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Physiotherapy in the Treatment 
of Infantile Paralysis

Extracts from a paper read by M iss E . E e?, a member of the staff of the National Foundation for 
Infantile Paralysis, Denmark, to students of the School o f Physiotherapy, University of Witwatersrand,

Johannesburg, in October, 1948.

IN T R O D U C T IO N
B e fo re  I  s ta r t  to tell you  liow the post-treatm ent 

of poliomyelit is  patients  is carr ied  out in m y  country
—  D e n m a rk  —  I  would like to exp lain  br ie f ly  how 
we happen to be in the position w e  are  to-day,  am ong 
the few  countries  which have a N atio na l  Foundation  
for  In fa nt i le  P a ra ly s i s .  I  would also like to tell you 
about the Inst itu te  fo r  R e se a rc h  and T h e ra p y ,  which 
belongs to the Foundation . B y  so doing, m y  e x p la n a 
tion o f  the t reatm ents  which are  given  th ere  will 
have a better  background.

So m e ye a rs  ago, D an ish  suf ferers  with poliomyelit is  
realised that, in A m erica ,  hope and encouragem ent 
w a s  o ffered  to their  fe l low  sufferers .  In that country, 
physical t ra in in g  w a s  carr ied  out fo r  m an y  y e a rs  in 
the belief that affected muscles could o ften  recover  —  
if  not  com plete ly  —  then to an appreciable  extent. 
T h e  D a n e s  them selves  form ed a small  association 
w hich g ra d u a l ly  expand ed until in M a y ,  1945, a 
National  F o u nd atio n  fo r  In fa nt i le  P a ra ly s i s  was 
formed under  the patronage  o f  Q ueen Ingrid .  T h e  
National  C om m ittee  included m a n y  of  the leading 
doctors in Orthopaedics,  P h y s ic a l  M ed ic in e  and R e 
search. T h e  G ove rn m e n t  accorded the' m ovem ent its 
support and trem endous enthusiasm  w a s  shown by  th e  
public. A s  a result o f  the generous  financia l support 
received, the F o u nd atio n  w a s  enabled to send Dr. 
C lem m eson, wh o  is in c h a rg e  o f  the M a s s a g e  Dept,  
o f  the M unic ipa l  H ospita l,  C o pen h ag en  and two 
O rthopaedic  surgeo ns  to A m e r ic a  to undergo  a study 
course. T h e s e  w e re  la ter  fo l low ed b y  the ph ys io 
therapist  in charge.

T h e  Fo u nd atio n  established its h ead qu arters  in a 
la rge  house in C o pen h ag en  wh ich  w as  opened in 
October, 1945, as  the Inst itu te  fo r  R e se a rc h  and 
T h e ra p y .  O riginally ,  four  girls,  inc luding m y sel f ,  were  
tran sferred  fro m  the M unicipa l  Hospita l.  On his 
return from  A m erica ,  D r.  C le m m eson  w a s  placed in 
ch arg e  o f the Inst itu te  and at once s tarted  a course 
o f  instruction. T o -d a y ,  the M a s s a g e  Dept, has a staff  
o f  th ree doctors  and m ore  than tw e n ty  ph y s io 
therapists.

In  the beginning, treatm ent w a s  based on A m erican  
methods, in form at ion  digested fro m  the new est  books 
on poliomyelit is  and from  our previous know ledge  
o f  the disease. A s  th ings developed, our methods 
g radu a l ly  improved, and w e  received inspiration and 
new ideas fro m  v is it ing  doctors and physiotherapists  
from  other countries. E ve n tu a l ly ,  the clinic developed 
more o f  an international than a D a n ish  nature ..  E a r l y  
in 1946 patients  w e re  received fro m  N o rw a y ,  Sw eden 
and Fin land. L a t e r  th ey  arr ived  fro m  countries  even 
further  afield.

F o u nd atio n  doctors and physio therap ists  who 
lectured to D an ish  and fo re ign  students w e re  invited 
to lecture in F ra n ce ,  H olland, S w e d e n  and Finland. 
In 1948 th ree E n g l ish  ph ys io therap ists  v is ited  the 
clinic for three m onths in exch an ge  for  three  F o u n d a 
tion physiotherapists .  S i s te r  K e n n y  lectured to us and 
presented an instructional film on her m ethods o f  
treatment.

T R E A T M E N T
I th ink it is now time to tell you  about the details  

of our w ork .  T h e r e  are  m a n y  different opinions on 
how to treat poliomyelit is .  F r o m  our accumulated 
know ledge  w e  realised that the t reatm en t w a s  b as ic 
a l ly  the sam e in m ost countries  a lthough the details 
varied. O ur treatm ent w a s  th ere fore  based on e x e r 
cises,  m assage ,  e lec tro th erap y  and hydrotherapy .  
W h e th e r  we combined th ese  treatm en ts  or con cen
trated on one or two types  depended on the nature  
and length o f time fo r  which the patient had been 
affected. Som e patients  receive  t reatm en t soon a f te r  
the onset whilst  o thers  attend for  the first time ten 
to tw en ty  ye a rs  a f te r  th e y  have contracted the 
disease. T h a t  w e  treat such long standing  cases  m ay  
seem  surp r is ing  but w e  believe that muscle s trength  
can in m a n y  cases be regained  and developed m an y  
y e a rs  a f te r  the onset o f  the disease. E v e n  if  this is 
not accomplished, it is fe lt  that som eth ing  can a lw ay s  
be done to m ak e  li fe  eas ier  for  the chronic  case. A n d  
now  to the actual treatm ent,  so w e  will s tart  with  
exercises.

Exercises.— F irst ly ,  w e  m a k e  it a genera l  rule not^ 
to w a ste  time b y  g iv ing  exerc ises  which are  e ither  too 
e a sy  or too difficult. E x e rc i s e s  a re  g iven  to im prove  
co-ordination and to help patients  overcom e diffi
culties in their w o r k  or  da ily  life. T h e  main group 
is given to develop strength  in the affected muscles, 
so w e  will talk  about them first.

Exercises for M uscle Strength.— W h e n  all the 
m uscles  in a certain  group are a f fec ted  to the same 
degree,  it is a fa ir ly  s im ple  m atter  to find specific 
exerc ises  directed to im proving  muscle strength. A s  
an example,  let us consider  a case  in which the left 
hip extenso rs  a re  af fected.

I f  these  muscles can com plete  a full  range  o f  m o v e 
m ent against  resistance,  the patient should be placed 
in the prone posit ion with the legs s traight.  F u ll  active  
extension  o f  the hip should be per form ed  against  
resistance applied above and behind the knee. T h e  
pelvis should be stabilised to ensure  that he does 
not hollow his back. I f  the m uscles  are  too w e a k  to 
per fo rm  this ac t io n ,  a ga in st  resistance,  the same 
exerc ise  is g iven  as a f r e e  m ovem ent.  I f  the muscles
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so w e a k  th at th ey  cannot o vercom e g rav ity ,  
3ue patient should be placed on his norm al side. Hip 
^ te n s io n  can n o w  take  place w ith  g r a v i t y  eliminated.

j^et us now deal with the case  w h ose  hip extensors  
e af fected ' n d ifferent degrees.  F o r  exam ple ,  let us 

!*qsunie that g luteus m ax im us  is a f fected whilst  the 
f  mstring m uscles  are  normal. In  this case, hip e x 
t e n s io n  is g iven  with  the knee  f lexed thus decreas ing  
tlie action o f  the ham strings.  T h e  condition o f  the 
nuscle would determ ine  w h eth er  resistance  should be 
u sed  or g r a v i ty  eliminated. T h is  exerc ise  is called an 
's o la t e d  gluteus m ax im us  exerc ise  and br ings  us t o  
pIie of our g re a te s t  problems, i.e., that o f  dev is ing  and 
iriving isolated m uscle  .exercises.

I s o l a t e d  M uscle Exercises.— T h e  ch ie f  purpose 
served by  these exerc ises  is to decrease  the action 
0[ n o r m a l s y n e rg is ts  in an e ffort  to get the affected 
m u s c le  to w ork . H o w  to accomplish this w h en  the 
s y n e r g is t s  are  s tro n g e r  —  or n o t  affected  at all — 
has been explained in the previous exam ple .  In  that 
case, gluteus m ax im us  w a s  isolated b y  f lex ing  the 
knee. H a d  the exerc ise  been given  with  the knee

- e x te n d e d ,  the norm al h am str ing  m uscles  would have 
p e r f o r m e d  all, or  at least most o f  the m uscle  w o rk  
in v o lv e d  in e xtend in g  the hip and g luteus m ax im us 
w o u ld  have been given  little if  an y  exerc ise .  It  wil.l 
he seen th ere fore  that isolated muscle exerc ises  are 
o f  the greatest  im portance  and i f  possible  should 
always be included in the schem e o f  treatment.

[Miss E e g  then dem onstrated the m ethods used 
to isolate var io us  muscles and went on to state  that 
the isolation o f  muscles  p robab ly  required more 
specialised k n ow ledge  and skill on the part o f  the 
operator than a n y  o ther  single fa ctor  in the ph y s io 
therapeutic treatm ent o f  the disease.]  •

Conducted Exercises.— I will  now  deal w ith  another 
group of exerc ises  —  the Conducted exerc ises .  T h ese  
are used only  to develop v e r y  w e a k  m uscles  or  those 
in which a contract ion  can neither  be seen nor felt. 
As an example le t -u s  ta ke  a case  w h e re  there is no 
contrac.tability in the ham strings.  T h e  main point 
is to teach the patient to feel these  m uscles  as th ey  
are passively m o ved  r ight from  the start  o f  treatment. 
To assist him to do this, he should be show n a d ia
gram of the knee flexors, and the’ m echan ism  through 
which they f lex  the knee  under norm al conditions 
should be exp la ined to him fo r  the first  fe w  seances. 
The patient should then be placed in the prone posi
tion whilst the operator  bends the knee  up and uown 
in a slow and rhythm ical  manner,  the speed being 
dictated b y  the patient. H e  is instructed to c on ce n 
trate on the b ending  movem ent,  to picture in his 
mind the m echan ism  and to t ry  and  ac tu a l ly  “ fee l” 
the movement. F o r  the first fe w  seances, conducted 
exercises can only  be given  for  a v e r y  short time as 
the patient tires,  v e r y  easily . L a te r ,  th e y  can be 
carried on fo r  in crea s in g ly  longer periods —  s a y  
three to five m inutes —  a f te r  which m a ssa g e  is g iven 
and the exerc ises  m a y  be continued. In  m a n y  cases,  
this type o f  exerc ise  is used in com bination with 
electrical stimulation. T h r e e  stimuli are  g iven  whilst 
the operator counts  1 - 2 - 3 ;  the patient then attem pts 
the movement' whilst  the op erator  continues to bend 
‘ he knee to the sam e rh yth m  o f  4-5-6.

Exercises for Co-ordination.— A  g re a t  v a r ie ty  o f  
is type o f  exerc ise  is g iven  to help the patients  in 

()le ir . daily life, e.g., to a sce nd-steps ,  to use crutches 
(|r .sticks and to get  up from  a wh eel-chair ,  etc. F o r  

[atter action a wh ole  ser ies  o f  exerc ises  is 
suable, the c h ie f  purpose o f  which is  to s trengthen

the shoulder and arm  muscles p a rt icu lar ly  tr iceps. 
In addition to these,  all patients, w h a te v e r  their  
degree  o f  disablement, rece ive  a g en era l  t ra in ing  
fo r  their  norm al muscles.

A  la rge  number o f correct ive  w a lk in g  exerc ises  are 
taught,  especia lly  to those long standing  cases who 
have now  recovered, but th rough  force  o f  habit, 
continue to w a lk  in an u nga in ly  fashion.

E L E C T R IC A L  T R E A T M E N T
E lectr ica l  treatm ent is used ex te n s ive ly  in D e n 

m ark  in the treatm ent o f  poliomyelit is .  T h e  apparatus  
used is know n as a M y o te n so r  and w a s  designed by  
Dr. C lem m eson in col laboration  with two D an ish  
engineers.  T h is  ap paratu s  has certa in  technical a d v a n 
tages  o ver  both ga lvan ic  and fa rad ic  apparatuses.

[ M is s  E e g  then g a v e  a fe w  com parative  details  in 
support o f  this contention.]

In man}- cases  wh ich  had prev iously  shown no 
response  to ga lvan ic  stimulation, a s tron g  and pain less 
contraction w a s  produced with the M y o te n so r .  T h is  is 
o f  g re a t  value in the treatm ent o f  children. In cases  
with o n ly  slight paresis,  a la rge  num ber o f  the m otor  
units  possess  an unim paired innervat ion  and require 
110 electrical stimulation except  possib ly  fo r  the c i r 
cu la to ry  effect produced.

In  severe  cases, electrical s timulation offers  the 
ad va n ta g e  that it perm its  the isolated tra in ing  o f  
af fected muscles during the period w hen their  ac t ive '  
innervat ion is still s luggish. W h e n  such stimulation 
is g iven  regularly ,  the patient will  —  to som e extent  —  
retain the sensat ion o f  contraction and it is easier  
fo r  him to “ find the inn ervat ion”  w h en  muscle pow er  
returns.  A  certain  am ount o f  tra ining  o f  part ia l ly  
paretic  or w e a k  m uscles  is e ffected in children and  in 
patients  wh o  are  not sufficiently energet ic  or  lack 
co-ordination.

H Y D R O T H E R A P Y
In using  hy droth erapy ,  the w a te r  should be s lightly  

below body tem perature  thus avoid ing  exhaust ive  
sym ptom s. H y d ro th e ra p y  is used for  two p u r p o se s :—

( 1)  T o  develop muscle s trength  b y  ex e rc is in g  —  in 
the H ub b a rd  tank.

(2) T o  increase  the circulation b e fo re  treatm ent —  
with the aid o f  hot sh ow ers  and local baths.

C a re  is taken not to w a ste  time or occu py  the baths 
un n ecessar i ly  b y  e xerc is ing  muscles  which are  s tron g  
enough to w o r k  w ithout the support o f water .  
Se r io u s ly  affected m uscles  are  in var iab ly  tested for  
v o lu n ta ry  response  in the tank as  th ey  o ften  reveal 
a response  in w a te r  which has not p rev io u sly  been 
apparent .  M a s sa g e  is g iven  o n ly  to the w e a k e st  
muscles  fo r  its s t im ulat ing e ffect  and to im prove the 
circulation. O nly  a  gentle  petr issa ge  is used, care  
b e ing  taken  not to stretch  or injure the w e a k  tissues.

M A N IP U L A T IO N
T h is  form ’ o f  t reatm en t w a s  included in our schem e 

in 1947. B enef ic ia l  results  w e re  obtained in the m an i
pulation o f  ankle  and foot jo ints .  T h e se  w e re  the only  
jo ints  in wh ich  m anipulation w a s  attempted.

S P A S M  A N D  C O N T R A C T U R E S
t

In  D e n m a rk ,  spasm  is seldom as ap parent  as  it is 
in this cou n try  or in A m e ric a .  W h e n  a patient is 
reported as  exh ib iting  this sym ptom , the hospital con
cerned, w h e re v e r  in D e n m a rk  it m a y  be, cal ls  fo r  a
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ph y s io th e rap is t  from  the Fou nd ation .  Sh e  has been 

trained in the K e n n y  m ethod o f  ap p ly in g  hot packs 

to patients  in the acute stage, and  her job  is to 

instruct the nurses in this method. A s  we have so 

little experience  w ith  this type o f  case , I  am  unable to 

g ive  you a n y  fu r th er  inform ation  on this subject.

W ith  contractures ,  however,  the posit ion is quite 

different. W it h  the exception  o f  the m ore  recent cases 

wh o  have had the ad va n ta g e  o f  correct  nu rs in g  and 

treatm ent,  n e a r ly  all the cases  w e  have  received have 

had at least  one 'contracture. T h e s e  cases  a re  given 
repeated con trac tu re  stretch ings  du r in g  the course 

o f  their  treatm ent,  regard less  o f  the strength  o f  the 

contracted muscles, because w e  h ave  learnt from 

experience  that a g re a te r  deg ree  o f  muscle s trength  

can be atta ined in w e a k  contracted  muscles  which 

have been stretched than would o th erw ise  be the case.

I  would like to finish this talk  b y  e x p re ss in g  the 

hope that a  foundation will  be fo rm ed in So u th  A fr ica ,  

not for  resea rch  only , but for  treatm ent.  In D en m ark ,

all case s  receive  free  the specia lised treatm en t which 

their  condition merits.  N e w  cases  are  taken  in hand 

im m ed iate ly  and contact is m aintained with  chronic  

cases.  L o c a l  doctors and ph ys io th e rap is ts  ass is t  b y  

sending  these la tter  twice y e a r l y  to the Institute  for 

consultation. In  case  o f  indigence, the benefit  society

—  to which it is com pu lsory  for  all D a n e s  to belong

—  co-operates  with the Fo u nd atio n  to pa y  expenses. 

T h e  Fou nd ation  has established three specia lly

trained doctors  in w id e ly  separate  centres .  T h e s e  act 

as  ad v isers  in all m atters  perta in ing  to poliomyelit is .  

A t  regu lar  intervals ,  courses  o f  instruction are  held 

for  doctors, nurses  and physiotherapists .

One final point which I  would like to m ak e  concerns 

our Institute  for  R e se a rc h  and T h e r a p y .  A s  w e  deal 

w ith  one condition only, a v a s t  am ount o f  research  is 

done on the pa th o logy  and treatm ent of poliomyelitis.| 

T h e  th erap y  s ta f f  acqu ires  a confidence in their  k n o w 

ledge and treatm en t o f this condition which is re 

flected in the excellent results  which are  obtained.

M P

j

T h is  is the n e w  model for  u ltra
violet  ra y  th erap y  (genera l  body 
irrad iat ion).  I t  incorporates  so 
m a n y  points o f  technical and 
m echanical excellence th at it almost 
calls  to be depicted in the t ra n s 
at lantic  o r  St .  Seb a st ia n  m an ner  —  
w ith  arro w s  directed to all  the vital 
spots. A s  a practitioner,  however,  
you  will  be m ore  interested in wh at 
you  could accomplish with the lamp 

. for  your  patients. W ith  this A lp ine  
Su n  you w ould be equipped to have 
“ the m ost v ita l iz ing  o f  all  m e a su re s ” 
adm inistered under y o u r  Sw n 
direction and supervision. Y o u  
w ould  be able to build res is t iv ity

and develop reactive  capacity,  
a ss is t ing  o ther  fo rm s  o f  treatment.  
A n d  you  w ould be a p p ly in g  this 
protean th e ra p y  in the most e f fe c 
tive and econom ical m an ner  possible,  
fo r  whilst the cost of this unit is 
moderate, no better  lamp can be 
bought at  a n y  price. J u s t  w r ite  for 
our leaflet  M i  59 (or post this 
coupon).

HAWOVMA L T D .
SLOUGH, ENGLAND

The Specialists in Actinotherapy 
Equipment

Represented throughout 
Southern Africa by

THE BRITISH GENERAL ELECTRIC CO., LTD.
“ M A G N ET  H O U S E ” C/o Loveday & Anderson Sts., JO H A N N E S B U R G
Branches : CAPE T O W N , D U R B A N , PORT ELIZA BE TH , SA LISBU RY, B U L A W A Y O
To : The British General Electric Co. Ltd., P.O . Box 2406, Johannesburg
Please send me Leaflet describing No. 159 “  THE ALPINE SUN LAMP ”
Name.................................................................................. ".......................................................
Address...........................................................................................................................M I59/6I
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