
1 pos t -pol io  syndrome, and we were 
1 unable t o  confirm the  f ind ings  of 
14 

I t he  previous study. 

~ a s t l y ,  we might ask the  ques t ion ,  
"What can the study of p o l i o v i r u s  
i n f e c t i o n s  teach u s  i n  a  very broad 
sense  about post-pol io  syndrome?" 
One of my i n t e r e s t s  i s  t o  l e a r n  
about f a c t o r s  key t o  the  s u r v i v a l  
and death of the motor neuron it- 
s e l f .  Remember the  po l iov i rus  is  
very s e l e c t i v e .  The v i r u s  only 
inEects  and k i l l s  motor nerve 
c e l l s .  We should remember t h a t  the  

rn l i v i n g  vaccine t h a t  i s  p resen t ly  
given t o  prevent p o l i o  is a l s o  a  
l i v e  po l iov i rus .  I t  r e p l i c a t e s  i n  
t h e  human body, b u t  i t  does not  
para lyze .  

Other i n v e s t i g a t o r s  have cloned and 
sequenced the  p a r e n t a l  p a r a l y t i c  
s t r a i n  and the  Sabin vaccine s t r a i n  
o f  p o l i o v i r u s  a s  wel l  :as p a r a l y t i c  
r e v e r t a n t  mutants t h a t  r a r e l y  a r i s e  
a f t e r  vaccinat ion and may cause po- 
l i o m y e l i t i s .  We now know t h a t  t h e  
vaccine s t r a i n  t h a t  Sabin developed 
has mutations t h a t  occurred during 
passage of the p a r e n t a l  p a r a l y t i c  
s t r a i n .  I n v e s t i g a t o r s  can now 
"mix" the  Sabin vaccine s t r a i n  w i t h  
t he  p a r e n t a l  s t r a i n  and make recom- 
b inan t s  of the  genes. Each of 
these  recombinant genes can be made 
i n t o  a  v i r u s  which can be t e s t e d  t o  
determine how p a r a l y t i c  i t  is .  A s  
a  r e s u l t  of these experiments,  we 
now know exact ly  what the key muta- 
t i o n  i s  t h a t  makes the  p a r a l y t i c  
p a r e n t a l  s t r a i n  a non-virulent vac- 
c i n e  s t r a i n .  In  o t h e r  words, t he  
p a r t  of the  genes of t h i s  v i r u s ,  a s  
wel l  a s  v i ruses  r e l a t e d  t o  po- 
l i o v i r u s ,  t h a t  causes  p a r a l y s i s  o r  
dea th  of motor neurons has been 
i d e n t i f i e d .  T h i s  knowledge is  i m -  
p o r t a n t  i n  our understanding of 
which genes and gene products k i l l  
motor nerve c e l l s  and the  mecha- 
nisms involved. I n  a d d i t i o n ,  these  
s t u d i e s  w i l l  be important i n  making 
t h e  " p e r f e c t "  p o l i o v i r u s  vaccine.  
We have very good vaccines ,  b u t  a s  
a r e s u l t  of t h i s  k i n d  of work, we 
w i l l  be ab le  t o  make changes in  the  
genes so t h a t  the  vaccine w i l l  
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'lnever" generate  a  r eve r t an t  t h a t  
can cause po l iomye l i t i s .  

* T h i s  a r t i c l e  is  a  revised version 
of the t ranscr ibed  and edi ted re- 
marks published i n  Po l io  Network 
Mews (Vol. 5 ,  No, 4 )  . 

FOR YOU TO COnSlDER 
A HYDROTHERAPY PROGRAM FOR PATIENTS 

WITH POST-POLIO SYNDROME 
By Lynette Jenkins ,  M.C.S.P. ,  
M . C . P . A . ,  O . N . C . ,  Toronto Rehabili- 
t a t i o n  Centre ,  Toronto, Ontario,  
Canada 

Post-polio surv ivors  re fer red  t o  
the  Toronto Rehab i l i t a t ion  Centre 
from Dr. William Franks and other 
physicians i n  Toronto a r e  assessed 
by the  Cent re ' s  own physician,  an 
occupational t h e r a p i s t ,  a  s o c i a l  
worker, and a  phys io therapis t .  

THE POOL 
The pool is  approximately 3 0 '  by 
18', with a  "stepped" f loo r  pravid- 
ing four d e p t h s , ' 2 ' 6 " ,  2 '11",  3 ' 5 " ,  
4 ' 5 " .  Access is  e i t h e r  by shallow 
s t eps  or  by a  mechanical h o i s t .  
The temperature of the  water is 
kept a tpapproximately 96  degrees 
Fahrenheit .  The pool is  equipped 
w i t h  " f u r n i t u r e , "  cons i s t ing  of 
aluminum c h a i r s  and p a r a l l e l  bars. 

T h e  -- Hydrotherapy Program 
Pol io-affected muscles a r e  weak and 
in  some cases  paralyzed. T h i s  can 
l ead  t o  a  t i gh ten ing  or even a  
cont rac ture  of t h e  af fected t i s sue .  
Slow, g e n t l e  s t r e t c h e s ,  always 
within a  pain-free range,  help t o  
a l l e v i a t e  t h i s  t ens ion ,  reduce con- 
t r a c t u r e s ,  and r e l i e v e  cramping. 
While i t  may be impossible t o  
s t rengthen muscles a f fec ted  by po- 
l i o ,  i t  i s  poss ib le  t o  s t rengthen 
the unaffected muscle groups. Very 
o f t en  e x t r a  s t r a i n  is  exerted on 
them, and s o  s t rengthening  rout ines  
can help prevent damage because of 
the overload. 

(continued on next page) 
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I t  i s  easy  t o  work i n  the  s e c u r i t y  
and 'warmth of the  water ,  and i t  may 
be poss ib le  t o  overwork. Survivors  
a re  cons tant ly  reminded t o  work 
within t h e i r  own exe rc i se  to l e rance  
l e v e l  and t o  take frequent  r e s t  pe- 
r i o d s  t o  ensure t h a t  muscles do not 
ge t  ove r t i r ed .  Exercis ing the  in- 
d i v i d u a l  p a r t  a t  the  expense of the  
whole body i s  cons tan t ly  guarded 
aga ins t .  

P o s t u r a l  co r rec t ions  a r e  t augh t ,  a s  
i n e f f i c i e n t  posture  can aggravate 
j o i n t  aches and pains .  Body me- 
chanics  and a c t i v i t i e s  of d a i l y  
Living a r e  a l s o  discussed because 
an increase  i n  body awareness l eads  
t o  a  decrease i n  body use. 

On land people w i t h  p o l i o  o f t e n  , 

cannot r a i s e  t h e i r  l e v e l  of physi-. 
c a l  a c t i v i t y  t o  bring about a  r i s e  
i n  t h e  hea r t  and r e s p i r a t o r y  r a t e .  
I t  i s  possible  t o  do t h i s  in  the  
water ,  so  quick r e p e t i t i v e ,  small- 
range movements a re  taught  t o  he lp  
improve cardio-pulmonary e f f i -  
c iency.  Pool se s s ions  l a s t  f o r  ap- 
proximately half  an hour,  with two- 
t h i r d s  of the time being given t o  
formal exercis ing and the  remainder 
t o  " f r e e "  time. 

I t  may be impossible for  the  person 
with pol io-affected h i p  f l e x o r  mus- 
c l e  t o  stand on one l e g  and bend 
the  o the r  knee up t o  the  c h e s t  on 
land. The muscle has t o  have a  
c e r t a i n  s t rength  t o  produce move- 
ment t o  r e s i s t  the downward p u l l  of 
g r a v i t y .  The e f f e c t s  of g r a v i t y  
a r e  eliminated when t h a t  person i s  
i n  a  pool. The buoyancy of the  wa- 
t e r  a c t s  a s  an upthrus t  t h a t  ac- 
t i v e l y  a s s i s t s  the  movement, making 
the  ac t ion  possible .  

--. 
GP 
flexors 

LAND I P O O L  

Pol io  Network News 

When the  bent  leg  i s  brought down 
next t o  t h e  s tanding l e g ,  buoyancy 
may a l s o  be used a s  a  r e s i s t a n c e  
for  exe rc i s ing  (Figure 2 a ) .  The 
h ip  ex tensors  work a g a i n s t  the 
buoyancy of the  water making the 
exerc ise  more d i f f i c u l t  t o  perform. 

I Buoyancy, e i t h e r  a s  an a s s i s t a n c e  
or r e s i s t a n c e ,  determines the  
s t a r t i n g  p o s i t i o n .  Available mus- 
c l e  s t r e n g t h  a l s o  determines the 
s t a r t i n g  p o s i t i o n  for  every exer- 
c i s e .  Sometimes buoyancy is  j u s t  
too e f f i c i e n t  and webbing s t r a p s  
a re  used a s  s e a t  b e l t s  t o  s top  peo- 
p le  from f l o a t i n g  away when they 

I a re  doing s i t t i n g  exe rc i ses .  

Figure 2a & 2b 

Exercising under the  water is eas- 
i e r  than exe rc i s ing  out  of i t ,  b u t  
the water i t s e l f  can a l s o  a c t  a s  a  
r e s i s t ance .  A t  the  po in t  of change 
from water t o  a i r  or  a i r  t o  water 
(Figure 2b) , t he  sur f  ace tension of 
the water a c t s  a s  an e x t r a  r e s i s -  
tance t o  the  movement. The speed 
of the  e x e r c i s e s  may be increased 
or d e c r e k e d  depending on the 
ava i l ab le  muscle s t r e n g t h .  The 
f a s t e r  t h e  e x e r c i s e ,  t h e  harder i t  
becomes because the  mass of the wa- 
t e r  now a c t s  a s  a  r e s i s t a n c e .  When 
performing an exe rc i se  t h a t  i n -  
volves a  change of d i r e c t i o n ,  the  
turbulence of the  water created by 
the i n i t i a l  movement a c t s  a s  a re- 
s i s t a n c e  a t  t h e  changeover posi- 
t i on .  

rr.;sf2rue E&( flow . '  ".#j j \; -- 
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The v a r i o u s  d e p t h s  o f  w a t e r  a r e  
n e e d e d  n o t  o n l y  b e c a u s e  o f  t h e  v a r -  
i o u s  h e i g h t s  o f  p e o p l e ,  b u t  a l s o  

r e g i m e s .  F o r  t h o s e  a r e a s  w h e r e  
t h e r a p e u t i c  p o o l s  a r e  n o t  a v a i l -  
ab l e ,  t h e r a p i s t  and  i n s t i t u t i o n s  

t h e  d e e p e r  w a t e r  e x e r t s  g r e a t e r  hy- I m u s t  d e v i s e  and  a p p l y  o t h e r  f o r m s  
d r o s t a t i c  p r e s s u r e  o n  t h e  l i m b s .  
 his p r e s s u r e ,  combined  w i t h  t h e  
warmth  o f  t h e  w a t e r ,  a i d s  t h e  re- 
t u r n  o f  v e n o u s  b l o o d  t o  t h e  h e a r t  
a n d  h e l p s  p r e v e n t  edema i n  t h e  ex-  I 
t r e m i t i e s .  

THE PHYSICAL EFFECTS OF 
HYDROTHERAPY 

The s t r e t c h i n g  r o u t i n e s  h e l p  t o  i n -  
c r e a s e  f l e x i b i l i t y ,  p r e v e n t  con- 
t r a c t u r e s ,  and  r e l i e v e  c r a m p i n g  i n  
a l l  m u s c l e s .  S t r e n g t h e n i n g  e x e r -  
c i ses  i m p r o v e  m u s c l e  t o n e ,  
s t r e n g t h ,  a n d  e n d u r a n c e .  The d u r a -  
t i o n  a n d  p a c e  o f  t h e  p rogram h e l p s  
r a i s e  t h e  c a r d i o - r e s p i r a t o r y  e f f i -  
c i e n c y .  An i n c r e a s e  i n  body aware -  
n e s s ,  j o i n t  c o n s e r v a t i o n ,  dnd p o s -  

o f  a s s i s t i v e  e x e r c i s e  p r o g r a m s  t o  
h e l p  c o n t r o l  t h e  p o t e n t i a l l y  p r o -  
g r e s s i v e  p r o b l e m s  o f  p o s t - p o l i o .  

THE POST-POLIO PENGUINS 
By D o r o t h y  Gowen, S c a r b o r o u g h ,  
O n t a r i o ,  Canada  

T h e  P o s t - P o l i o  P e n g u i n s  i s  a  s e l f -  
h e l p  g r o u p  which e v o l v e d  f r o m  a 
h a n d f u l  o f  p e o p l e  m e e t i n g  twice a  
week f o r  w a t e r  t h e r a p y  a t  t h e  
T o r o n t o  R e h a b i l i t a t i o n  C e n t r e .  W e  
were g i v e n  a n  h o u r  e a c h  week f o l -  
l o w i n g  o u r  p o o l  time t o  a s s e m b l e ,  
t o g e t h e r  w i t h  o u r  p h y s i o t h e r a p i s t ,  
t o  d i s c u s s  m u t u a l  e x p e r i e n c e s ,  

t u r a l  c o n t r o l  e n c o u r a g e s  a  g r e a t e r  I p r o b l e m s ,  and  p o s s i b l e  s o l u t i o n s  
l e v e l  o f  r e s p o n s i b i l i t y  on t h e  I f o r  them.  D u r i n g  t h e s e  s e s s i o n s  w e  
s w i m m e r ' s  p a r t .  

THE PSYCHOLOGICAL EFFECTS OF 
HYDROTHERAPY 

The warmth and  b u o y a n c y  o f  t h e  wa- 
t e r  p r o m o t e s  a  g e n e r a l  r e a s s u r i n g  
e n v i r o n m e n t .  T h e r e  i s  a  f r eedom - 

f r o m  r e s t r i c t i v e  b r a c e s ,  c a n e s ,  
c r u t c h e s ,  a n d  w h e e l c h a i r s .  

LONG-TERM MANAGEMENT 
F o l l o w - u p  e x e r c i s e s  t o  be  d o n e  i n  a 
b a t h t u b  a r e  t a u g h t ,  b u t  t h e  l a c k  of 
s p a c e  is r a t h e r  l i m i t i n g .  A s  we 
r e c e i v e d  more a n d  more  r e f e r r a l s  
Erom West P a r k ,  t h e  o r i g i n a l  g r o u p  
o f  p a t i e n t s  h a d  t o  make way f o r  t h e  

would  o f t e n  d i s c o v e r  t h a t  o n e  or  
more members o f  o u r  g r o u p  had c o p e d  
w i t h  a  s i m i l a r  s i t u a t i o n  t o  t h e  o n e  
b e i n g  d i s c u s s e d .  Many times t h e s e  
p r o b l e m s  were r e s o l v e d .  When t h e y  
were n o t ,  t h e  p e r s o n  f a c i n g  them 
h a d  t h e  p o s i t i v e  s u p p o r t  and  c a r i n g  
o f  a  c o n c e r n e d  g r o u p .  W e  a l s o  
g a i n e d  a more h e a l t h y  a p p r o a c h  t o  
a d m i t t i n g  t h a t  we had w e a k n e s s e s .  
Some o f  u s  had b e e n  l o a t h  t o  s h a r e  
o u r  p r o b l e m s  w i t h  f a m i l y  members ,  
t h i n k i n g  i t  u n f a i r  t o  b u r d e n  t h e  
f a m i l y ;  b u t  t h r o u g h  t h i s  g r o u p  w e  
l e a r n e d  t o  s h a r e  t h e  knowledge  w e  
h a d  g a i n e d .  

newcomers .  The g r a d u a t e s  fo rmed  I T h e  g r o u p  h a s  g i v e n  many o f  u s  t h e  
t h e  P o s t - P o l i o  P e n g u i n s ,  w i t h  t h e  
m o t t o  " w o b b l i n g  o n  l a n d .  . . w a l t z i n g  
i n  t h e  w a t e r , "  and  s i n c e  d i s c h a r g e  
f r o m  t h e  C e n t r e  h a v e  c o n t i n u e d  t o  
m e e t  a s  a  g r o u p ,  u s i n g  community 
p o o l s  f o r  t h e i r  e x e r c i s e  s e s s i o n s .  

H y d r o t h e r a p y  i s ,  o f  c o u r s e ,  p l e a -  
s u r a b l e  f o r  t h e  p a t i e n t .  W e  c a n  
a l l  a t t e s t  t o  t h a t .  However, 1 
s h o u l d  s t r e s s  t h a t  I am s p e a k i n g  
Erom my own e x p e r i e n c e .  T h e r e  are  
d o u b t l e s s  o t h e r  c e n t e r s  which c a n  
c l a i m  e q u a l l y  good  r e s u l t s  f r o m  
s p e c i a l l y  d e s i g n e d  d r y - l a n d  

d e t e r m i n a t i o n  and  t h e  c o u r a g e  t o  
s a y  t o  o t h e r s ' t h a t  we a r e  n o  l o n g e r  
a b l e  t o  d o  c e r t a i n  t h i n g s .  W e  n o  
l o n g e r  p l a c e  o u r s e l v e s  i n  t h e  harm- 
f u l  p o s i t i o n  o f  h a v i n g  t o ' s a y  "Yes" 
t o  e v e r y  r e q u e s t .  I n  f a c t ,  i f  o u r  
g r o u p  h e a r s  o f  a  member a t t e m p t i n g  
t o  d o  s o m e t h i n g  r a s h  or t o o  t i r i n g ,  
w e  d o  n o t  h e s i t a t e  t o  b u t t  i n  a n d  
a d v i s e  t h a t  p e r s o n  a g a i n s t  i t .  

t?e a r e  l e a r n i n g  t o  t a k e  c h a r g e  o f  
o u r  own l i v e s .  W e  make d e c i s i o n s  
t h a t  a r e  good f o r  u s .  W e  h a v e  
g a i n e d  enough  c o n f i d e n c e  i n  o u r  

1 (continued on next page) 
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worth t o  recognize t h a t  i t  is not 
s e l f i s h  t o  do t h i s .  

When we had t o  leave  Rehab' t o  allow 
room for  o the r  post-pol io  c l i e n t s  
t o  use t h e  pool ,  we f e l t  the ,need  
to funct ion  a s  a  group, so we orga- 
nized our se lves  i n t o  the  Post-Polio 
Penguins. Our express  goals  a r e  t o  
support each o the r  and t o  f ind 
s u i t a b l e  therapy pools  t o  continue 
our b e n e f i c i a l  e x e r c i s e  and recre- 
a t ion  program a s  a  group. post-'po- 
l i o  people do not nedessar i ly  feel 
the b e n e f i t  of hot water therapy, 
nor a r e  they i n t e r e s t e d  i n  l oca t ing  
s u i t a b l e  pools .  The .Penguins be- 
long t o  t h e  l a r g e r  group of 
~ o r o n t o / ~ e e l  post-Pol io  Chapter un- 
der the March of Dimes, and we ap- 
plaud and support  ' i t s  e£  f o r t s ;  nev- 
e r t h e l e s s ,  we f e e l  the  need t o  reA 
t a i n  a  s e p a r a t e  i d e n t i t y .  We a r e  a  
much smaller  group and have the  op- 
por tuni ty  t o  become c lose r  t o  one 
another,  T h i s  r e s u l t s  i n  c lose r  
communication, b e t t e r  knowledge of 
each o t h e r ,  and a  very car ing 
colony of Penguins. 

We have made an observat ion we 
should l i k e  t o  pass  on t o  others-- 
the happies t  Penguins a re  the ones 
who a r e  ready t o  accept  change and 
adopt a  new l i f e - s t y l e .  We a re  a l l  
t ry ing  t o  l e a r n  t o  "go w i t h  the  ' 

' f l o e . ' "  

FOR YOU 20 CONSIOER 
Sandra Hughes G r i n n e l l ,  B.A.- ,  grad- 
uated from the  Univers i ty  of Cal i -  
f o r n i a ,  Santa Barbara,  w i t h  a  major 
i n  Sociology and a  minor i n  psy- 
chology w i t h  emphasis on behavior 
modification.  She and her husband, 
an environmental s p e c i a l i s t ,  have 
l ived i n  Southern Ca l i fo rn ia  for  
the p a s t  15 years .  The following 
a r t i c l e  i s  a v a i l a b l e  in  i t s  en- 
t i r e t y  from IPN fo r  $ 2 . 5 0  
(photocopying and pos tage ) .  The 
f i r s t  p a r t  was p r i n t e d  i n  the F a l l  
Pol io  Network News (Vol. 5 ,  No. 4 ) .  

A Post-Polio "Normal'sw 
~ e c o n c i l i a t i o n  with t h e  Ghost of 

Po l io  Past  - P a r t  I1 

BY Sandra Hughes Gr inne l l ,  Indepen- 
den t  Medical Researcher, Pasadena, 
C A 

I had muscle s t rength  t e s t s  done i n  
a r e a s  never evaluated s i n c e  the  on- 
s e t  of p o l i o  i n  1953. There was a  
l a r g e  v a r i a t i o n  i n  muscle s t r eng th  
i n  t h e  t r apez ius  muscles ( loca ted  
in  the  upper back) a s  follows: 
upper t r apez ius  muscles l e f t  and 
r i g h t ,  good; middle t r apez ius  l e f t  
and r i g h t ,  f a i r  p lus ;  and lower 
t r a p e z i u s  l e f t  and r i g h t ,  poor. I 
asked t h e  t h e r a p i s t  i f  t h a t  ma3or 
drop from good t o  poor could 
account f o r  the incapac i t a t ing  
a t t a c k s  of pain and f a t i g u e  I had 
experienced for  many yea r s  i n  t h a t  
a rea  and represent  a  r e s i d u a l  l o s s  
of muscle s t rength  d i r e c t l y  r e l a t e d  
t o  "o ld  po l io . "  He answered w i t h  
an emphatic "Yes, abso lu te ly"  t o  
both ques t ions .  I t  was the  f i r s t  
"yes" I had heard from t h e  medical 
p ro fess ion  w i t h  regard t o  ques t ions  
making a  connection t o  my p o l i o  
experience s ince  a  doctor  sa id  t o  
my p a r e n t s  i n  1953, "Yes, your 
daughter has pol io ."  Now, i n  1984, 
the  "yes"  was a c t u a l l y  comforting 
t o  hea r ,  because i t  put some logi -  
c a l  perspec t ive  on my p resen t  s i t u -  
a t i o n .  

Also, 1 learned during the  trapez- 
i u s  muscle t e s t s  t h a t  I was not 
l i f t i n g  myself up from a  ly ing  po- 
s i t i o n  w i t h  any s i g n i f i c a n t  upper 
body as s i s t ance .  I was going 
through the  motions w i t h  t he  arms 
and hands and i t  appeared a s  though 
I was l i f t i n g  myself up, b u t  I 
learned  t h a t  i n  r e a l i t y  I was sub-  
s t i t u t i n g  muscles and lurching  i n t o  
a s i t t i n g  pos i t ion  using my low 
back and abdominal muscles. In  
h i n d s i g h t ,  I r e a l i z e  t h a t  s ince  I 
had graduated from co l l ege  I had 
gained 25 pounds, and my abdominal 
muscles were not a s  s t rong as  they 
used t o  be. I t  is  t r u e  t h a t  w i t h  
t he  except ion of shortened ham- 
s t r i n g s ,  my lower e x t r e m i t i e s  were 

Po l io  Network News 18 Winter 1 9 9 0  - Vole 6 ,  No. 1 


