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MUSCLE SPASM IN POLIOMYELITIS
ITS TREATMENT AND SUGGESTED ETIOLOGY

A  P R E L IM IN A R Y  R E P O R T

J O S E P H  L A N N O N ,  F .R .C .S . ,  E n g . ,  D ep artm en t o f  

A n a tom y ,  U n iv e r s i ty  o f  the W it w a t e r s r a n d  and 

J O S E P H  L .  B R A U D O ,  M .B . ,  C h .B .,  Jo h a n n e sb u rg .

Spasm  in poliomyelit is  is still r e g ard ed  as  a  reflex 
tonic contraction, based on S h e rr in g to n ’s L a w  of 
Reciprocal Inn ervat io n 1 or the reversa l  o f  this law 
•is suggested b y  B o u m a n  and Sc h w a rtz .2

Our opinion r e g a rd in g  the relationship o f  S h e r r in g ­
ton’s L a w  to the et io logy  o f  spasm, is that it on ly  
applies when actual m ovem ent is ta k in g  place. A t  
rest there is no overaction  o f  the antagon ist  o f  a 
paralysed muscle.  F o r  instance, i f  the radial nerve 
lie divided there is no im m ediate  contraction  o f  the 
flexors o f the w r is t  and f ingers  resu lt ing  in de fo rm ity  
of the hand. W ris t -d ro p ,  w h en  it occurs , is due sole ly  
to the effect o f  g rav ity .  I f  the hand is placed m id w a y  
between pronation and supination, re st in g  on the ulnar  
border (to elim inate  g r a v i t y )  no d e fo rm ity  ensues. 
These facts suggest  that the spasm  and de fo rm ity  
occurring in poliomyelit is ,  in the ea r ly  s tages ,  whilst 
the patient is at rest, i s .n o t  due to the o veract ion  of. 
unopposed antagonists .

W e suggest an a l ternat ive  exp lanation  fo r  the 
mechanism of spasm. O ur  prem ise  is that it is due to 
sympathetic o verac t iv i ty  resu lt ing  in heightened muscle 
tone; i.e., the clinical phenom enon known as  spasm. 
Treatment directed tow ard s  d im inishing or  abolish ing 
the influence o f  the sym pathetic  nervous  sys tem  r e ­
sults in dram atic  d isappearance  o f  m uscle  spasm. 
Furthermore, o th er  concom itant fea tu res  o f  s y m ­
pathetic o veract iv ity  wh ich  m a y  occur with  spasm, 
nam ely  coldness, sw e a t in g  and pain, d isappear  pari  
passu with the abolition o f  spasm.

IN V E S T IG A T IO N  O F  S P A S M
On the above prem ise  w e  treated  25 case s  o f  polio­

myelitis with v a ry in g  deg rees  o f  spasm  with  etamon, a 
drug which tem po ra r i ly  blocks the transm iss ion  o f  
'impulses, through autonom ic  ganglia .  A s  fa r  as we 
know, this is the first time that a d ru g  with  this 
particular action has been em ployed in the th erap y  
of one specif ic com ponent o f  poliomyelit is ,  viz. spasm.

Administration of Etam on. T h e  d ru g  can be given  
intravenously or intram uscular ly .  T h e  m axim um  
dosages recom m ended a re  ( in travenou sly)  7 mg. per 
kg. body we ight and ( in tram u scu lar ly )  20 mg. I t  is 
advisable not to exceed  the recom m ended dose 
initially, so that the reaction o f  the p a t i e n t ’ m a y  be 
assessed. W e  found that this am ount w a s  inadequate  
in the m ajor ity  o f  cases  and, th ere fore ,  increased  it 
A?l ,y.*n subsequent injections without a n y  ill effects.  

U injections w e re  g iven  in traven ou s ly  because  o f  
innted supplies. T h e  com m on effects  o f  intravenous 

administration are  :—

*■ Bitter taste in the mouth.
7 ar,d p a raesthesiaee  all o ver  the body.
! p  lvf r in g  and coldness.
4- J. tosis and b lu rr ing  o f  the vision.
3- tachycard ia  in som e cases.

hypot *n' Pressure resulting in postural

T h e  la tter  which occurred in o n ly  two cases,  can be 
counteracted  with prost igm ine or  adrenaline. W e ,  
however ,  did not use th ese  antidotes  on a n y  occasion.

T h e  above  side effects  d isappear  within a v e r y  short 
time. A f t e r  the injection m ost  patients  feel tired but 
are  still able to co-operate.

T h e  num ber o f  injections requ ired  depends upon 
the response  o f  the patient. W h i l s t  spasm  is present, 
it is advisab le  to adm inister  the drug  th ree  t imes a 
d a y  ra th er  than space the injections a t  one- to two- 
da y  intervals .  T h e  treatm en t should be continued 
whilst  spasm  and pain persist.  A f t e r  each  injection 
intensive  pass ive  m ovem ents  o f  the spast ic  m uscles  
should be perform ed. T h is  is considered to '  be an 
im portant adjuvant.  T o  test the eff icacy o f  etamon, 
its e ffect in a  few  cases  w a s  com pared with  p a ra ­
v e rte b ra l  lum bar blocks. In no instance w a s  the effect  
o f  the block superior  to that o f  etamon.

R E S U L T S  O F  T H E R A P Y
1. Subjective Improvement. Im p ro ve m e n t  com m ences 

w ithin  io  to 15  m inutes  o f  the injection and is 
m ax im al within 2-3 hours. Once the d isagreeab le  
sym p tom s assoc ia ted  with the injection have d is ­
appeared, all the patients  treated  had m ark ed  relie f 
o f  pain. T h e  m a jo r i ty  stated th at  th e y  w e re  able to 
sleep c o m fo rta b ly  for  the first time. T h e  fee l ing  o f  
t ightness  in muscles  disappeared, resu lt ing  in in ­
c rea sed  mobility . D espondency ,  due to the sti ffness,  
pa in  and  deform ity ,  g a v e  w a y  to se re n ity  and 
optimism.

2. Objective Improvement :
i. D isa p pea ran ce  o f  Spasm . T h is  w a s  dem onstrated 

b y  an increase  in the range  o f  pass ive  and active  
m o vem ent o f  the m uscles  involved. F o r  example,  
prior  to the injection som e patients  had poker-st i f f  
backs  and com plained o f  severe  pain and d iscom fort 
w h en  flexion o f  the spine w a s  attem pted . So o n  a f te r  
the treatm ent,  however,  pass ive  and active  spinal '  
f lexion w a s  carr ied  out c o m fo rta b ly  and not u n­
com m on ly  the patient w a s  able to appose  the fo r e ­
head to the knees. E x te n s io n  a t  the k nee  with the 
hip flexed, which, prior  to th erap y ,  did not reach 
90 degrees ,  w a s  now noticeab ly  increased.

ii. D isa pp ea ran ce  o f  Pa in .  P a in  is a d is tre s s in g  and 
constant source o f  irr itation to the patient with 
poliomyelit is .  H e  can neither  sleep nor m ove  around 
in bed w ithout a g g r a v a t in g  this  disabili ty.  T h e r e  are  
severa l  ty pes  o f  pain, na m ely  :—

(a) P a in  at rest, which is constant, nonsegm ental  
and diffuse.

(b) P a in  on pressu re  o f  the spastic  muscles.
(c) P a in  produced b y  active  and pass ive  m ovem ents  

o f  involved muscles.
' (d) P a in  due to h yp e ra e s th e s ia  o f  the skin.

A l l  the above  variet ies  w e re  either  abolished or 
con sid erab ly  re lieved b y  one o r  m ore  injections. A s  a 
resu lt  o f  this relief, p h y s io th e ra p y  could be s tarted  
imm ediately .
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iii. D isa p p ea ran ce  of D eform ities .  In  four cases  an 
equinovarus d e fo rm ity  o f  one or  both feet d isappeared 
im m ed iate ly  a i te r  etamon. T h e  resu lt  w a s  dramatic. 
In  two o ther cases, flexion deform it ies  o f  the wrist  
and fingers , w ith  m a rk e d  adduction at the shoulder 
joint, resulted in com plete  functional disability  of 
the arm. So o n  a f te r  treatm ent the deform it ies  w e re  
corrected w ith  com plete return of function.

iv. In c re a se  in M obili ty .  A n  im portant fea tu re  in 
some cases  w a s  the restorat ion  of  function in muscles 
which hitherto  w e re  regarded  as “ p a ra lysed .”  This  
w a s  due to the fact  that the m uscu lar  power  w a s  dis­
guised b y  the ex is t in g  spasm  in the m uscles  th em ­
selves or their  antagonists .  T h is  functional return 
had a gre a t  e ffect p sych o log ica l ly  in that the patients 
noticing the rapid im provem ent,  lost their  depression 
and apathy.  W e  think that ac tive  p h y s io th e rap y  
should be initiated as soon as pain and spasm  have 
been relieved. T h is  still fu rther  increases  the co­
operation o f  the patient, m inim ises  m uscle  w a st in g  
and e f fect ive ly  restores  muscle co-ordination.

v. D isa p p ea ran ce  of V a s o - M o t o r  Disturbances.  T h e  
cold, c la m m y  limbs w e re  replaced b y  w arm , dry  ones.

D IS C U S S IO N .
Since  K e n n y  re-em ph as ised  the phenom enon of 

muscle spasm, attem pts  h ave  been m ade to explain 
its m echanism . T o o m e y  regards  spasm  as a re f lex  
tonic contract ion  o ccurr ing  a f te r  pares is  or para lys is  
has established itself .  H e  does not recogn ise  spasm  
as a se parate  entity  but re g a rd s  it as a second ary  
m an ifes ta t ion  in antagon ists  w h en  pa ra lys is  has 
developed in the agonists .  B o u m a n  and S c h w a r t z 2 
state that spasm  is a re f le x  phenom enon not a s s o ­
c iated w ith  localised lesions in the m uscle  itself, 
th ereb y  d if fe r in g  from  P o h l3 w h o  postu lates  local 
m uscle  pathology.

A c c o rd in g  to the form er,  spast ic ity  is due to a 
reversa l  o f  S h e r r in g to n ’s L a w .  S p a s t ic i ty  and w e a k e n ­
ing  o f  m uscles  a re  two se parate  phenom ena, each 
dependent upon disturbances o f  specif ic  functions 
o f  the a n te r io r  horn cells . K a b a t  an d  K n a p p ,--a s c r ib e  
spasm  to localised lesions, o f  the internuncial neurones 
o f  the spinal cord.

' O ur  concept o f  the "etiology o f  spasm  differs  from 
the abovem entioned  in that w e  re g a rd  it as a m an i­
festa tion o f , sym p athetic  o veract iv ity . 1' O ur  reasons 
fo r  s ta t in g  this are  as  fo l lo w s : I t  w a s  .noticed during 
the 1945 epidemic  o f poliomyelit is  in Sou th  A f r i c a  
that a la rge  num ber o f  case s  w ith  cold, sw e a ty  limbs 
had m uscle  spasm . P a ra v e r te b r a l  b locks w e re  given 
p r im arily  to increase '  the tem peratu re  of the limb. 
F o l lo w in g  a successfu l block, m uscle  spasm  and pain 
were  re lieved s im ultaneously .  In  the 1948 epidemic 
these associations,  v i z . ; spasm, va so -m o to r  and sudo- 
m otor  disturbances,  w e re  aga in  evident and we 
attr ibuted these  phenom ena to sym pathetic  o v e r ­
act iv ity  because  o f  their  dram atic  alleviat ion fo llowing 
inhibition of this ac t iv ity  either  b y  the use o f  etamon 
or p a raver teb ra l  block. B o th  these therapeutic  agents  
act on sym pathetic  ganglia.

In 25 cases  o f  spasm  in poliomyelit is ,  inhibition of 
sym pathetic  tone by  m eans o f  etam on -resulted in 
com plete d isappearance  of the m uscle  spasm. In  some 
instances  one' injection w a s  sufficient to produce a 
perm anen t th erapeutic  response. S in ce  etam on acts  
pr im ar ily  on g an g lia  o f  the sym p ath e tic  nervous 
system , it is reason able  to postu late  that spasm  is 
int im ate ly  connected with  autonom ic  function. T h e re  
is a  s t ro n g  bod y  of opinion w h ich  supports  direct 
sym p athetic  influence on m uscle  tone.'  (B o ek e ,

D u sse r  de B a re n n e ,  K u n tz  and K e r p e r ,  F r id m a n  and 
Spiegel.)

In  poliomyelit is ,  pathological chang es  h ave  been 
described in the sym pathetic  g an g lia  o f  hum ans and 
c h im p a n z e e s . '7 T h e  absence  o f  neurone destruction 
as em phasised  b y  B od ia n  and H o w e  is c lin ical ly  sub­
stantiated  b y  the fact that in a g re a t  number o f  cases 
o f  poliomyelit is ,  no instance o f  sym pathetic  paralysis  
occurred in the limbs.

O ur clinical observations,  dem on strate  the presence 
o f  sym pathetic  o verac t iv i ty  which can be exp la ined by 
the ex istence  o f  pathological chang es  in such ganglia  
as described b y  the above  w orkers .

T h e  phenom enon of sp asm  is o f  variab le  duration. 
T h e  reason  m a y  be as fo l l o w s : T h e  neurotropic  virus 
o f  poliomyelit is  is absorbed  from  the gastro- intest inal  
tract a lon g  sym pathetic  p a thw ays .  H e n ce  the first 
structures  it encounters  in its centripeta l  progress  
tow ards  the spinal cord a re  the sym p athetic  ganglia. 
T h e  duration and se ve r i ty  o f  the spasm  will  depend 
upon two factors ,  viz. the intensity  o f  the pathological 
c h ang e  induced b y  the v irus and its length of s ta y  in/ 
the ganglia .  '

O ur  v iew  that sp a sm 'in  polionjyelitis  is due to s y m ­
pathetic  o ve ra c t iv i ty  is borne  out b y  the fact  that 
th erapeutic  m ea su res  abo lish ing  this overactivity ,  
result in d isapp earance  o f  the spasm. Fu rth erm ore ,  
our o bservat ions  support the pr incip le  o f  d irect s y m ­
pathetic  influence on muscle  tone.

C O N C L U S IO N S .
1. A  physiological concept of the etio logy of spasm 

in poliomyelit is  is presented.
2. T h is  is related to lesions in sym pathetic  ganglia, 

producng sym pathetic  overactiv ity .
3. T re a tm e n t  directed tow ards  decreas in g  or abo lish­

ing  this abnorm al autonomic' o verac t iv i ty  w a s  u nder­
taken, using  etam on or p a ra v e r te b ra l  block.

4. T h e  described m ethod of treatm ent will accom- ■ 
plish the fo l low ing  :—

i. R e l ie v e  spasm.
ii. R e l ie v e  pain.
iii. R e l ie v e  cold, c lam m y limbs.
iv. E n h a n c e  th e .m o b i l i ty  o f  a f fected parts.
v. D im inish  deform ity.
vi. S h o r te n  hospitalisation.

T h a n k s  are  due to D rs.  S.  H e y m a n n  and S. N i  
J a v e t t  fo r  their  invaluable  advice and a s s is ta n c e ;  alsc j  
to M r.  R .  K r y n a u w  of the N e u ro -S u rg ica l  D ep artm en t 
and M r.  J .  E d e ls te in  o f  the O rthopaedic  D ep artm ent 
o f  the Jo h a n n e sb u r g  G en era l  H ospita l,  for  advice and 
g ra n t in g  facili ties in their  respect ive  D e p a r t m e n ts ; 
a lso  to D r.  P .  B a y e r  of the Jo h a n n e sb u r g  F e v e r  
H osp ita l  and to M r.  N. C. Joh nsto ne ,  technical 
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