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

I want to discuss three research directions we 
at the University of Chicago and elsewhere are 
involved in. I'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, 

8ut 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 

I functional disturbance? How can we make the 
diagnosis of post-polio syndrome from a 3abora- 
tory point of view? What's the cause of .post- 
polio syndrome? 

When he was at the [Jniversity 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 
hiopsies and electrical studies on post-polio 
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. In 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 
pos t-polio individuals) . Another finding is 
that there is eiridence of ongoing denervation 

(continued on page 2)  



Research Reports (continued jrom pg. 1) 

t h a t  i s  a s s o c i a t e d  w i t h  very  l a r g e  
motor u n i t s .  In a c u t e  po l iomyel i -  
t i s  t h e  motor n e r v e  c e l l s  t h a t  
i n n e r v a t e  t h e s e  muscle f i b e r s  d i e .  
The remaining l i v i n g  motor nerve  
c e l l s  have t o  t a k e  -ove r  a  l a r g e r  
number of  motor f i b e r s  and conse- 
quen t ly  t h e s e  motor nerve  c e l l s  
have t o  do more work. This  seems 
t o  be a s s o c i a t e d  w i t h  p r o g r e s s i v e  
nerve problems and t h e  q u e s t i o n  i s  
whether these t e r m i n a l  s p r o u t s  of 
t h e  motor n e r v e  c e l l s  a r e  t h e  prob- 
lem. 

We decided t o  answer w i t h  an anco- 
neous muscle ( s m a l l  muscle i n  t h e  
forearm) b iopsy  which i s  used f o r  
n e u r o p h y s i o l o g i c a l  r e s e a r c h .  D r .  
Ricardo M a s s e l l i  of t h e  U n i v e r s i t y  
of Chicago and me a r e  ve ry  much 
involved i n  t h i s  s t u d y  now. 

Morpholog ica l ly ,  w e ' r e  a b l e  t o  g e t  
t he  muscle i t s e l f  and do s p e c i a l  
s t a i n i n g .  D r .  Rober t  Wollman i s  
looking a t  t h e  a c t u a l  t e r m i n a l  
spout  of t h e  motor ne rve  i t s e l f  t o  
d i s cove r  i f  t h e r e  i s  a problem i n  
t h e  s p r o u t .  Does i t  show a  l o t  of 
ana tomica l  a b n o r m a l i t i e s ?  

Weke  a l s o  a b l e  t o  do e l e c t r o n  r n i -  
croscopy t o  look  a t  t h e  a c t u a l  . 

t e r m i n a l  ne rve  and t h e  muscle i t-  
s e l f  (neuromuscular  j u n c t i o n ) .  We 
s t u d i e d  t h e  neuromuscular  j unc t ion  
of a n o t h e r  neuromuscular  d i s e a s e  
t h a t  shows f a t i g u e  a s  a prime c l i n -  
i c a l  symptomology-myasthenia 
g r a v i s .  So we a r e  e s p e c i a l l y  i n -  
t e r e s t e d  i n  t h e  nerve-muscle junc- 
t i o n  i n  p o s t - p o l i o  i n d i v i d u a l s .  
The neuromuscular  j u n c t i o n  i n  a  
p o s t - p o l i o  i n d i v i d u a l  and t h e  anco- 
neous i s  v e r y  d i f f e r e n t  from t h e  
normal appearance.  We're midway i n  
t h e s e  s t u d i e s  c u r r e n t l y  ana lyz ing  
t h i s  d a t a .  We a r e  l ook ing  very  
c a r e f u l l y  t o  de te rmine  i f  t h i s  i s  
t h e  s i t e  of t h e  problem i n  post-po- 
l i o  syndrome. 

L e t ' s  t a l k  about  t h e  r e l a t i o n s h i p  
of t h e  syndrome t o  a  v i r a l  o r  i m -  
mune abnorma l i t y .  I t ' s  i n t e r e s t i n g  

5 
t o  n o t e  t h a t  v i r u s e s  s i m i l a r  t o  po- 
l i o  can p e r s i s t  f o r  a  long time i n  
t h e  c e n t r a l  nervous system. I t ' s  
n o t  supposed t o  be t r u e  wi th  p o l i o  - 
and I d o n ' t  want t o  leave anyone 

t h i n k  t h a t  a  v i r u s  i s  p resen t  i n  
i. with  t h e  wrong impression. I don t 

s t - p o l i o  syndrome inh iv idua l s .  
t h e  o t h e r  hand, from a s c i e n -  

f i c  p o i n t  of view we want t o  1-ook 
very  c a r e f u l l y ,  and a t  l e a s t  one 
i.nves t i g a t o r  found some abnormali- 
ties of t h e  immune system i n  pos t -  
p o l i o  syndrome ind iv idua l s .  (There 
were bands of immunoglobulin i n  t h e  
s p i n a l  f l u i d  when f rozen by an- 
e l e c t r o d e . )  This  i s  very common i n  
m u l t i p l e  s c l e r o s i s .  We've j u s t  
completed a  s t udy  looking a t  t h e  
s p i n a l  f l u i d  i n  pos t -po l io  i nd iv id -  
u a l s ,  and o u t  of t h e  twenty s p i n a l  
f l u i d s  t h a t  we looked a t ,  none of  
the i n d i v i d u a l s  had bands except  . 

f o r  t h e  one who a l s o  had m u l t i p l e  . 
s c l e r o s i s .  So we found no evidence ' 
of any immune abnormali ty i n  pos t -  
p o l i o  syndrome. 

L a s t l y ,  I might ask t he  ques t i on ,  
"what- can t h e  s tudy  of p d l i o  v i r h .  
i n f e c t i o n s  i n  t h e  s tudy of post-p a I 
l i o  syndrome t each  us 'in a  bery 
broad sense?"  One of my i n t e r e s t s  
is t h a t  w e ' r e  going t o  l e a r n  about 
f a c t o r s  kev t o  t h e  s u r v i v a l  and 
dea th  of t h e  motor neuron i t s e l f .  
Remember t h e  p o l i o  v i r u s .  i s  very 
s e l e c t i v e .  I t  only  k i l l s  and in -  1 
f e c t s  motor nerve  c e l l s .  What's 
i n t e r s e s t i n g  i s  t h a t  the  l i v i n g  vac- 
c i n e  t h a t  i s  p r e s e n t l y  given f o r  
p o l i o  i s  in f a c t  a l i v e .  I t  w i l l  
r e p l i c a t e  i n  t h e  human body, bu t  i t  
d o e s n ' t  p a r a l y z e .  

j 
Rased on t h e  work of o t h e r s ,  we a r e  1 
now a b l e  t o  c lone  i n  sequence t h e  
p a r e n t a l  s t r a i n  of t he  pol-io v i r u s  1 
and t h e  ve ry  r a r e  r e v e r t a n t  mutants j 1 
t h a t  may cause  p a r a l y s i s  a f t e r  vac- 
c ina t - ion .  We now know t h a t  the  

i 
I 

vacc ine  s t r a i n  t h a t  Sabin developed 
i s  a c t u a l l y  a mutation t h a t  oc- 
cu r r ed  du r ing  passage of th-e  
p a r e n t a l  s t r a i n .  And we know now 
e x a c t l y  what t h e  key mutation i s  a 
t h a t  t a k e s  t h i s  nonparaly t i c  pa ren t  
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s t r a i n  and makes i t  a  vaccine  
s t r a i n .  

@le can a l s o  t a k e  t h e  Sabin vacc ine  
s t r a i n  and mix i t  w i t h , t h e  p a r e n t a l  
s t r a i n L a n d  make recombinants of t h e  
genes.  Each of t h e s e  genes can be  
made i n t o  a  v i r u s  which i s  t e s t e d  
t o  de te rmine  how p a r a l y t i c  i t  i s .  
So.  i n  o t h e r  words,  we know now ex- 
a c t l y  what p a r t  o f - t h e  gene of t h i s  1 v i r u s  and v i r u s e s  r e l a t e d  t o  p o l i o  

L 

v i r u s e s  causes  p a r a l y s i s  o r  causes 
dea th  of motor neurons .  This i s  
impor tan t  n o t  on ly  i n  unders tanding 
what k i l l s  -motor ne rve  c e l l s  bu t  i n  
making t h e  p e r f e c t  vacci 'ne.  A s  I 
mentioned,  we have very  good 
v a c c i n e s ,  hu t  a s  a  r e s u l t  of t h i s  
k ind  of work we w i l l  be a b l e . t o  
make changes i n  t h e  genes s o  t h a t  
w e ' l l  never  g e t  a - r e v e r t a n t  case  of 
p o l i o m y e l i t i s  from t h e  vaccine  
s t r a i n  i t s e l f .  

~ o n c 1 u s i o n s " ~ r o m  Omstead County 
Anthony J .  Windebank, Mayo 

Roches t e r ,  MN 

My t a l k  t h i s  morning may sound l i k e  
co ld  s t a t i s t i c s ,  b u t  each'?of t h e s e  
s t a t i s t i c s  i s  a  person  t h a t  I ' v e  
worked w i t h ,  and I know from each 
one I ' v e  l e a r n e d  something about 
coping on a  long- term b a s i s  wi th  
t h e  problem.' Our moderator s p o k e  
about  i n d i v i d q a l i t y  and I . t h ink  
t h a t  i s  a  ve ry  impor tan t  t h ing  t o  
bea r  i n  mind when looking  a t  th'ese 
s t a t i s t i c s .  

A group of  u s  has  been s tudying a 
popu la t i on  of i n d i v i d u a l s  who had 
p o l i o  between 1935 and 1955.  This  
group i s  d i f f e r e n t  from o t h e r  
groups because  t h e s e  i n d i v i d u a l s  
a l l  l i v e d  i n  Omstead County, which 
i s  t h e  county around t h e  Mayo 
C l i n i c  i n  Roches t e r ,  Minnesota. 
And t h e s e  i n d i v i d u a l s  were not  
s eek ing  medical  a t t e n t i o n .  The 

3ople  t h a t  we've been looking a t  
@ p r e s e n t  everybody who had po l io  

i n  t h i s  county.  We've been t r y i n g  
t o  d e f i n e  what i s  happening i n  t h i s  
popu la t i on  a s  a whole ,  n o t  j u s t  i n  

I 
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i n d i v i d u a l s  who a r e  r e p o r t i n g  d i f -  
f i c u l t i e s  o r  coming t o  c l i n i c s .  We 
a r e  a b l e  t o  draw c ~ n c l u s i o n s  be- 
cause  Omstead County has a  f a i r l y  
t y p i c a l  North American popula t ion .  

We were very r igorous  about de f in -  
i ng  "persons who have had po l io .  " 
A l l  f u l f i l l e d  t h e  d i a g n o s t i c  c r i t e -  
r i a  f o r  po l iomye l i t i s  t h a t  was 
drawn up i n  1949 and a l s o  f u l f i l l e d  
t h e  d i a g n o s t i c  c r i t e r i a  f o r  having . a 
p a r a l y t i c  m y e l i t i s .  How many peo- 
p l e  d i d  we f i n d ?  Of 608 i d e n t i f i e d  
ca se s  of p o l i o ,  300 were p a r a l y t i c  
c a s e s  and 53 iqd iv idua l s  e i t h e r  
d i e d  dur ing  acu t e  p o l i o  o r  have 
d i e d  subsequent ly .  

From t h e  group of 247 ,  we randomly 
s e l e c t e d  50 i nd iv idua l s  t o  s tudy  i n  
d e t a i l .  We looked t o  s e e  whether 
t hey  represen ted  our group a s  a  
whole. Our group of 50 i n d i v i d u a l s  
ha s  . t h e  same kind of d i s t r i b u t i o n  
of weakness a s  t h e  group as a 
whole. We looked a t  sex  r a t i o  and 
t h e  age a t  t h e  time.-of p o l i o .  
We've have t h e  a c t u a l  medical  
r e c o r d s ,  s o  we ' re  not  dea l i ng  w i th  
memories of what happened. 

We hea rd  e a r l i e r  t h a t  i n  Taiwan ev- 
erybody who had p o l i o  was very  
young. The median age was two.. 
I t ' s  i n t e r e s t i n g  t o  no t e  i n  our 
popu la t i on  t h a t  t he  average age was 
13 and t h i s  was much more t y p i c a l  
of t h e  United S t a t e s  popu la t i on .  

Our d e t a i l e d  s tudy included a  ques-  
t i o n n a i r e ,  a  c l i n i c a l  examination,  
a  d i s a b i l i t y  s co re  s h e e t ,  and t h e  
Minnesota Multiphas i c  P e r s o n a l i t y  
Inven to ry  ( M M P I ) .  We a l s o  d id  some 
s p e c i a l  t e s t s :  c r e a t i n e  k inase  
l e v e l ,  pulmonary func t ion  t e s t s ,  
muscle s t r e n g t h  t e s t s  i n  our  me- 
chan ic s  l a b o r a t o r y ,  and some e l ec -  
t r o p h y s i o l o g i c a l  s t u d i e s .  

I would l i k e  t o  h i g h l i g h t  some of 
t h e  t h i n g s  t h a t  we have lea rned .  
The 330-item ques t i onna i r e  asked 
about  almost  every aspec t  of l i f e  
i nvo lv ing  muscle f u n ~ k < ~ n .  From 
t h a t  q u e s t i o n n a i r e ,  there were 5.5 
i tems t h a t  would i n d i c a t e  if 

(continued on next page) 
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Research Reports (continued from p g  3) I 
individuals were experiencing some 
sort of progressive di.fficulty. 
The kind of difficulties we saw 
were typical of what had been re- 
ported in other series. We found 
that fatigue alone, as a symptom, 
was quite unusual. Two individuals 
reported just fatigue. Similarly 
~ a i n  alone as a new svm~tom was 
quite unusual. ~even'ok the 50 in- 
dividuals re~orted only ~ a i n  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 I 
(curvature of the spine). Combina- 
tions of weakness. new weakness 
with fatigue or new weakness with 
pain, or a combination of weakness, 
pain, and fatigue were more common. 

If you asked very detailed ques- 
tions, 32 of the individuals (64%). ' 

were experiencing 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 I 
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 play a part in 
the development of new symptoms. 

I would stress the results of M M P I  
(Minnesota Multiphasic ?ersonality 
Inventory) testing that we did. Is 
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depression more common? Are indi- 
viduals who are experiencing more 
difficulties more likely to be com- 
plaining? The answer was "no." 
did not find any differences at 6 
all. Polio survivors who were kav- 
ing,n 
plain 
the R 
new d 
also 
POPU! 
didn 

es were2-not com- 
re identical to 
experiencing no 
and they were 
an age match 
is group,- we 
chological influ- 
s of personality. 

We 'also found tha 
iology or an EMG 
guish between tho 
new diff iculties 
not. 

t the electrophys- 
does not distln- 
se who are having 
and those who are 

We found many different indicators 
of respiratory function. In this 
group we did not find any signifi- 
cant changes in the vital capacity 
and any differences in respi;atory 
function between those who were 
having difficulties and those who 
were not. As a group, respiratory 
func'tion was preserved very well. 

What we did find that was very 
clear was the major correlation be- 
tween reporting of new symptoms and 
the amount of weakness that a Der- 

1. 

son had originally in a limb. For 
example, if you had a weak left l e ~  . , 
or weak' right arm, you were much 
more likely 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 relationship between 1 the likelihood of reporting i 

difficulties in arms and legs. - I People with leg weakness were twice 1 
as likel-y to be reporting difficul- 
ties with arms and legs as people 

I 
j 

with equally 'weak arms. So this I 

does seem to'show some relationship 
to weight-bearing. 

- 

In conclusion, this study found a 
number of things. ~here-was no 

Fall 1989 - Vol. 5, No. 4 



d i f f e r e n c e  i n  t h e  p s y c h o l o g i c a l  
p r o f i l e s ,  t h e  pulmonary f u n c t i o n  
s t u d i e s ,  t h e  age and i n t e r v a l s  

i n c e  p o l i o ,  between people  who a r e  
a p e r i e n c i n g  new d i f f i c u l t i e s  and - 

thbse  who a r e  no t  expe r i enc ing  new 
d i f f i c u l t i e s *  

There ' s  no doubt t h a t  i n  t h i s  group 
t h e  major de te rmina te  of new symp- 
toms was how much of t h e  body was 
a f f e c t e d  by t h e  o r i g i n a l  p o l i o .  
 he 50 i n d i v i d u a l s  who were s t u d i e d  
i n  d e t a i l  f o r  t h i s  r e p o r t  w i l l  be 
r e s t u d i e d  nex t  yea r  a f t e r  a 4-year 
i n t e rva l , .  We then w i l l  be  a b l e  t o  
measure t h e  changes i n  t h e s e  i n -  
d i v i d u a l s  and c o r r e l a t e  t h e  changes 
i n  muscle f u n c t i o n  w i t h  a l l  of  t h e  
v a r i a b l e s  we have d i s cus sed .  

I n  conc lus ion ,  I would l i k e  t o  men- 
t i o n  t h a t  t h i s  r e s e a r c h  has  been 
suppor ted by t h e  E a s t e r  S e a l s  R e -  
s e a r c h  Foundation and we look f o r -  
ward t o  t h e i r  cont inued suppor t .  

4 -.. 

@ 
Study & T r i a l  Treatment  of 

Diaphragmatic F a t i g u e  
By P a t r i c i a  G i l c h r i s t ,  P.T., 
U n i v e r s i t y  of A l b e r t a  H o s p i t a l ,  
Edmonton, A l b e r t a  

I ' m  speaking on beha l f  of  D r .  Rubin 
Feldman. Under h i s  d i r e c t i o n ,  t h e  
p o s t - p o l i o  syndrome c l i n i c  a t  t h e  
U n i v e r s i t y  of A l b e r t a  H o s p i t a l  i n  
Edmonton has  been f u n c t i o n i n g  f o r  
1 1  months. The c l i n i c  i s  funded by 
t h e  Royal Canadian Legion and was 
preceded by a  t h r ee -yea r  p e r i o d  of 
r e s e a r c h  u s i n g  non - f a t i gu ing  
s t r e n g t h e n i n g  e x e r c i s e s  t o  t r e a t  
p o s t - p o l i o  a f f e c t e d  muscles and 
p o s t - p o l i o  mal func t ions .  

People  who a r e  cand ida t e s  f o r  pos t -  
p o l i o  syndrome a r e  r e f e r r e d  by farn- 
i l y  p h y s i c i a n s  t o  u s  based o n - t h e i r  
c l i n i c a l  p r e s e n t a t i o n s .  D r .  Feld-  
man a s s e s s e s  t h e  p o l i o  s u r v i v o r  and 
use s  electromyography t o  t e s t  s e -  

. c ted  muscle groups.  I n d i v i d u a l s  6 o  have p o s t - p o l i o  syndrome a r e  
r e f e r r e d  t o  t h e  p h y s i c a l  t h e r a p i s t  
f o r  t r ea tmen t .  
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F i f t y - f i v e  t o  60 i n d i v i d u a l s  w i l l  
have received t rea tment  i n  the  
f i r s t  yea r  of c l i n i c  opera t ion .  
Some of t he se  i n d i v i d u a l s  have com- 
p l a i n t s  of headaches ,  shor tness  of 
b r e a t h  on e x e r t i o n  i n  t h e  absence 
of c a r d i a c  problems, r e s t l e s s  
s l e e p ,  and f e e l i n g s  of wear iness ,  
even i n  t h e  morning. I n  coopera- 
t i o n  wi th  t h e  r e s p i r o l o g i s t  a t  t he  
h o s p i t a l ,  they have been examined 
f o r  c r u r a l  muscle f a t i g a b i l i t y  us- 
ing  e lect romyographic  (EMG) exami- 
n a t i o n  of t h e  c r u r a l  muscle of t h e  
diaphragm. 

I n  p r e p a r a t i o n  f o r  t h e  EMG of t he  
diaphragm, t h e  i n d i v i d u a l  i s  s e n t  
f o r  pulmonary f u n c t  ion t e s t i n g  . 
(This w i l l  be r epea t ed  l a t e r  t o  
monitor  any change.) An x-ray of  
t h e  ches t  i s  taken us ing  a lead 
p e l l e t  marker on t h e  spinous pro- 
ce s s  of  T-1 1 . From t h i s ,  t he  r a d i -  
o l o g i s t  can i n d i c a t e  t h e  l e v e l  of 
t h e , p o s t e r i o r  p l u r a l  r e c e s s ,  and 
t h e  EMG need le  w i l l  be introduced 
below t h i s  l e v e l .  The person i s  
t r a i n e d  t o  u se  an i n s p i r a t o r y  
r e s i s t o r  dev ice  (P-Flex r e s i s t o r )  
i n  o rde r  t o  p rov ide  an e x e r c i s e  
f a c t o r  dur ing  t e s t i n g .  

The EMG i s  performed wi th  the  per-  
son i n  a  s i t t i n g  p o s i t i o n .  A f i n -  
ge r  oximeter  i s  used t o  monitor 
oxygen s , a tu ra t i on .  A 50-mm EMG 
needle  i s  in t roduced  through the  
i n t e r c o s t a l  space  and l a t e r a l  t o  
t h e  r i g h t  p a r a s p i n a l  muscles. 
Progress  i s  fol lowed through the  ! 
e x t e r n a l  and i n t e r n a l  i n t e r c o s t a l s  I 

and then i n t o  t h e  c r u r a l  muscle. I 

Ind iv idua l s  d o n ' t  complain of pa in  
a f t e r  need le  e n t r y  through the  
sk in .  With t h e  need le  i n  p l ace ,  
t h e  i n d i v i d u a l  b r e a t h e s  on t he  P- 
Flex  r e s i s t o r  u n t i l  f a t i g u e  i s  
reached and then  f o r  a  few more 
b rea th s .  

The EMG readout  i s  recorded on t h e  
computer. A power spectrum analy- 
s i s  is  done t o  i n d i c a t e  t he  f a t i g u e  
p a t t e r n .  A s  a  r e s u l t  of the  t e s t ,  
t h e  number of b r e a t h s  t h a t  can be 
performed p r i o r  t o  f a t i g u e  on a  
known l e v e l  of r e s i s t a n c e  i s  known. 

(continued on next page) 
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This information is used to develop 
an exercise program to. be monitored 
by the physiotherapist. The .goal 
is to improve the strength and en- 
durance of the diaphragm. This is 
done by starting exercise with half 
the number of breaths performed 
during the EMG prior to fatigue 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 therapist. When the re- 
s is tance is no longer challenging, 
it is increased, and the number of 
breaths is 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 act ion 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 crurab 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 

respiratory disease as-well as 
those with post-polio syndrome. 

This introduces our work to date 
which is funded by the Special S@ 
vices and Research Committee at the 
University of Alberta Hospitals. 

Cardiovascular Conditioning for 
Polio Survivors I 

By Richard Owen, M.D., Sister Kenny 
Institute, Minneapolis, MN 

I'm going 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 complicated and interacting 
factors that are responsible for 
post-polio problems are still not 

9 
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 3 
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 

I 
who are deconditioned whether i 
they've had polio or not. I 

! 
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 corn 
ditioning. 
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We had azvoEunteer group of pos t -  
j p o l i o  pkogjle which b i a s e s  t h e  

s tudy .  They had pos t -po l io  r e s i d u -  
ls t h a t  had been i d e n t i f i e d  a s  po- 

q i o - r e l a t e d .  They had an absence 
of i n t e r c u r r e n t  h e a l t h  problems,  
and they ,  were a l l  good-natured peo- 
p l e  who were pleased t o - g e t  t o -  . 

g e t h e r  i n  - t h e  summertime i n  Min- 
n e s o t a .  They had adequate  s t r e n g t h  
t o  push one pedal  of an e x e r c i s e  
bik.e and adequate  time t o  commit t o  
e x e r c i s e  th ree .  t imes a  week f o r  a  
16-week pe r iod .  

We s e t  an age l i m i t  o f  60 y e a r s  an'd 
eva lua t ed  our  vo lun t ee r s  f o r  appro- 
p r i a t e n e s s  i n  t he  group. They were 
p r e t e s t e d  w i t h . a  pulmonary f u n c t i o n  
t e s t ,  pulmonary func t ion  t e s t  w i th  
e x e r c i s e ,  a s t r e s s ' t e s t ,  a n d ' t e s t s  
of muscle s t r e n g t h .  

I. 

The exper imenta l  group c a r r i e d  o u t  
I cardiopulmonary cond i t i on ing  t h r e e  

t imes a  week f o r  16 weeks. The in -  
t e r v a l  t r a i n t n g  technique b u i l t  up 
t h e  h e a r t  r a t e  t o  a  p o i n t  of t h e  
r e s t i n g  h e a r t  r a t e  p l u s  70 t o  75% 

f  t h e  r e s e r v e  h e a r t  r a t e .  The 
*?art r a t e  u s u a l l y  g e t s  up t o  about  - .- 

130 o r  140 bea t s  pe r  minute. The 
i n d i v i d u a l  i s  t o  r e s t  f o r  
one t o  two minutes a f t e r  a  t h r e e -  
t o  four-minute  per iod  of b ik ing .  
The t o t a l  e x e r c i s e  time was 20 
minutes  n o t  count ing t h e  r e s t  
p e r i o d s .  

The c o n t r o l  group met monthly, and 
they  were advised no t  t o  do any- 
t h i n g  d i f f e r e n t l y .  I n  Minnesota i n  
t h e  summertime people do t h i n g s  
d i f f e r e n t l y  than they do i n  t h e  
w i n t e r t i m e .  For i n s t a n c e ,  , t h e y  g e t  
o u t  of t h e  house and do something 
b e s i d e s  shove l  snow! A s  a  conse- 
quence,  t h e  c o n t r o l  group a c t u a l l y  
g o t  a l i t t l e  b i t  b e t t e r  i n  some a r -  
e a s .  They were i n  a  l i t t l e  b e t t e r  
shape by t h e  time summer was o v e r ,  
bu t  t h e  i n t e r e s t i n g  t h i n g  was t h a t  
t hey  d i d n ' t  improve as much a s  our  
e x e r c i s e  group. 

: 
-ne age range  of t he  e x e r c i s e  group 

I was 29 t o  56 yea r s .  The maximum 
I oxygen consumption improved by 15% 
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i n  t h e  t e s t  group, which r ep re -  
s en t ed  an improvement s i m i l a r  t o  
what you would s e e  i n  a  non-dis-  
ab led  popula t ion  doing t h e  same ex- 
e r c i s e  program. One q u e s t i o n  we 
had was whether a s i g n i f i c a n t  ca r -  
diopulmonary cond i t i on ing  program 
can be d<one by people  who -have 
lower ex t remi ty  weakness. I n  f a c t ,  
i t  can. 

The t o t a l  work of t h e  quadr iceps  
muscle increased by 26% on t h e  
r i g h t  and 34.2% on t h e  l e f t .  This 
was measured by t h e  Cybex. We con- 
f irmed what people a t  t h e  S i s t e r  
Kenny I n s t i t u t e  proved yea r s  ago,  
t h a t  manual muscle. t e s t i n g  i s  no t  
accu ra t e .  I nd iv idua l s  we thought 
had grade 5 s t r o n g  muscles were 
s t i l l ,  i n  gene ra l ,  lower t han  t h e  
average  'popula t ion .  

The average power i n  t h e  t o t a l  work 
increased  i n  ex tens ion  of  t h e  
t h i g h ;  t he  cardiopulmonary condi-  
t i o n i n g  l e v e l  i nc rea sed ;  t h e  exer-  
c i s e  group en.joyed t h e  p r o t o c o l  and 
recognized car ryover  i n  endurance 
i n  d a i l y  a c t i v i t i e s .  Three-four ths  
of t h e  con t ro l  group decided they 
wanted t o  p a r t i c i p a t e  i n  ca rd io -  
pulmonary condi t ion ing  on t h e  
completion of t h i s  s tudy .  

T h i r t y  people from our  f i r s t  two 
s tudy  groups wanted t o  v o l u n t e e r  
f o r  our  t h i r d  p r o j e c t  because they 
enjoyed coming ou t  and e x e r c i s i n g  
w i t h  o t h e r  human beings  who were 
having s i m i l a r  exper iences .  I 
t h i n k  t h i s  i s  t he  mystery f a c t o r  i n  
doing any research  on human beings .  
There  is  a community s p i r i t  t h a t  
c a r r i e s  people some d i s t a n c e .  

Also ,  a t  S i s t e r  Kenny we f i n i s h e d  
an ergometer arm e x e r c i s e  b ike  I 

s t u d y ,  which was f a s c i n a t i n g  be- I 

c ause  most of t he  l i t e r a t u r e  would I 

sugges t  t h a t  ergometry wouldn ' t  do 
t h e  cardiopulmonary cond i t i on ing  
t h a t  an exe rc i s e  b ike  does.  I n  
p re l iminary  s t u d i e s  on ca rd iopu l -  
monary condi t ion ing  t h e  i n c r e a s e  
was 15%, which comes awfu l ly  c l o s e  
t o  t h e  164 t h a t  we achieved wi th  
t h e  exe rc i s e  bike .  

(continued on next page) 
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Our c u r r e n t  s tudy i s  on the  parame- 
t e r s  of cardiopulmonary condi t ion-  
ing. Can w e  do it over  a  s h o r t e r  
p e r i o d .  of time? Is t h e r e  any bene- 
f i t  t o  a l t e r n a t i n g  i t  w i t h  some 
o t h e r  program? Our s t u d i e s  have 
been funded by t h e  Na t iona l  I n s t i -  
t u t e  f o r  D i s a b i l i t y  Research and 
R e h a b i l i t a t i o n  ( N I D R R ) .  This was 
my i d e a ,  but  D r .  J enn ine  Speier  our 
D i r e c t o r  s f  C l i n i c a l  Research h i r ed  
a  s t a t i s t i c i a n  and they  d id  a l l  t he  
work. 

Neursmuseular Function: A 
Comparison 

By James C.  Agre, M . D . ,  Ph.D., 
Un ive r s i ty  of  W$sconsin Medical 
School,  Madison, WI 

I ' d  l i k e  t o  thank t h e  E a s t e r  Sea l  
Research Foundation f o r  t h e i r  sup- 
p o r t ,  wi thout  which I ' d  have no i n -  
formation t o  p resen t  t o  -you. In  
t h e  l a s t  two yea r s ,  we s tud ied  in-  
d i v i d u a l s  who had p o l i o  and who 
were e i t h e r  complaining of progres- 
s i v e  problems, weakness problems, 
problems from recover ing  from f a -  
t i g u i n g  a c t i v i t y ,  o r  i n d i v i d u a l s  
who had p o l i o  who were n o t  com- 
p l a i n i n g  of such symptoms. We a l s o  
had a  group of age-matched con t ro l s  
i n  our  s tudy.  

O f  104 i n d i v i d u a l s ,  w e  had a  t o t a l  
o f  34 symptomatic p o l i o  s u b j e c t s ,  
16  asymptomatic p o l i o  s u b j e c t s ,  and 
41 c o n t r o l  sub.jects i n  our  study. 

A l l  of t h e  symptomatic s u b j e c t s  
complained of  p r o g r e s s i v e  weakness 
and genera l  l o s s  of endurance i n  
muscles. The muscle group t h a t  we 
s tud ied  was the  quadr iceps- - the  
muscles on the  f r o n t  of t h e  th igh  
t h a t  hklp t o  s t r a i g h t e n  t h e  knee. 
A l l  t h e  i n d i v i d u a l s  i n  t h e  symp- 
tomat ic  group acknowledged t h a t  
t h i s  p a r t i c u l a r  muscle group was 
undergoing progress ive  l o s s  i n  
func t ion .  

P o l i s  Network News 

We had a l l  our po l io  subjec ts  f i l l  
out  a  s p e c i f i c  ques t ionnai re  and 
a l l  s u b j e c t s  completed a general  
h e a l t h  ques t ionna i re .  A l l  subjec 9 
underwent t e s t i n g  t o  look a t  t h e  @ 
s t r e n g t h  of t h e  quadriceps muscles. 
We did t h a t  with a  fancy--dynamome- 
t e r  which could measure the 
s t r e n g t h  of t h e  muscle t o  the  near- 
e s t  pound of  fo rce .  I 

i '  

A l l  t h e  s u b j e c t s  i n  our study had 
a t  l e a s t  w a d e  four  s t r eng th  i n  the 
quadriceps muscles. That i s ,  a l l  
of t h e  p o l i o  s u b j e c t s  in  the study 
could s t r a i g h t e n  t h e  knee aga ins t  
g r a v i t y  with some res i s t ance .  

We a l s p  looked a t .  t h e  work capaci ty  
of thequadr iceps : .  We had a l l  the  
indiv iduals  i n  the  study push 
aga ins t  t h e  arm of t h e  dynamometer 
with t h e i r  ankle.  A feedback mech- 
anism ahlowed them t o  see  how much 
force  they were using and a l l  sub- I 
j e c t s  pushed a t  40% of t h e i r  maxi- 
mum s t r e n g t h .  They held t h a t  i so -  

i 
m e t r i c a l l y  'as long as  they possibly 
could. The range f o r  a11 our sub- 

I 
j e c t s  was somewhere between one 
th ree  minutes. A l l  t h e  individua 

I 
9 1 

i nd ica ted  t h e i r  percept ion of exer- 
t i o n  throughout t h a t  t e s t .  . 

,. 

A t  t he  s t a r t  of t h e  endurance t e s t ,  
the  s u b j e c t s  were asked- t o  r a t e  

I 
t h e i r  l e v e l  of exer t ion .  We used a 
s c a l e  c a l l e d  t h e  Work Perceived Ex- 

, 

e r t i o n  Sca le ,  which has numbers 
from s i x  t o  20 correspon,ding t o  a  
work l e v e l  of l e s s  than very l i g h t  
t o  a  work l e v e l  of g r e a t e r  than i 
very hard. Every twenty seconds 1 
throughout t h e  t e s t  I would ask th-e 
indiv iduals  t o  r a t e  t h e i r  percep- '  ' 1 i 
t i on  of work t h a t  they were doing. I 
Needless. t o  s a y ,  a l l  subjec ts  I 
throughout t h e  t e s t  went from lev- 
e l s  of l i g h t  t o  very hard. 

Af ter  exhaustion was reached, w e  1 
i 

t e s t e d  f o r  recovery of  s-trength. 
Every t h i r t y  seconds f o r  the f i r s t  a 

I 

2 minutes a f t e r  t h e  t e s t  the i n d i -  
v iduals  gave me 5-second maximum 
e f f o r t ,  and then  minute by minute 
they gave a 5-second maximal e f -  

filb 
f o r t .  We examined how much force  
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1: they were able to exert during that 
time and compared that to the force I 
they were able to generate before 

e at endurance test. 
Following this, we did an EMG of 
the auadriceps muscle to see from a 

tative- 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. 

e r  the asymptomatic group it was 
just over one month. I 
On the EMG test we found that the I 
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 I 
the quadriceps muscle as the asymp- 
tomatic group. In fact, the asymp- 
@matic group was almost as strong 

-a 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 exhaus tion. 

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 completelp 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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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 
pacing yourself. 

Exercise and Fatigue in Post-Polio 
- 
Survivors 

By Michael J. Fillyaw, M.S., P.T., I 
University sf ~ermont, ~ u r l i n ~ t o n -  

We are now i n  the 17th month of an 
o-n-going research pro-j ect 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, the effects of resistance 
exercise done over a long period of 
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 sf a resistance exercise 
program as assessed by mechanical 
and electrophysiological measured 
of muscle strength and fatigue. 

In addition, at the conclusion of: 
the study we plan to do a retro- 
spective analysis to determine ir 
any measurement taken on or befofe 
the onset of the exercise progranl 
prognosticates the later change 
with exercise. This would help 
therapists to know which individli- 
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als may benefit from exercise and 
which may not. 

I 
"Twenty-five individuals with a hi - 
tory of paralytic polio have beer& 
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. Tha$ is, in a sit- 
ting position you must be able to 
straighten the lower ' l eg  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 ~rohibi t them 
from undergoing exercise testing 
training. 

Of the 23 subjects with post-polio 
syndrome in our study 1 8 are women. 
five are men.  heir- average age is 
51 years, but they range from 33 to 
77. The onset of- these symptoms 
occurred about 37 1/2 years 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- 
j e c t s  have noticed an increase in 
muscle twitching or fasciculations. 

The exercise program is a modifica- i 
tion of the traditional progressive 
resistance exercise approach that 
is used in many physical therapy 
clinics. It is has ed on the amount - 

I 

of weight a person can lift 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 i s  ass igned  by random s e l e c -  
t i o n  t o  be t h e  e x e r c i s e  muscle,  
whi le  t h e  o t h e r  i s  l e f t  t o  be t he  

a o n t r o l .  I n  t h i s  way, each person 
e rves  a s  h i s  own c o n t r o l .  The 

c o n t r o l  muscle does n o t  do t h e  r e -  
s i s t a n c e  e x e r c i s e ,  bu t  t h e  person 
i s - n o t  o the rwi se  r e s t r i c t e d  from 
engaging i n  t h e  normal a c t i v i t i e s  
of d a i l y  l i v i n g .  

The e x e r c i s e s  f o r  t h e  e x e r c i s e d  
muscle a r e  performed a t  home every 
o t h e r  day u s i n g  ank le  c u f f  weigh ts ,  
which we prov ide .  The e x e r c i s e s  
a r e  done i n  t h r e e  s e t s  of  t e n  repe- 
t i t i o n s  p e r  s e t  w i th  a  f i v e  minute 
r e s t  pe r iod  between s e t s .  Progres-  
s i v e l y  more weight  i s  l i f t e d  i n  
each s e t .  F i r s t  502, t hen  75%, and 
f i n a l l y  100% of t h e  p e r s o n ' s  work- 
ing  weight .  A f t e r  approximately  
two weeks of e x e r c i s i n g  on t h a t  
schedule ,  s u b j e c t s  t r y  t o  complete 
15 r e p e t i t i o n s  w i th  t h e  f u l l  
working weight  dur ing  t h e  t h i r d  
s e t .  S u c c e s s ~ f u l l y  complet ing f  i f -  
t e e n  r e p s  ind ikca tes  t h a t  t h e  weight 
i s  t o o  l i g h t  and should  be  i n -  creased on t h e  nex t  e x e r c i s e  day. 

We have everyone complete an exer-  
c i s e  d i a r y  where they  r eco rd  t h e  
amount of weight l i f t e d  each day 
and any o t h e r  q u e s t i o n s  o r  problems 
t h a t  may have a r i s e n .  The d i a r y  
p rov ides  a  h i s t o r i c a l  r eco rd  of ex- 
e r c i s e  compliance d u r i n g  t r a i n i n g .  
I n  a d d i t i o n ,  a t  l e a s t  once a  month 
I phone each person t o  f i n d  o u t  how 
they a r e  doing,  t o  d i s c u s s  any 
problems t h a t  they may have encoun- 
t e r e d ,  and t o  he lp  them s e t  a new 
working weight  should  t h i s  be nec- 
e s s a r y .  

Cybex I1 i s o k i n e t i c  dynamometer i s  
used t o  measure s t r e n g t h  and muscle 
f a t i g u e .  With t h e  a i d  of  a  per-  
s o n a l  computer which i s  connected 
t o  bo th  t h e  Cybex and an EMG ampli- 
f i e r  we can s imul taneous ly  record  
bo th  t h e  f o r c e  and t h e  s u r f a c e  EMG 
a c t i v i t y  produced by t h e  muscle 

@en t h e  s u b j e c t  pushes o u t  a g a i n s t  
Lhe pad a t t a c h e d  above t h e  l e f t  
ank l e .  A t  t h e  end of  t h e  s tudy  w e  
w i l l  conclude i f  t h e  e x e r c i s e  has 
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weight t h a t  they  a r e  a b l e  t o  l i f t ,  
on t h e  average  almost double what 
i t  was a t  t h e  s t a r t  of the  exe rc i s e  

- 

program. 

1 

I 
, 
I 

been b e n e f i c i a l  by analyzing f o u r  I 

measures of muscle s t r e n g t h  and f a -  
t i g u e .  Our sub- iec t s  come back t o  ! 

t h e  l a b o r a t o r y  f o r  t e s t i n g  every I 1 
t h r e e  months. I 

I 

I 
1 

Two of  t h e  measures';are mechanical '  
i n  n a t u r e .  The first.,'---maxi-mum -. 4 "  I 

t o rque ,  i s  a  way of measuring f o r c e  I 

1 
o r  maximum s t r e n g t h .  The second, 
t h e  f a t i g u e  index,  i s  t h e  percen t  I 1 
d e c l i n e  t h a t  occurs  during a  60- I 

second maximum isomet r ic  con- I 
1 

t r a c t i o n ,  and i s  a  measure of mus- 
c l e  f a t i g u e .  The o the r  two mea- ! 
s u r e s ,  neuro-muscular e f f i c i e n c y  , 

I 

and median f requency,  a r e  based on I I 

an a n a l y s i s  of t h e  changes of t h e  
I 

EMG s i g n a l  which occur during t h a t  I 

60-second muscle con t r ac t i on  and 
I 

s a r e  a l s o  ways t o  c h a r a c t e r i z e  mus- I 
c l e  f a t i g u e .  

Because we a r e  now i n  t he  middle of 
t h e  s tudy  and have no t  done any 
formal  a n a l y s i s .  I am unable t o  I 

r e p o r t  t o  you any f i n a l  r e s u l t s .  I 

However, I can say  t h a t  t h e  exer-  
c i s e  program seems t o  be wel l  r e -  
ce ived and w e l l  t o l e r a t e d .  Thus 
f a r  on ly  t h r e e  people have dropped 
ou t  of  t h e  s t u d y ,  two f o r  reasons 
u n r e l a t e d  t o  t h e  exe rc i s e  program 
i t s e l f . .  One person d id  have t o  
drop o u t  because of an i nc rea se  i n  
chron ic  lower back pain  which pro- 
h i b i t e d  h e r  from cont inuing t h e  ex- 
e r c i s e s .  Thus f a r ,  no one has had 
t o  d i s c o n t i n u e  t h e  exe rc i s e  because 
of i nc rea sed  f a t i g u e  o r  weakness. 
Compliance w i th  t he  exe rc i s e  has  
averaged about 75%, t h a t  i s  t o  say 
t h a t  everyone i s  exe rc i s ing  about I 

t h r e e  o u t  of every four  days they 
were scheduled t o  e x e r c i s e ,  which 
i n d i c a t e s  t h e  o v e r a l l  support  and 
i n t e r e s t  i n  t h e  program. F i n a l l y ,  
a l l  have i nc rea sed  t h e  amount of 

Conference r e p o r t s  w i l l  be cont in-  
ued i n  f u t u r e  P o l i o  Network News. 

I 
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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 
overwhelming 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 3Q,000 die. 

Addressing the Fifth International 
Folio 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 polio 
attack and the rehabilitation." 

Dr. Jones announced the Conference 
on Polio Eradication and Post-Poli~ 
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 
the 
the 
dea 
P ~ Y  

opening session will present 
status of polio eradication in 
region followed by sessions 
ling with the various aspects . 
sical rehabilitaion. 0 

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

033, Kerala, india; (Trivandrum- 
63724.) 

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

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

a& A Special Thank &U 
Mrs. Herbert Cammerer and Mr. Jack 1 
Wilson wish to thank the many 1 

i 
i 

friends throughout the Network for ! 

their condolences following the I 
death of their sister, Gini Laurie. 

i 
i 

Thank you to all individuals and 
1 

organizations who contributed to 1 
the Cini Laurie Endowment. The in- 1 
come from the fund will be used to 
continue Gini's work. 1 1 

I 

1 
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i mff YOU TO CONSIDER 

I . R e b o u n d  from Crisis: Hidden Power 
t o  con f ron t  Late  E f f e c t s  o f  P o l i o  

BY pau l  Rau, Greenv i l l e ,  SC 

The succes s  of t he  Salk  and Sab in  1 vaccines  remain v i r o l o g i c a l  mi l e -  
s t ones  i n  t h e  e l imina t ion  of  p o l i o  
epidemics s i n c e  1955-62. However, 
p o l i o  a s  an  i l l n e s s  s t i l l  c h a l -  
lenges  medical  s c i ence  w i t h  t h e  un- 
expected r e s i d u a l  compl ica t ions  
from t h e  i n i t i a l  v i r a l  o n s e t .  
Equal ly  impor'tant and p o s s i b l y  m i s -  
unders tood i s  t h e  l a t e n t  power o f  
t h e  t o t a l  immune system. More than  
25 years  a f t e r  t h e  success  of  t h e  
Sabin vacc ine ,  we s t i l l  do n o t  un- 
de r s t and  how t h e  p o l i o  v i r u s  r e c u l -  
t u r e d  many t imes wi th  t h e  t i s s u e  
c u l t u r e  procedure  can remain v i -  
a b l e ,  bu t  a s  a  vacc ine ,  i t  l o s e s  
t h e  c a p a c i t y  t o  cause p a r a l y s i s .  

Th is  r e p o r t  w i l l  concen t r a t e  on 
some of t h e  p iycho-soc ia l  a s p e c t s  

,, 9 f t h e  immune system. These as- 
e c t s  pe rmi t t ed  young c h i l d r e n  w i t h  

p o l i o  t o  con f ron t  t h e  p a r a l y s i s  of 
t h e  i n i t i a l  onse t  by an "overcome" 
phi losophy.  The gr iev ing-coping  
process  al lowed them t o  r e - e n t e r  
s o c i e t y  w i t h  new s k i l l s  and a t t i - '  

~ tudes  f o r  p r e - e x i s t i n g  t a s k s  
I changed by t h e  r e s i d u a l  e f f e c t s  
I ( d i s a b i l i t y )  of t he  a c u t e  s t a g e  of ~ p o l i o .  
I 

I A metaphor i s  suggested f o r  a  b e t -  
I 

I t e r  unders tand ing  between t h e  phys- 
I i c a l  (an t ibody  t i t e r )  and t h e  psy- 
1 cho- soc i a l  (emotional)  a s p e c t s  of  

t h e  immune system, a s  r e l a t e d  t o  
p o l i o .  "Apparel manufacturers  can 
t r e a t  t h e  f i b e r  wi th  a  s u r f a c e  
c o a t i n g  (such a s  Scotchguard) t o  
p reven t  permanent s t a i n i n g  o r  pene- 

1 t r a t i o n  of  t h e  contaminant t o  e n t e r  
t he  c o r e  of  f i l aments . "  F i b e r s  
used f o r  such a  f a b r i c  a r e  s e l e c t e d  

~i by t h e i r  u l t r a s t r u c t u r a l  d e t a i l  
h i ch  pe rmi t s  t r a n s p o r t  of a i r  f o r  8 -omfort c o n t r o l  wi thout  p e r m i t t i n g  1 contamina t ion  t o  core .  The p o l i o  

I 

I 
vacc ine  i s  s i m i l a r  t o  t h e  s u r f a c e  

1 
1 

coa t ing  i n  p reven t ing  contaminant 
p e n e t r a t i o n .  The sycho-soc ia l  i m -  
mune response i s  t K e  spontaneous 
f e e l i n g  process  (overcome phi loso-  
phy) which f a c i l i t a t e s  t h e  "comfort 
con t ro l "  t o  accep t  unexpected core  
l e v e l  changes. 

Rebound from c r i s i s  i s  a  learned 
process  r e s u l t i n g  from e f f e c t i v e  
con f ron t a t i on  of a  c o r e  l e v e l  l o s s  
(such a s  p a r a l y s i s )  i n  t h e  normal 
g r i ev ing  process  u s ing  an overcome 
philosophy.  This  then  becomes a  
p a r t  of our  immune system i n  a  sim- 
i l a r  fash ion  t o  t h e  ant ibody t i t e r .  
J u s t  a s  t h e  p o l i o  a n t i b o d i e s  become 
p a r t  of our  b i o l o g i c a l  defense  sys-  
tem, t r ans fo rma t ion  from a  core  
l e v e l  l o s s  p repares  t h e  psycho-so- 
cia]. a s p e c t s  of  humans f o r  a second 
d i s a b i l i t y .  A conscious  e f f o r t  
must he made t o  t a p  t h i s  l a t e n t  
power f o r  a  second d i s a b i l i t y .  

Many p o l i o  s u r v i v o r s  dur ing t he  
a c u t e  s t a g e s  of t h e  i l l n e s s  were 
too young t o  r e a l i z e  t h a t  t he  r e -  
markable recovery was through a 
s e l f - h e l p  program which required-  
a c t i v e  coopera t ion  of  t h e  young pa- 
t i e n t ,  p a r e n t s ,  ph.ys ic ians ,  and 
s i g n i f i c a n t  o t h e r s .  This  s e l f - h e l p  
a l l i a n c e  resembles t h e  s e l f - h e l p  
program descr ibed  by Norman Cousins 
i n  h i s  hook, The Anatomy of an 
I l l n e s s  and a l s o  had some of t he  
f 

i n g r e d i e n t s  i n  t h e  s e l f - h e l p  move- 
ment modeled a f t e r  Alcohol ics  
Anonymous. Denia l  a s  a  coping 
mechanism was an e f f e c t i v e  method 
f o r  recover ing  from t h e  i n i t i a l  
s t a g e  of p o l i o ,  bu t  c o n t i n u a l  use  
o f  an ou tda ted  road map can be a  
h indrance t o  t h e  e x i s t i n g  r e s i d u a l  
of p o l i o  a s  a  p r o g r e s s i v e  chronic  
i l l n e s s .  P o l i o  s u r v i v o r s  can 
r i g h t f u l l y  be c a l l e d  p ioneers  i n  
r e h a b i l i t a t i o n  hy t h e  transforma- 
t i o n  process  of the rapy  and the  
overcome phi losophv,  and hy use  of 
t h e  fol lowing p o s i t i v e  types  of 
d i s c i p l i n e :  

1 .  E f f e c t i v e  c o n f r o n t a t i o n  of pa in ,  
commonlv r e f e r r e d  t o  a s  "delayed 
g r a t i f i c a t i o n , "  accep t ing  respons i -  
b i l i t y  f o r  t he  i l l n e s s .  "I must do  

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

i t  a lone  and n o t  l e t  f e e l i n g s  in- 
t e r f e r e  wi.th recovery.  " 

2 .  Becoming involved wi th  the  r e a l -  
i t y  of t h e  i l l n e s s  through a bond 
of t r u s t  w i th  p a r e n t s ,  phys ic ians ,  
t h e r a p i s t s ,  and f r i e n d s .  

3. Af ter  t h e  i n i t i a l  convalescence, 
the  p o l i o  s u r v i v o r  began o r  re- 
turned t o  educat ion  wi th  a s p e c i a l  
s e l f -mot iva t ion  and compensation i n  
l i f e s t y l e  t o  minimize o r  ignore any 
d i s a b i l i t y  from p o l i o .  

4. Perhaps most impor tan t ly ,  during 
t h e  Great  Depression the  U.S. 
popula t ion  e l e c t e d  a  pa rap leg ic  
from p o l i o ,  F rank l in  D. Roosevelt ,  
P r e s i d e n t ,  even though he could not 
s tand  o r  w a l k  a lone .  H e  became a 
powerful r o l e  model f o r  many c h i l -  

d r e n  wi th  p o l i o .  The most impor- 
t a n t  s i g n i f i c a n c e  of FDR's success 
i n  confront ing  and transforming 
himself  from t h e  p a r a l y s i s  of po l io  
i s  t h a t  he was a b l e  t o  "rebound 
from c r i s i s "  and be e l e c t e d  p r e s i -  
dent of a country f o r  four  terms, a 
f e a t  t h a t  has never  been equaled. 

Many p o l i o  s u r v i v o r s  (approximately 
300,000 t o  500,000) l i v i n g  i n  the  
United S t a t e s  today a l s o  have been 
s u c c e s s f u l  peop l e  because of the 
t ransformat ion  from t h e  f i r s t  c r i -  
s i s ,  

S h o r t l y  a f t e r  t h e  f i r s t  medical 
symposium on l a t e  e f f e c t s  of p o l i o ,  
Hugh Ga l l agher ' s  book, FDR's 
S p l e n d i d  Deception was published. 
Based  on t h i s  book, i t  appears t h a t  
h i s t o r i a n s ,  s o c i e t y ,  and poss ib ly  
t h e  au thor  h i m s e l f ,  f a i l e d  t o  rec-  
ognize t h a t  F rank l in  Roosevelt was 
a  g r e a t  man and became a  g r e a t  
p r e s i d e n t  because he had rebounded 
from c r i s i s  through therapy and an 
overcome phi losophy,  and had ef fec-  
t i v e l y  confronted p a r a l y s i s  from 
p o l i o .  Equa l l y  important  and per- 
haps t o t a l l y  ignored by t h e  publ ic  
was the dedica ted  suppor t  of his 
family and c l o s e  a s s o c i a t e s  who re-  
maine'd i n  the  background, but who 
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were an e s s e n t i a l  p a r t  of t h i s  I g r e a t  world leader .  

Many p o l i o  survivors having been @, 
forced  t o  confront a core l e v e l  
l o s s  from po l io  and then. t r a n s -  
formed by therapy -and an - overcome 
phi losophy,  can again t a p  the hid-  
den power t o  rebound from a sec,ond 
d i s a b i f l t y .  Am I ,  as a po l io  sur-  
v i v o r ,  ready t o  follow FDR's exam- 
p l e  by us ing  the  power of the  mind 
and body learned from a d i sab l ing  
i l l n e s s ?  Am I w i l l i n g ,  with t h e  
coopera t ion  of o the r s ,  t o  show so- 
c i e t y  t h a t  s e l f - d i s c i p l i n e  and de- 
layed g r a t i f i c a t i o n  learned as  
c h i l d r e n  can be as much a p a r t  of 
our l i v e s  and immune system as  t h e  
early b e l i e f  t h a t  I must do i t  
a lone?  The process of r e s t r u c t u r -  
ing  t h e  overcome philosophy t o ,  
"You a lone  can do i t ,  but you c a n ' t  
do i t  alone9' w i l l  r equi re  a mature 
d e c i s i o n  t o  modify o;r road map of 
l i f e  because many pol io  su rv ivor s ,  
e s p e c i a l l y  ch i ldren ,  buried the  
pa in  and negat ive f ee l ings  of 

I c r u t c h e s  and hot packs without 
l e a r n i n g  how t o  ask f o r  help.  

We should focus on -rebound from 
c r i s i s  and the  high l e v e l  of d i s c i -  
p l i n e  used i n  the  overcome phi loso-  
phy c i t e d  i n  Scot t  Peck's book,.The - 
Road Less Traveled. This was 
>.- - 
l earned  a s  ch i ldren  and r ecen t ly  
updated by se l f -he lp  programs 
(suppor t  groups) t o  help us under- 
s t and  the  l a t e  e f f e c t s  of pol io .  
We can transform the d i s a b i l i t y  
from p o l i o  i n t o  a s t rong a l l y  and 
t each  s o c i e t y  t h a t  pol io  surv ivors  
a r e  t r u e  pioneers  i n  reha- 
b i l i t a t i o n .  

We can demonstrate t h a t  po l io  as  an 
i l l n e s s  i s  a prototype of how t o  
l i v e  w i t h  any chronic i l l n e s s .  The 
psycho-social  aspect of t h e i r  i m -  
mune system through the use of 
t h e i r  "rebound from c r i s i s "  w i l l  be 
t h e  h idden  power t o  confront and 
l i v e  wi th  the  l a t e  e f f e c t s  of  DO- 

14 F a l l  1989  - Vol. 5, No. 4 



I 

atI enjoyed read ing  your a r t i c l e .  By w r i t i n g  about my own c a s e  
Most of us were completely t aken  by p u b l i c l y ,  I hope t h a t  some of what 

when t h e  syndrome began t o  1 l ea rned  w i l l  he lp  o t h e r s  t o  he lp  
appearo We d id  recognize  t h a t  .,some themselves. To those  of you 
people b i g h t  have weakne-ss r e s u l t -  r ead ing  t h i s  a r t i c l e  who wish t o  
ing i n  s c o l i o s i s  bu t  i n  those  peo- beg in  your own research  e f f o r t s ,  

who seemed t o  be p e r f e c t l y  nor -  t h e  important  th ing  i s  t o  jump i n  
ma1 we d id  n o t  a n t i c i p a t e  any f u r -  w i t h  both f e e t  and do your b e s t !  
t h e r  d i f f i c u l t y .  I n  r e t r o s p e c t ,  
you a r e  probably  c o r r e c t  t h a t  peo- I am de f in ing  a  pos t -po l io  normal 
pie who had recovered ,  a p p a r e n t l y  as a person wi th  a well-documented 
complete ly ,  should  be fol lowed,  and h i s t o r y  of p o l i o  who has i n  r e c e n t  
t h e i r  a r e a s  of weakness i d e n t i f i e d  y e a r s  o r  i s  p re sen t ly  exper ienc ing  
and, as you s a y ,  p ro t ec t ed . "  one o r  more l a t e - e f f e c t .  symptoms 

b u t  cont inues  t o  func t ion  wi thout  
~ r e d e i i c k  C .  Robbins, M.D.  any ambulatory a i d s ,  adap t ive  

equipment, o r  r e s p i r a t o r y  a s s i s -  
D r .  Rsbbins ,  D r .  J. F. Enders and tance .  
D r .  T .  H e  Welle r  of Harvard won t h e  
Nobel P r i z e  f o r  t he  discovery t h a t  "How can it be t h a t  I am exper ienc-  
p o l i o  v i r u s  would grow i n  t i s s u e  i n g  pos t -po l io  symptoms?" I asked 
c u l t u r e s  of non-nervous human D r .  J acque l in  Perry  a t  t h e  P o l i o  
t i s s u e .  C l i n i c  a t  Ranch Los Amigos Medical 

Cente r  i n  Downey, C a l i f o r n i a .  "It 
has  always been assumed t h a t  I had 
made a  complete recovery."  She 
g e n t l y  put  h e r  hand on my shoulder  
and s a i d ,  "My dea r ,  you must under- 
s t a n d  t h a t  p o l i o  comes l i k e  a t h i e f  
i n  t h e  n i g h t ,  and when i t  l eaves  i t  
t a k e s  p a r t  of you wi th  i t ."  

i 
D r .  Pe r ry  used t h a t  s i m i l e  i n  Au- I 
g u s t  of 1984. I t  had a  powerful  

I impact on me and would f o r e v e r  sym- I i 
b o l i z e  a major tu rn ing  p o i n t  t h a t  

I 
I g r a d u a l l y  enabled me t o  make o rde r  

o u t  of chaos regarding my under-  
I s t a n d i n g  of and c o n t r o l  over  my i 

I By Sandy Hughes G r i n n e l l ,  
1 Independent Medical Researcher ,  ~ Pasadena,  CA 

I My purpose  i n  w r i t i n g  a  d e t a i l e d  
medical  h i s t o r y  of my  TOW^ c a se  . i n  
n a r r a t i v e  form f o r  t h e  I n t e r n a -  

I t ional-  P o l i o  Network i s .  two-fold:  
f i r s t ,  t o  p rov ide  a s tudy t h a t  can 
be f u r t h e r  eva lua ted  by- p o l i o  spe- 1, I 
c i a l i s t s  i n  t h e  medical  community; 

I G nd second ,  t o  s e r v e  as a r e sou rce  
o r  p o s t - p o l i o  normals t o  use  i n  

I 

I t h e i r  e f f o r t s  t o  e s t a b l i s h  c r e d i -  
I b i l i t y  w i t h  regard  t o  t h e i r  b e l i e f  . 

s tamina- re la ted  h e a l t h  problems of I 
many years .  I n  t h e  f i v e  y e a r s  i 

s i n c e  I ' v e  been t o  t he  p o l i o  c l i n i c  ! 
t o  be eva lua ted ,  I ' v e  come up wi th  1 
t h e  fol lowing analogy f o r  t hose  of I 

I 
us who make up the  p o s t - p o l i o  1 
popu la t i on :  

3 

i 

j 

I n  a l l  of our  i n t e r a c t i o n s  w i th  
peop le ,  f i r s t  impressions g r e a t l y  I 
i n f l u e n c e  our  pe rcep t ions ,  and most 
of t h i s  i n i t i a l  r e a c t i o n  i s  based 
on how we appear on t h e  o u t s i d e .  
There i s  an o ld  saying t h a t  "A p ic -  
t u r e ' s  worth a  thousand words,"  

1 (cotttincied on next page) 
1 
I 
i F a l l  1 9 8 9  - Vol. 5 ,  No. 4 1 5  Po l io  Network News 



k Reconciliation (continued from pg. 15) I 
;.F*< 
rX 

For  t h e  most  p a r t ,  I would a g r e e ,  
\ but  i n  the c a s e  of  a p o s t - p o l i o  
1 normal t h a t  p i c t u r e  i s  o f t e n  an  il- 

l u s i o n  becaus e  many of  u s  who look  
s o  s o l i d  and h e a l t h y  on t h e  o u t s i d e  

i are l i k e  s l i c e s  of  Swiss c h e e s e  on 
t h e  i n s i d e .  J u s t  a s  Swiss  chee se  
comes w i t h  b i g  and 1 i . t t . l e .  h o l e s ,  
many of  us  a r e  e x p e r i e n c i n g  a r ange  

; of symptoms which have v a r i a t i o n s  
i n  s i z e .  I r o n i c a l l y ,  f o r  years we 
s u b s t i t u t e d  muscles s o  e f f i c i e n t l y  
i n  ways t h a t  w e  were comple t e ly  un- 
aware o f  t h a t  we, i n  e f f e c t ,  t o -  
t a l l y  camouflaged t h o s e  i n v i s i b l e  
h o l e s ,  which a r e  r e f e r r e d  t o  i n  the I 

I med i ca l  l i t e r a t u r e  as "uneven l e v -  
e l s  of  musc le  s t r e n g t h . "  

I n  my o p i n i o n ,  t h e  p o s t - p o l i o  no r -  
m a l  walks  ( l i t e r a l l y  and figura- 
t i v e l y )  a middle  ground. W e  have  a 
documented h i s t o r y  o f  p o l i o  which 
w e  minimized f o r  y e a r s  because  i t  
con ju r ed  up "ghos t l y "  images o f  
w h e e l c h a i r s  and c r u t c h e s  and i n  t h e  
wor s t  c a s e s  l i f e  s u p p o r t  sys tems  
such  as the " i r o n  lung ."  For 
r e a sons  o f t e n  thought  of  as no l e s s  
t han  " m i r a c l e s "  by o u r  f a m i l i e s  and 
f r i e n d s ,  w e  r e - e n t e r e d  t h e  p a r t  of  
t h e  p o p u l a t i o n  t h a t  had n e v e r  been 
i n f e c t e d  by t h i s  d i s e a s e .  W e  a r e  
on ly  now beg inn ing  t o  l e a r n  t h a t  i n  
o u r  e a g e r n e s s  t o  f i t  i n  a g a i n ,  we 
have been p u t t i n g  some of o u r  mus- 
c l e s  under  e x c e p t i o n a l l y  h i g h  l e v -  
e l s  of stress. I p e r s o n a l l y  
reached  a p o i n t  i n  my l i f e  where I 
had t o  s e r i o u s l y  q u e s t i o n  t h e  va- 
l i d i t y  of  t h e  c la im t h a t  I had made 
a  "complete  recovery"  and hope t h a t  
my d o c t o r s  would s h a r e  i n  my skep- 
t i c i s m .  

I r o n i c a l l y ,  even a f t e r  I had been 
t o  t h e  p o l i o  c l i n i c  i n  1984 ,  was 
t ho rough ly  e v a l u a t e d ,  f i n a l l y  d i ag -  
nosed i n  w r i t i n g  a s  a " p o s t - p o l i o  
no rma l , "  and had acknowledged t h e  
f a c t  that 1 must s low down i n  o r d e r  
t o  s t a y  independen t ,  t h e r e  w a s  a 
p a r t  of  me t h a t  wanted t o  r u n  t h e  
o t h e r  way. A t  t h a t  p o i n t  t h e  s eg -  
ment of the p o l i o  p o p u l a t i o n  w i t h  
v i s i b l e  r e s i d u a l s  became a l i v i n g  

P o l i o  Network News 

what could  have happened yea r s  ago 
and i f  God were. p l a y i n g  a  bad joke  
on me, cou ld  s t i l l  liappen +now. I 
t h i n k  i t  i s  impor tan t  t o  n o t e  that@ 
t h i s  had been t h e  f i r s t  follow-up 
v i s i t  w i t h  p o l i o  s p e c i a l i s t s . s i n c e  
my recovery  from t h e  i n i t i a L  ill- 
ness:in 1953 a t  age  t en .  The cha in  
of even-ts -that l e a d - a ~ - t ~  t h a t  aD- 
pointment  began i n  th; e a r l y  summer 
of 1984. , 

I n  June  a f t e r  r e cove r ing  from an 
ep i sode  o f  lower back spasms which 
had r e q u i r e d  two weeks b f  bed r e s t  
and some p h y s i c a l  the rapy  t o  re- 
l i e v e ,  my o r t h o p a e d i c  surgeon was 
f e e l i n g  a combinat ion of c o n c e r n  
and i n c r e a s i n g  f r u s t r a t i o n  w i th  my 
u n r e l e n t i n g  and more f r equen t  back 
problems as the y e a r s  p rdgressed .  
A f t e r  all, s i n c e  h e  had become my 
doc to r  i n  1 9 7 5 ,  my r eco rds  showed 
that. I had exper ienced  19 episodes  
of  l o w e r L b a c k  p a t n  l e ad ing  up t o  
t h i s  most r e c e n t  one! X-rays 
showed a v e r y  m i l d  narrowing a t  t h e  
l u r n b r  4-5 i n t e r s p a c e  i n  my-lower 
hack,  b u t  it was n o t  f e l t  t o  be 
s o l e l y  r e s p o n s i b l e  f o r  such . - @ 
numerous a t t a c k s .  

I n  the 
forwar 
noted 
1953 ( 
b r a i n  
umn> , 
ongoin 
spasms 
tween 1975 and 1984, I asked my 

i n  

o l -  
t o  

ng 
I - 
or -  

t h o p a e d i s t  i f  he  thought  my r ecu r -  1 I 

I 
r i n g  upper  and lower back problems 
could  be  r e l a t e d  t o  my h i s t o r y  of  i 
p o l i o .  He d e f i n i t e l y  d id  no t  t h i n k  1 
s o ,  b u t  h e ,  l i k e  my o t h e r  doc to r s  I 

1 a t  t h e  t ime ,  had n o t  been t r a i n e d  
i n  t h e  ongoing t r e a tmen t  of p o l i o  1 
p a t i e n t s  w h i l e  i n  medical  school .  1 
Whatever. doub ts  I was sometimes be- 
g i n n i n g  t o  have  were suppressed by . 

I i 
my d o c t o r s  ' c o n s i s t e n t  opinions  I 

t h a t  t h e r e  .-was a b s o l u t e l y  no con- i , 
n e c t i o n  t o  o l d  p o l i o .  e 1 

I 

In June of 1984,  my o r t h o p a e d i s t  
sugges ted  I g e t  i n t o  a swimming I 
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1 i; " &ass as .soon a s  p o s s i b l e .  We bo th  
knew swimming was n o t  a t  t h e  top of 4' l i s t  of f a v o r i t e  s p o r t s  f o r  
e x e r c i s e ,  b u t  I had l i t e r a l l y  

xhausted every  o t h e r  op t ion .  Each ef the  20 ep i sodes  s i n c e  1975 had 
been the  end r e s u l t  of some new 
s p o r t  I had taken  up ( t e n n i s ,  
@ f ) ,  a  new hobby I had pursued 
(dancing,  p a i n t i n g  workshops, 
a c t i n g ) ,  o r  a j ob  t h a t  I. he ld  i n  a  

b c r e a t i v e  f i e l d  ( f a s h i o n  d i s p l a y  
work). My o r t h o p a e d i s t  and I 
agreed t h a t  an  a e r o b i c  s w i m  c l a s s  
might be t h e  answer because i t  

I would combine swimming and dancing 
t o  music i n  wa te r  and would mini-  
mize any shock t o  my s p i n e .  I pro- 
ceeded t o  have a  b i c y c l e  EKG and 
some gene ra l i zed  f i t n e s s  t e s t s . f o r  
endurance t o  s e e  i f  1 could  a l s o  

I g e t  i n t o  some low l e v e l  Nau t i l u s  
program i n  an a t t emp t  t o  develop 
more muscle s t r e n g t h .  The t e s t s  
were going smoothly u n t i l  I t r i e d  
t o  bench p r e s s  a b a r  b e l l  w i th  no 
added w e i i h t ,  and 
n o t  l i f t  i t  o f f  m y  

I n o t  
c h e s t  

- - -  - 

only  could 
. I 

A s  had always been t h e  c a s e  s inc-e  
my c o l l e g e  hays ,  t h i n g s  s t a r t e d  ou t  
g r e a t !  I was going t h r e e  t imes  a 
week, and t h e  f i r s t  week I f e l t  en- 
e rg i zed .  During t h e  weekend be fo re  
t h e  f o u r t h  c l a s s ,  however, I began 
t o  expe r i ence  a  ve ry  l o c a l i z e d  
t i r e d n e s s  and cramping i n  my c h e s t  
and upper back,  and my b r e a t h i n g  
was somewhat l abo red .  I fo rced  
myself t o  go t o  t h e  Monday c l a s s  
and halfway through t h e  c l a s s  I 
f e l t  a s  though my muscle s t r e n g t h  
was now r e g r e s s i n g ,  bu t  I pushed 
myself ( a s  u s u a l )  t o  f i n i s h .  

What I exper ienced  f o r .  t h e  n e x t  72 
hours I thought  t o  myself had t o  be 
f e l t  t o  be be l i eved .  The on ly  time 
I ever  had t h a t  k ind  of a  p a i n  syn- 
drome t h a t  I was aware of was when 
I was admi t ted  t o  t h e  h o s n i t a l  i n  

I 

1953, i n  t h e  a c u t e  s t a g e s  of p o l i o .  
@t i s  impor tan t  t o  n o t e  t h a t  a t  t h e  

time I was expe r i enc ing  t h i s  pa in  
and exhaus t ion  i n  my upper body, I 

I 

I 
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had n o t  heard  of o r  read one word 
about p o s t - p o l i o  problems. Muscle 
r e l a x a n t s  and a s p i r i n  were g iv ing  
me no r e l i e f  whatsoever. The on ly  
t h i n g  t h a t  helped was r e s t .  I r e -  
member t h a t  t h e  f e e l i n g  was beyond 
what I could l o g i c a l l y  comprehend. 
Tears  were running down my f a c e  i n  
p h y s i o l o g i c a l  r e a c t i o n  t o  the  pa in .  

The f a c t  t h a t  I was i n  exce l l en t  
h e a l t h  a s  f a r  a s  r o u t i n e  phys ica l s  
go prompted me t o  f i n d  some r e c e n t  
a r t i c l e s  on r e a c t i o n s  t o  ae rob ic  
e x e r c i s e  t h a t  might expla in  my s i t -  
ua t i on .  A f t e r  a  couple days of t o -  
t a l  bed r e s t ,  I decided t o  ven ture  
over  t o  t h e  l i b r a r y .  While I was 
t h e r e  I n o t i c e d  my arms and hands 
were s o  weak and cramped I could 
b a r e l y  l i f t  t h e  r e f e r ence  books, 
and t h e  r e p e t i t i o n  of turning pages 
was beginnjng t o  become extremely 
d i f f i c u l t .  A s  more time e lapsed ,  I 
f e l t  a  l e s s e n i n g  of hand coordina- 
t i o n .  

F i n a l l y ,  when my brea th ing  became 
l abo red ,  I immediately ca l l ed  my 
i n t e r n i s t .  A f t e r  summarizing my 
symptoms of t h e  p a s t  few days,  he 
sounded a s  perplexed as  I was. He 
specu la t ed  t h a t  perhaps i t  was an 
a c u t e  a n x i e t y  a t t a c k  causing hyper- 
v e n t i l a t i o n .  I t o l d  him t h a t  
u n l i k e  a n x i e t y  a t t a c k s  t h a t  (no 
m a t t e r  how overwhelming and 
i n c a p a c i t a t i n g  they  a r e )  come 
i n t e r m i t t e n t l y  dur ing  a  24-hour- 
pe r iod ,  and cause  general ized body 
weakness, my " a t t a c k "  had been 
completely l o c a l i z e d ,  involving my 
c h e s t ,  upper back,  and arms. The 
symptoms were un re l en t ing  i n  n a t u r e  
and on ly  began t o  subside  a f t e r  
many hours  of complete bed r e s t .  I 
mentioned t h a t  I had not  f e l t  t h i s  
much p a i n  i n  my sp ine  s ince  I ' d  had 
p o l i o  a s  a  c h i l d .  

Lucki ly ,  a young i n t e r n  s i t t i n g  1 
near  t h e  phone a t  t h e  l i b r a r y  t h a t  
day,  overheard my remark about I I 

having had p o l i o .  By coincidence,  j 

he t o l d  me t h a t  he  had r ecen t ly  
read a newspaper a r t i c l e  quoting 
D r .  Richard Bruno a t  Columbia 
Un ive r s i t y  i n  which he c i t e d  cases  

(continued on next page) 
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Reconciliation (continued from pg. 1 7) I 
of a seemingly  sudden l o s s  of 
muscle s t r e n g t h  approximately 30 
y e a r s  a f t e r  t h e  o n s e t  of p o l i o  and 
problems w i t h  p a i n  and l o s s  of 
f u n c t i o n  in t h e  hands. ( I  would 
later l e a r n  t h a t  t h e  muscle 
s t r e n g t h  l o s s  was a  g radua l  p r o c e s s  
over  many y e a r s ,  w i th  t h e  cumula- 
t i v e  e f f k c t  be ing  experienced a s  a 
sudden drop  i n  f u n c t i o n  about 30 
y e a r s  a f t e r  o n s e t . )  

Upon r e a d i n g  t h e  a r t i c l e  about D r .  
Bruno 's  r e s e a r c h  f o r  myself ,  I de- 
c ided  t h a t  t h e  f i r s t  t h ing  I had t o  
do was t o  document my case  w i th  my 
own medica l  r e c o r d s  of po l io .  I 
had s e v e r a l  Long d i s t a n c e  phone 
c o n v e r s a t i o n s  w i t h  t h e  medical  
c l e r k s  a t  t h e  h o s p i t a l  where I had 
been ca red  f o r  i n  1953 and was dev- 
a s t a t e d  t o  be t o l d  t h a t  a f t e r  a 
thorough s e a r c h ,  it was confirmed 
t h a t  my r e c o r d s  had been des t royed  
i n  a  f i r e  back i n  t h e  1960s. 

I t hen  c a l l e d  my pa ren t s  t o  f i n d  
out what t hey  cou ld  remember about  
my s t a y  in t h e  h o s p i t a l .  They t o l d  
me t h a t  t h e  head of  t h e  p o l i o  ward 
a t  t h e  h o s p i t a l  I was admit ted  t o  
was DL F r e d e r i c k  C .  Robbins of  
"Enders,  W e l l e r ,  and Robhins" fame 
who won t he  Noble Peace P r i z e  f o r  
p o l i o  r e s e a r c h  which would make 
p o s s i b l e  t h e  development of t h e  
Sa lk  and l a t e r  t h e  Sabin vacc ine .  
Through my l o c a l  h o s p i t a l  l i b r a r y  I 
found o u t  t h a t  he  was c u r r e n t l y  
P r e s i d e n t  of t h e  I n s t i t u t e  of 
Medicine a t  t h e  Nat iona l  Academy of  
Sc iences  i n  Washington, D.C .  I 
wanted t o  w r i t e  t o  him about my 
p r e s e n t  s i t u a t i o n ,  but  i n  view o f  
t h e  f a c t  that 30 yea r s  had passed 
and I had no medica l  records  o f  
p o l i o  a v a i l a b l e  t o  forward t o  him, 
I decided a g a i n s t  i t .  

There  would be someone from my 
p a s t ,  however, who would be i n s t r u -  
menta l  in g e t t i n g  me the  he lp  I 
needed. I n  t h e  mid 1970s, whi le  
v o l u n t e e r i n g  i n  t h e  c h i l d r e n ' s  ward 
a t  Or thopaed ic  H o s p i t a l  i n  Los An- 
g e l e s ,  I had  t he  good f o r t u n e  t o  
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become acquainted wi th  Dr. Thomas 
Gucker 111. He was a t  tKe t ime A s -  
s i s t a n t  Medical D i r ec to r  s f  ' t he  
h o s p i t a l  and a  well-known o r -  
thopaed ic  surgeon and medical  r e -  @ 
s e a r c h  s cho la r .  He himself  had had 
p o l i o  a s  a  youngster ,  r e q u i r i n g  a  
l e g  b race  f o r  walking. Now in J u l y  
of 1984, I r e - e s t a b l i s h e d  c o n t a c t  
w i t h  him by phone-,' and he  i n v i t e d  
me t o  drop by h i s  o f f i c e  f o r  a  
v i s i t .  He f i r s t  encouraged me t o  
be eva lua t ed  by Drs. Armin F i s c h e r  
and J a c q u e l i n  Perry  (bo th  top p o l i o  
s p e c i a l i s t s )  a t  Rancho Los Amigos 
Medical Center  i n  Downey, C a l i f o r -  
n i a .  S ince  D r .  Pe r ry  had been h i s  
p e r s o n a l  phys ic ian  f o r  a  number of 
y e a r s ,  he  proceeded t o  s e t  up t h e  
appointments pe r sona l ly .  (He d id  
n o t  t h i n k  he  himself  had pos t -po l io  
r e l a t e d  problems and was a t  f i r s t  
s k e p t i c a l  of my symptoms heing r e -  
l a t e d  t o  o l d  po l io - - in  view of my 
l e v e l  of recovery.  I would remind 
him i n  months t o  come, regard ing  
h i s  i n i t i a l  skep t ic i sm,  t h a t  i n  h i s  
c a s e ,  due t o  years  of coaching by 
D r .  P e r r y  t o  "slow down and p r o t e c t  
h i s  energy rese rves"  long b e f o r e  
h e r  adv ice  was a v a i l a b l e  t o  t h e  
p o s t - p o l i o  popula t ion a t  l a r g e ,  he  

e 
probably  was spared g e t t i n g  i n t o  
t r o u b l e  i n  t h e  f i r s t  p l ace .  He 
conceded t h a t  may have very w e l l  
been t r u e  ! ) 

Arrangements were made f o r  me t o  b  
seen  a t  t h e  p o l i o  c l i n i c  i n  August 
of 1984. My f i r s t  appointment was 
t o  be w i t h  D r .  Armin F i s c h e r ,  who 
would l a t e r  co-author t h e  now es -  
t a b l i s h e d  Handbook on t h e  La t e  Ef- 
f e c t s  of Po l iomye l i t i s  f o r  Physi -  
c i a n s  and Survivors .  S ince  
" looking s o  normal" had alwavs 
worked a g a i n s t  me i n  t h e  p a s t  when 
t r y i n g  t o  r e l a t e  my problems t o  o l d  
p o l i o ,  when I did  f i n a l l y  meet D r .  
F i s c h e r  i n  person,  t h e  f i r s t  t h i n g  
I s a i d  t o  him was: "I want t o  ask  
you a  f avo r .  I have been b l e s sed  
i n  t h i s  l i f e  wi th  looking physi -  
c a l l y  f i t .  Therefore .  I ' d  l i k e  vou 

J - -  

t o  look a t  me through* your e a r s ,  
t o  speak ,  today and g i v e  me a to -  s@ 
t a l l y  o b j e c t i v e  hea r ing  r ega rd ing  
my r e c u r r i n g  symptoms b e f o r e  you 
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- .:*lake any eva lua t ion ."  H e  proceeded 

I 0  

:{ !eo g ive  me over two hours  of h i s  
va luab le  time and -even though I had 
been unable  t o  g e t  ~ t h e ~ f o r m a l  

cords of my p o l i o  ca se  from 1953, 
on what I descr ibed  t o  him 

t h a t  day, he would l a t e r  w r i t e  ' i n  
h i s  summary eva lua t ion  of our  
visit: "Her -symptoms o f f  a t i g a b j l -  
i t y  and weakness may ve ry  w e l l  re- 
Late t o  overuse  syndrome t h a t  has  

b - been s e e n P i n  p a t i e n t s  w i th  r e s i d u -  
a l s  of p o l i o m y e l i t i s . "  With r e f e r -  

1 ence t o  my need t o  r e s t  f o r  l onge r  
of  time between per iods-of  

more i n t e n s 6 ' p h y s i c a l  a c t i v i t y  and 
mv r e a c t i o n  t o  my most recen t '  ae ro-  
b i c  swimming a t t emp t s ,  h e  n o t e s :  1 "She has  no t i ced  muscle t e n d e r n e s s ,  1 most prominent ly  i n  t h e  p e c t o r a l  - 

1 r e g i o n s ,  and she does f e e l  discom- 
I f o r t  i n  t h e  p a r a s t e r n a l  r eg ion  ... 

a s s o c i a t e d  wi th  cramping and f a t i -  
g a b i l i t y  and has complai!nedL o f  ;" 

weakness i n  h e r  hands. . . she  f i n d s  
s h e  has  t o  r e s t  'slometimes f o r  a  day 
fo l l owing  i n t e n s e  p h y s i c a l  a c t i v -  
i t y . "  (Note: :,The p e c t o r a l , m u s c l e s  
a r e  i n  t h e  ch&t and t h e  p a r a s t e r -  

a 1  r e g i o n  r e f e r s  t o  t h e  a r e a  of 4)n e  b r e a s t  bone. Chronic weakness - 
and f a t i g u e  i n  t h i s  a r e a  can a f f e c t  
b r e a t h i n g  and, a s  I unders tand ,  can 
cause  a  form of h y p e r v e n t i l a t i o n  
t h a t  could  be thought t o  be symp- 
t o m a t i c  s f  severe  a  
p r o p e r l y  diagnosed.  

A s  I r ead  and re - read  h i s  r e p o r t ,  
t h e  medical  terminology used t o  
d e s c r i b e  my symptoms seemed s o  
s i m i l a r  t o  something I had read  
about  myself be fo re ,  but  .I could 
n o t  remember where. L a t e r  on. a s  I 
began o b t a i n i n g  j u s t  about every 
medical  r eco rd  t h a t  had ever  been . 

k e p t  on me (except  my o r i g i n a l  po- 
l i o  r e c o r d s )  an o ld  r e p o r t  a r r i v e d  
from a  h o s p i t a l  i n  Santa  Barbara ,  
C a l i f o r n i a ,  where our family  had 
l i v e d  i n  t h e  1960s. I t  was from 
t h e  Department of Drthopaedics ,  
s t a t i n g  t h a t  I had been 'seen i n  t h e  
F a l l  o f  1966 s u f f e r i n g  from upper 
back spasms. I n  desc r ib ing  t h e  

urce '  of my problems t h e  r e p o r t  
i n  p a r t ,  "There i s  marked 

- :  t ende rnes s  t o  p a l p a t a t i o n  of t h e  
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e n t i r e  i n t e r s c a p u l a r  musculature 
and i n  t he  d e f i p i d t e  nodules of t he  
musculature. " (Note: t h e  in -  
t e r s c a p u l a r  musculatur-e r e f e r s  t o  
muscles between t h e  shoulder  
b lades .  These musclesL i n  p a r t  in-  
c lude t he  t r a p e z i u s  muscles ,  some 
of which I would l a t e r  l e a r n  were 
c r e a t i n g  a  Jot of my upper body 
weakness.) I t  i s  a l s o  noted t h a t  I 
have been seen i n  t h e  p a s t  years  
wi th  s i m i l a r  complaints  e s p e c i a l l y  
dur ing i n t e n s e  pe r iods  of 'continu- 
ous w r i t i n g  when t ak ing  c o l l e g e  ex- 
ams. 

This informat ion was important  t o  
consider  i n  view of an a r t i c l e  i n  
t h e  1980 i s s u e  of t h e  Rehab i l i t a -  
t i o n  Gazet te  by well-known p o l i o  
s p e c i a l i s t ,  D r .  F r ede r i ck  Maynard, 
i n  which he s t a t e d  w i th  recrasd t o r  

V 

l a t e  e f f e c t s  of p o l i o :  "Symptoms + i n  
case  s t u d i e s  have begun a s  e a r l y  as 
e i g h t  years  o r  a s  l a t e  a s  57 years  
a f t e r  onse t  of t h e  d i s ea se . "  Upon 
reviewing my va r ious  medical  
records  one more t ime ,  I c a l c u l a t e d  
t h a t  my lower back problems r equ i r -  
ing medical a t t e n t i o n  began i n  
1962, only 9  yea r s  a f t e r  t h e  onse t  
of po l io .  The r e c u r r i n g  pa in  be- 
tween my shoulder  b lades  and c h e s t  
began i n  1963, only  10 years  a f t e r  
t he  onse t ,  and wi th  i n c r e a s i n g  in-  
t e n s i t y  r e q u i r i n g  medical  a t t e n t i o n  
beginning 13 yea r s  a f t e r  t h e  onse t .  

The p o s s i b i l i t y  t h a t  t h e r e  was a 
p a t t e r n  a l l  t h o s e  yea r s  t h a t  could 
be d i r e c t l y  t r a c e d  back t o  my h i s -  
t o r y  of p o l i o  became h i g h l y  proba- 
b l e  i n  view of t h e  muscle r e s i s -  
t ance  t e s t s  t h a t  were performed on 
my e n t i r e  body a t  t h e  p o l i o  c l i n i c  
i n  1984. (To be cont inued i n  t h e  
Winter Po l io  Network News. ) 

The o r i g i n a l  v e r s i o n  of 15 pages 
may be obta ined from IPN f o r  $2.50 
(photocopying and postage. )  

Reactions t o  "For You t o  Consider" 
should be mailed t o  Pau l  Rau, 204 
Great  Glen Road, G r e e n v i l l e ,  SC 
29615 o r  t o  Sandra Hughes G r i n n e l l  
c /o  of I P N .  
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8 3  POTPOURRI 
I 1. 1990 Easter Seal Research Grants 
( Research grants for proj ects that 
r 

j impact the treatment and management I 

f i  of disabilities are now available 
4 from the National Easter Seal Soci- 

ety's E a s t e r  Seal Research Founda- 
I tion. 

Trustees for the Easter Seal Re- 
! search Foundation (ESRF) will meet 

in March 1 9 9 0  to review proposals 
and award grants. Funds for up to 
$ 4 0 , 0 0 0  are available for projects. 
ESRF encourages proj ects that re- 
late research outcomes to improved 
rehabilitation and other services 

I provided for people with disabili- 
ties, 

f 

For additional information, write 
to Norman D. Grunewald, Vice Presi- 
dent, Easter Seal Research Founda- 
tion, 70 East Lake'Street, Chicago, 
IL 60601. 

Volunteers Needed for Research 
A graduate student in the School df  - - 

Nursing at the University of Mis- 
souri, Columbia is looking for po- 
lio survivors over 50 to complete 
questionnaires on symptoms, health 
perceptions, and coping responses. 
All information will be confiden- 
tial. 

Interested persons should contact: 
Reng K. V. Winters, RNC 
544 Pear Tree Circle 
Columbia, MO 65203 
31 4/449-3585 

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. 

Polio Network News 

Americans with 
Disabilities Act (ADA) 
The ADA was reintroduced in . 
Congress, in a modified fo rm-  on 
May 9 ,  1'989. On ~ueust 2 
tisan version w 
senate-~ommitte 
Resources (1 6,-0 
by President Bu 
an amended form 

, a bipar 
as .adopted by the 
e 'on Labor and 'Huma 
) and was endorsed 
sh. On September 7 
was ~assed (76-8)  

L 

by the Senate. 

The House is considering the ADA 
(in U t e  October) and will vote in 
the next few weeks. Contact your 
representatives and urge them to 
pass. 'the ADA unamended. 

. . 

~eaders' workshop 
The diennial 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. - e 

Suppart @#up Ileaders Write.. . 
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 
channe.1 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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Readers Write (continuedjrom pg. 21) 
painful but it is very annoying. 
We would like to know if other sur- 
vivors are having a similar problem 
o r  if it is just coincidental. 

Gertrude Steiman 
47 Bayberry Drive . 
Sharon, MA 02067 

The Cutter Incident 
Do you know about the "Cutter Inci- 
dent" of the spring of 19551 I am 
trying to obtain information re- 
garding this incident because I 
suspect I contracted polio b y . r e -  
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. 

Catherine Kelly 
6 1 7 West Greenwood 
Springfield, MO 65801 

Mrs. Regina A. Crowell Ratalgia 
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 1051 4 

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 vour* 

Share Information 
Because of my father's heart at- . 
tack, I could not attend the Fifth 
International Polio & Independent 
Conference last .June. I had hoped 
to make acquaintances who would 
share information with me after I 
had returned to India. Perhaps so# 
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 01 3 
Guj arat, 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. 
form must be returned to IPN 
January 10, 1990. 

readers from the ~a~ettevilie area I 
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t h e  f o l l o w i n g  : P.P.N.W.W.A. 
Para  Quad Cen t re  
Shenton Park  

James L i t t l e ,  M.D. 6 Se lby  S t r e e t  
sk in  R e h a b i l i t a t i o n  P e r t h ,  Western A u s t r a l i a  ,, s i s k i n  PLace A $ *  

cha t t an0oga ,  TN 37034 P l e a s e  make t h e  fo l lowing  CHANGES: 
61 5-265-2200 (January 1 , 1990) 

SUPPORT GROUPS 
HEALTH PROFESSIONALS P o l i o  Echo 
D r .  ~ r e v a r d  Haynes, M.M. E l l e n  P i l c h e r  
s t .  Thomas H o s p i t a l  S l e e p  D i so rde r  P.O. Box 61024 

C l i n i c A  Phoenix,  AZ 85082 
S u i t e  31 1 , 4230 Harding P l a c e  Western: 602/877-1972 
~ ~ ~ h v i l l e ,  TN 37205 

---- 
Eas t e rn :  602/949-9649 

61 5-385-1 946 
- - 

Pos t -Po l io  SG Foundat ion,  Inc.  
D r .  E .  Michael  Gutman, M . D . ,  Sue Conner 

F.A.P.A, 437 Lockhaven Drive  
P s y c h i a t r i s t  Hot S p r i n g s ,  AR 71913 
2501 N .  Orange Avenue, S-411 501 /767-5314 
Orlando,  FL 32804 
407/896-1324 Simi Va l ley  Pos t -Po l i o  SG 

Melody D .  Hobson . 
SUPPORT GROUPS I 2005 ~ e n n y  S t r e e t  
A t l a n t a  Pos t -Po l i o  A s s o c i a t i o n  Simi Va l l ey  CA 93065 

805/581-469i  T h e r e s i a  Arnold 
I 

.- 
1506 Ba t e s  Cour t ,  N.E. 
A t l a n t a ,  GA 30319 Pa t  Rubeck 

C a p i t a l  Area Pos t -Po l i o  SG 
m n t r a l  J e r s e y  P o s t - P o l i o  SG 1119A Grove Road ! 

Jose ph  Ruhin Ha r r i sbu rg  -- PA 17111 
209 North  Rossmoor Dr ive  71 7/541-4310 I 

I 
Jamesburg,  NJ 08831 
609/655-9036 C e n t r a l  V i r g i n i a  Pos t -Po l i o  SG 1 

116 North Boulevard 
Lowcounty Pos t -Po l i o  SG Richmond, VA 23220 
S h i r l e y  M. Youmans 804/355-7166 - 
2630 O t r a n t o ,  Apt. E l 0  
North C h a r l e s ,  SC 29418 P o l i o  Su rv ivo r s  -SG 
803/797-3491 S a l l y  McMillin 

201 Richmond Heigh t s  Road 
P i t t s b u r g h  Area B r i s t o l ,  TN 37620 
C a r r i e  Kaufmann 61 5/764-9734-- 
5700 B u n k e r h i l l  S t r e e t  

1 P i t t s b u r g h ,  PA 15206-1 166 Gunnel Skoglund 
I 
I 41 2/661-5997 Riksforbundet  f o r  TraEik 

och Pol ioskadade 
Lewis & Thurs ton Co. P o l i o  SG Box 3027 
J e n n i e  Beth  Mac Canne l l  
1 1 1 7 M e l l e n S t r e e t  / C e n t r a l i a ,  WA 98531 

I 206/736-7339 

A.P.P.S.G. 
0 .  Box 1123 
nbury ,  Western A u s t r a l i a  6230 
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-- 
171 03 Solna  
Sweden 

CLINICS 
D r .  Trevor  P a r i s  -.---' M . D .  
Tennessee C h r i s t i a n  Medical Center  
500 H o s p i t a l  Dr ive  
  ad is on, TN 371 15 
615-865-0300 e x t  4577 -- - 
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June 8-1 0 ,  1 990. Support Group Leaders ' Workshop. Sheraton 
St. Louis Hotel, St. Louis, MO. Contact: Joan Headleg, 
International Polio Network, 4502 Maryland Avenue, St. 

e 
Louis, MO 6301 8. 31 41361 -0475. 

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