin

201 Richmond Heights Road
Bristol, TN 37620
615/764-9734

Gunnel Skoglund

Riksforbundet for Trafik
och Polioskadade

Box 3027

171 03 Solna

Sweden

CLINICS

Dr. Trevor Paris, M.D.

Tennessee Christian Medical Center
500 Hospital Drive

Madison, TN 37115

615-865-0300 ext 4577
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| Calendar |

November 2-5, 1989. First Pacific Northwest Regional
Conference: Managing Post Polio Problems. Airport Inn
Resort, Richmond, British Columbia. Contact: Rheta
Davidson, 1701 Cedar Hill Cross Road, Suite 402, Victoria, .
British Colugbia V8P 2P9. 604/477-6546.

950 | | ,
May 23-25, @283 Post-Polio International Conference:
Poliomyelitis-A Forgotten Disease and its Late Effects.
Galt House, Louisville, KY. Contact: Frances Brown, 6203
Fegenbush Lane, Louisville, KY 40228. 502/239-9792.

June 8-10, 1990. Support Group Leaders' Workshop. Sheraton
St. Louis Hotel, St. Louis, MO. Contact: Joan Headley, .
International Polio Network, 4502 Maryland Avenue, St. :

Louis, MO 63018. 314/361-0475.

October 13, 1990. N.J. Conference on the Late Effects of
Polio. SomersetjMarriotc_Hotel, Somerset, NJ.
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