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POST-MYOCARDIAL INF ARC A TION 
REHABILITA TION

by M. Dereks en

It is g en e ra lly  acc e p te d  th a t  fo llo w in g  a m y o card ia l 
in farction  p a tie n ts  rece iv e  ex ce llen t m ed ica l ca re , b o th  
in th e  in ten siv e  c a re  u n its  a n d  in  th e  g en e ra l w ard s o f  
a ho sp ita l. H o w ev er, n o t en o u g h  em p h asis  is  p laced  on  
their fu r th e r  re h a b ilita tio n .

l i t  is w ell k n o w n  th a t  these  p a tie n ts  in v a ria b ly  suffer 
from  d ep ress io n , espec ia lly  w h en  th ey  a re  a t  h o m e  again  
and have to  re su m e  th e ir  fo rm e r  w ay  o f  life . T h e y  feel 
uncertain  a b o u t th e  fu tu re  an d  th e ir  a b ility  to  m a in ta in  
■Jieir ro le  as b read -w in n e rs  an d  as m em b ers o f  th e  com - 
lu n i ty .  T h e y  a lso  feel now  th a t  th e y  h a v e  to  co m p le te ly  
a a n e e  th e ir  p rev io u s w ay  o f  life . H a c k e tt  an d  C assem  
(1973) reg a rd  d ep ress io n  as th e  sing le  m a in  p ro b le m  in 
the convalescence  o f  a  m y o c a rd ia l in fa rc t io n  p a tie n t, and  
exercise as th e  m o s t efficient w ay o f  c o m b a tin g  it.

TREATMENT D U R IN G  HOSPITALIZATION
A t th e  T y g e rb e rg  H o s p ita l, P a ro w v a lle i, th e  m y o c a r­

dial in fa rc tio n  p a tie n ts  a re  ad m itte d  fo r  th re e  w eeks. 
D uring th is  tim e  th e ir  p h y s io th e ra p y  tre a tm e n t consists 
of ro u tin e  b re a th in g  exercises an d  a  p ro g ra m m e  o f 
graded exercises. F ro m  th e  e ig h th  d ay  a f te r  th e  in fa rc t 
the p a tien ts  a re  a llow ed  to  s it in a  c h a ir  nex t to  th e  bed. 
S hort d istan ces m ay  be w alk ed  a f te r  th e  te n th  d ay , an d  
the d istan ce  w a lk ed  is g ra d u a lly  p ro g ressed  acco rd in g  
to the p a tie n t’s p ro g ress. O n d isc h a rg e , th e  patien ts 
should be  ab le  to  w a lk  a p p ro x im a te ly  tw o  h u n d red  
m eters w ith  ease. F a tig u e , a n g in a  p ec to ris  a n d  d y sp n o ea  
are reg a rd ed  as p re c a u tio n a ry  m easu res d e te rm in in g  th e  
patient’s ra te  o f  p rogress.

FOLLOW-UP AFTER  DISCH AR G E
A t in te rv a ls  o f  th re e  an d  six w eeks a f te r  d isch arg e , 
patients a re  on ce  ag a in  ex am in ed  by  a  ca rd io lo g ist. 
T h erea fte r th ey  a re  re fe rre d  to  e ith e r  th e ir  g en e ra l p ra c ­
titioner o r  th e  in te rn a l m ed ic ine  d e p a r tm e n t o f  th e  hos- 

tal.

D u rin g  th is six -w eek  p e r io d , d e sp ite  g o o d  reco v ery  
of the  h e a r t, p ro b le m s o b se rv ed  a re  d o m e s tic  an d  th o se  
of co m m u n ity  an d  w o rk  a d ju s tm e n t. C e r ta in  p a tie n ts  a lso  
find it  d ifficult to  acce p t an d  a d ju s t to  th e  re a lity  o f a 
m yocard ia l in fa rc tio n . T h e y  feel u n c e r ta in  as to  th e  ty p e  
and a m o u n t o f  exerc ise  p e rm itted . T h u s  so m e p a tien ts  
fall in to  a  s ta te  o f  co m p le te  in ac tiv ity , w h ils t o th e rs  tend 
to ignore  th e ir  c o n d itio n  an d  ov er e x e rt them selves.

As a  re su lt o f  th e  a b o v e m e n tio n e d  re h a b ilita tio n  classes 
were co m m en ced  in  th e  g y m n asiu m  o f  th e  P h y s io th e ra p y  
D epartm en t.

SELECTION OF PATIENTS FO R REH ABILITATIO N
G en era l en th u s ia sm  to  a tte n d  th ese  classes is e n c o u n ­

tered am o n g s t a ll th e  p a tie n ts . H o w ev er, o n ly  th o se  th a t  
fulfil re q u ire m e n ts  a re  a d m itte d  to  classes.

T h e  c a rd io lo g is t decides six w eeks a f te r  -d ischarge  
w hich o f th e  p a tien ts  a re  su itab le  fo r  these  classes.

M . D erck sen , B.Sc. in  P h y s io th e ra p y  (U .S .)
Lecturer, D e p a r tm e n t o f  P h y s io th e ra p y , U n iv e rs ity  o f 
Stellenbosch a n d  T y g e rb e rg  H o sp ita l.

T h e  req u irem en ts  a re  as fo llow s:

1. N o  m o re  th a n  tw o  p rev io u s  in fa rc ts .
2. W h ils t in  h o sp ita l:

(a) N o  h y p e rten sio n  w ith  a  d y as to lic  p re ssu re  o f 
ab o v e  110 m m  H g .

(b) N o  p ers is ten t h y p o te n s io n  w ith  a  sy s to lic  p re s ­
su re  o f  u n d e r  100 m m  H g .

(c) N o  p e rsis ten t h e a r t  fa ilu re .
(d) N o  h e a r t  e n la rg e m e n t .
(e) N o  d ia b e tic  p a tie n ts  on in su lin  tre a tm e n t.
(f) N o  p a tien ts  w ith  w id esp rea d  p e r ip h e ra l v ascu la r  

d isease.
(g) N o  g en e ra l a r th r i t ic  co n d itio n s.

3. D u rin g  th e  fo llo w -u p  visit:
(a) N o  flu c tu a tin g  an g in a .
(b) N o  d e te r io ra tio n  in E .C .G . a f te r  d ischarge .
(c) N o  d is tu rb an ces  in h e a r t  rh y th m .
(d) N o  h e a r t  fa ilu re .

T h ese  c rite ria  d e te rm in e  th e  p a tien ts  w h o  w ill rea lly  
benefit positiv e ly  f ro m  th e  exercises.

AIM S OF THE EXERCISE CLASSES
1. H e lp in g  p a tie n ts  to  a d ju s t by:

(a) B u ild ing  u p  th e ir  physica l s ta te  so th a t  th ey  can  
fu lf il  th e ir  n o rm a l da ily  ro u tin e .

(b ) G a in in g  co n fid en ce  in  th e ir  rea l ab ilities.
(c) P ro m o tin g  a  so u n d  p sy c h o lo g ic a l a t t i tu d e  to  life  

an d  h e lp in g  th e m  to  a d ju s t to  fa m ily  life  and  
th e  co m m u n ity .

2. Im p ro v in g  th e  c a rd io p u lm o n a ry  c irc u la tio n  an d  th e
p o ss ib le  re -o p e n in g  o f  c o lla te ra l b lo o d v esse ls  (E ck ­

ste in , 1957).

G U ID ELIN E S FOR A N  EXERCISE PRO GRAM M E
C lasses a re  h e ld  th re e  tim es a  w eek  co m m en c in g  a t 

08h00 so th a t  p a tien ts  m ay  th e re a f te r  go  to  w o rk . T h e  
co u rse  o f  exerc ises las ts  tw elv e  w eeks.

E xercises a re  ch o sen  p r im a rily  to  im p ro v e  th e  c a rd io ­
p u lm o n a ry  c irc u la tio n , a n d  seco n d ly , to  exerc ise  all 
m u sc le  g ro u p s. A tte n tio n  is g iven  to  p o s tu re , b a lan ce  
an d  th e  g en e ra l ra n g e  o f  m o v e m e n t o f a ll jo in ts . E x e r ­
cise o f  th e  large m u sc le  g ro u p s, su c h  as jogg ing , s ta tic  
bicycle  r id in g  a n d  c lim b in g  s ta irs  a re  d o n e  to  im p ro v e  
th e  c a rd io p u lm o n a ry  c ircu la tio n . T h is  is a n  im p o rta n t 
c o n s id e ra tio n  in  such a  p ro g ra m m e  (K am  Y a n , 1974).

S tre n u o u s  iso m etric  exerc ises a re  n o t  in c lu d ed  b ecau se  
th ey  cau se  an  in c rease  in  th e  b lo o d  p re ssu re  w h ich  r e ­
su lts  in  s tra in in g  o f  th e  h e a r t. Iso m e tr ic  c o n tra c tio n s  in ­
c rease  th e  h e a r t  lo ad  a n d  oxygen  co n su m p tio n  (L ind , 
1967). A t th e  C a rd ia c  R e h a b ilia tio n  C ongress in  L o n d o n  
(M aso n  (E d.) 1975) it w as s ta te d  t h a t  s tre n o u s  iso m etric  
exerc ises can  cau se  o v e rlo a d in g  o f  th e  le f t v en tr ic le  and  
c a rd iac  fa ilu re .

K lin g b erg -O lssen  (1967) sta te s  th a t  a rm  exerc ises eg. 
liftin g  w eigh t an d  p u sh -u p s  a re  u n d es irab le , b e cau se  to o  
th ey  re su lt  in an  in c re a se  in  th e  b lo o d  p re ssu re  a n d  th e  
pulse .
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P R E C A U T IO N  A Y  M E A S U R E S
A d o c to r  f rom  the c a rd io logy  d e p a r tm e n t  a t tends  each 

exercise  session. Full resusci ta t ion  facili ties m us t  be at 
hand .  So  fa r  it has never  been necessary  to  resor t  to 
this facili ty  a t  the T y g e rb e rg  H osp ita l ,  bu t  the presence 
o f  the d o c to r  and  the a p p a r a tu s  reassures the patients.

Before c o m m e n c e m e n t  o f  the classes, the patients  are  
in fo rm e d  a b o u t  the n a tu re  o f  the exercises and  w ha t  is 
expected  o f  them . T h e  patients  are  w arned  n o t  to com p e te  
with one  a n o th e r ,  but  to  do the exercises in their  own 
time. A s  soon  as the pa t ien t  feels ti red ,  he m u s t  rest.  If 
an g in a  pain develops  this m us t  be repo r ted  to the  d oc to r  
im m ed ia te ly .  T h e  d o c to r  then  decides if the pa t ien t  shou ld  
co n t in u e  exercising when the sy m p to m s  have subsided. 
A n  in fo rm a t io n  sheet  with full  pa r t icu la rs  is d is tr ibu ted  
to all  patients.

Exercise sessions shou ld  n o t  take  p lace within two 
hours  a f te r  a big m eal ,  because an g in a  can  result  m ore  
eas i ly  as a resu l t  o f  conf lict ing d e m a n d s  betw een  visceral  
an d  m y o ca rd ia l  c i rcu la t ions  (Bruce ,  1973). P a t ien ts  a re  
th e re fo re  advised to ea t  a light m eal som e t ime before  
a t ten d in g  the  classes.

T h e  diet ic ian  is consu l ted  in the case of  weight p r o b ­
lems.

T H E  E X E R C IS E  T A B L E
T h e  class consists basically  of  w arm in g -u p  exercises,  

fo l low ed  by exercises to increase the c a rd io p u lm o n a ry  
c ircu la t ion .  F o r  the pu rp o se  of  increasing the  c a rd io p u l ­
m o n a ry  c ircu la t ion  a c i rcu i t - t ra in ing  p ro g ra m m e  has been 
inst i tu ted .  Five m inu tes  of  static bicycling com ple tes  each 
exercise  session.

T h e  exercise  table  is as  follows:

W A R M IN G -U P  E X E R C IS E S : D o each  single exercise
10 times.

1. S tand ing :  W alk  200 metres.

2. S tanding: Swing arm s.

3. Stride s tanding: F lands on hips,  ro ta te  trunk.

4. S tand ing :  H o ld in g  on  to bars ,  hip swinging.

C IR C U IT -T R A IN IN G : D o  each single exercise 10 times.

1. S tand ing :  Jog  for  y minute .*

2. Lying: Lift 2 kg m edic ine  ball.

3. Lying: A l te rna te  s t ra igh t  leg raising.

4. Lying: K nees  bent, lift head  and  sh o u ld e rs  towards 
knees.*

5. L ong  sitting: T h r o w  ball on to  wall and  catch .

6. Long  sitt ing:  R o ta te  t runk  m ov ing  ball f rom  s i d ^  
to side behind back.

7. Long  sitt ing:  R ow ing  20 times.*

8. S tanding: H o ld ing  a 2 kg  m edic ine  ball, knee bends.

y. S tand ing :  S tep up  and  dow n  o f  ba lance  fo rm  fo r  l 
minute.*

10. S tand ing :  Sit and  stand  again.

* T a k e  pulse.

SEPTEMBER, 1976P H Y S I O T H E R A P Y

P H O T O  l  

E xerc ising  d u r in g  th e  class
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P H O T O  2 
S ta tic  b icycling  a t th e  end  o f  th e  class

C O M P L E T IO N :

Bicycling
T h ro u g h o u t  the  twelve weeks the exercises r em ain  the 

same, excep t ing  th a t  the t ime a l low ed  fo r  exercising is 
increased.  In add i t io n  the pulse ra te  is a l low ed  to increase 
progressively, i.e. with in  limits. T h e  t imes for  the  c i r ­
cuit exercises n u m b e rs  1 and  9 a re  increased  in the last 
six weeks o f  the course .  T h is  d ep en d s  on the  individual  
progress o f  each  patient.

Each pa t ien t  has a special  t r e a tm e n t  ca rd  on w hich  a 
record is kep t  a t  each  session of:

1. T h e  pulse ra te  five m inu te s  a f te r  a r r iva l  i.e. before  
s ta r t ing  the exercises.

2. T h e  pulse ra te  im m ed ia te ly  a f te r  s ta tic  bicycling.
3. T h e  pulse rate  five m in u te s  a f te r  sta tic  bicycling has 

ceased.

C e rta in  c o n t ro l  exercises a re  selected. A f te r  each  o f  
these the p a t ie n t ’s pulse rate  is t ak en  (see exercises 
m arked  * in the  exercise table).  If  the pulse rate  does 
not exceed the prev iously  de te rm in ed  level, the  pat ien ts  
are a l low ed  to proceed with the nex t  exercise . If the 
rate is too  high, the  patients  m u s t  rest  till it r e tu rn s  to 
the requ ired  level.

M A X IM U M  E X E R C IS E  T IM E  A N D  P U L S E  R A T E  
A L L O W E D

W eeks

One an d  two 
T h ree  and  fo u r  
Five and  six 
Seven and eight 
N ine  to twelve

P R O G R E S S IO N
A t  the  beg inn ing  o f  the  seven th  w eek  jogging t im e is 

ex tended  to one  m in u te  and  s ta ir  c l im b ing  to one  an d  a 
ha lf  m inutes.  T h e  resis tance  o f  the  bicycle e rg o m e te r  is 
a lso  increased.

F ro m  the n in th  w eek  jogging and  sta ir  c l im bing  a re  ex­
tended to  two m inu te s  each.  A n  unres tr ic ted  p u l se  ra te 
is n o w  permissable.

T H E  P E R F O R M A N C E  O F  T H E  E X E R C IS E S
T h e  t ime a l lo w an ce  o f  eg. ten m inu tes  is so le ly  fo r  

the c ircu it- tra in ing  exercises an d  does  n o t  inc lude  the 
t ime sp e n t  on w a rm in g -u p  exercises o r  th e  bicycle e rg o ­
m eter .  In the case o f  a ll  ten c i rcu i t - t ra in ing  exercises 
being com ple ted  b e fo re  the ten  m inu tes  is up ,  the  pa t ien t  
will then  s ta r t  again  w ith  n u m b e r  one o f  the c ircuit  t r a in ­
ing p r o g ra m m e  etc. All  pa t ien ts  finish each session with 
five m inu tes  o f  static bicycle r iding.

O n  com p le t io n  of  the  exercises each pa t ien t ’s progress 
is ca re fu l ly  recorded  on his t r e a tm e n t  card .  T h u s  it is 
ev iden t  w h e th e r  m o re  exercises have been d o n e  in the  
sam e a m o u n t  o f  time.

M O T IV A T IO N  A N D  H O M E  E X E R C IS E S
O n  the  days  w h e n  pat ien ts  do  n o t  a t ten d  classes, they  

a re  en c o u ra g e d  to w alk  and  to p rogress  b o th  the  d is tance 
an d  th e i r  ra te  o f  walk ing .

On co m p le t io n  of  the  course ,  the  pa t ien ts  sh o u ld  be 
ab le  to exercise w i th o u t  superv is ion  o r  c o n t ro l  a n d  to 
resum e their  spo r t ing  activities.  T h e  pa t ien ts  a r e  now  
requ ired  to jog two k i lom ete rs  every  day.

Six weeks a f te r  the c o m p le t io n  o f  the course  pa t ien ts  
are  requ ired  to re tu rn  to ascer ta in  w h e th e r  o r  n o t  they  
a re  m ain ta in in g  the  sam e fitness level. I f  no t ,  they  are  
requ ired  to  re tu rn  to the class until  they  regain the ir  
fo rm e r  level o f  fitness.

T im e  a llow ed

10 m inu tes  
15 m inu tes  
20 m inu tes  
25 m inu tes  
30 m inu tes

P ulse  ra te  a llow ed

100/min.
110/min.
120/min.
120/min.
U nres tr ic ted
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T H E  E F F E C T S  O F  A  G R A D U A T E D  F IT N E S S  P R O ­
G R A M M E

K 'lingberg -O lssen  (1967) p ro v id e  th e  fo llo w in g  d a ta :

1. D e c re a s e  in p u lse  a n d  h e a r t  r a te  an d  a  g re a te r  m y o ­
c a rd ia l efficiency.

2. In c re a se  in  ex erc ise  to le ra n c e  w ith  re g a rd  to  A n g in a  
P ec to ris .

3. Im p ro v e m e n t an d  low erin g  o f  b lo o d  p re ssu re .
4. D ec reased  b lo o d  lipids.
5. A  la rg e  p sy ch o lo g ica l im p ro v e m e n t.
6. N ew  c o lla te ra l c irc u la tio n  an d  a n  im p ro v e m e n t in 

c a rd iac  flow.

In  view  o f  th e  fa c t th a t  th e  p ro je c t a t  T y g e rb e rg  H o s ­
p ita l is fa ir ly  new , no  va lid  s ta tis tic s  a re  as y e t av a ilab le , 
b u t th e  p a tie n ts  them se lv es hav e  a  f a r  m o re  p o sitiv e  o u t­
lo o k , a re  fitte r an d  th e  m a jo r ity  h a v e  lo st som e w eight. 
A ll p a tie n ts  ag ree  th a t  th e  exerc ise  sessions hav e  c o n ­
tr ib u te d  in  a  la rg e  m eassu re  to  th e ir  r e tu rn  to  a  n o rm a l 
life.

A C K N O W L E D G E M E N T S
D r. F . W . R a b e , M e d ica l S u p e r in te n d e n t, T y g e rb e rg  

H o sp ita l fo r  p e rm iss io n  to  p u b lish  th is  artic le .
M . J. R u n n a lls  fo r  th e  h e lp  a n d  e n c o u ra g e m e n t to  

w rite  th is  artic le .
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IN T R O D U C T IO N

In  th e  p a s t , th e  on ly  m e th o d  used  by  th e  th e ra p is t to  
d e te rm in e  im p ro v e m e n t in  finger p re h e n sio n  o f  the  
d iseased , in ju re d  o r  n eu ro lo g ica lly  im p a ire d  h a n d  w as 
sub jec tiv e  ju d g e m e n t based  on  ex p erience . H o w ev er in  
re c e n t y e a rs  an  in s tru m e n t k n o w n  as th e  P inch  G a u g e 1 
h a s  fo u n d  its  w ay in to  p h y sic a l th e ra p y  p ra c tic e  an d  
n o w  fo r  th e  first tim e  w e have a  m e th o d  o f  o b ta in in g  a 
re lia b le , ob jec tiv e , q u a n tita tiv e  a n d  valid  b ase lin e  m easu re  
o f  f in g er p re h e n s io n  fo rce  in  the  a b o v e  th re e  co n d itio n s . 
B ecause  p re h e n s io n  is so c lo se ly  re la te d  to  se lf-ca re  an d  
in d ep en d en ce  in  th e  q u ad rip leg ic  p a tie n t ,  a n y  im p ro v e ­
m e n t in  p reh en sile  s tre n g th , n o  m a tte r  h o w  sm a ll, is 
im p o rta n t .  In  th is co n d itio n  espec ia lly , th e  p in c h  gau g e  
is in v a lu ab le .

I t is th e  p u rp o se  o f  th is a r tic le  to  d escribe  th is  in s t ru ­
m e n t so th a t  m o re  th e ra p is ts  m a y  b eco m e a w are  o f  its  
p o te n tia l  use.

C O N S T R U C T IO N

T h e  p in ch  g auge c a n  be  d iv ided  in to  th re e  p a r ts  (F ig . 1). 
T h e  first p a r t  o f th is in s tru m e n t is a  d ial (A ) th a t  m easu res 
fo rce  u p  to  30 p o u n d s  a n d  c a n  be ro ta te d  so  th a t  the 
p re ssu re  sensitive  p o in te r  (B) is d irec tly  o v e r  zero . In 
o rd e r  to  fa c ilita te  read in g  th e re  is a  passive  p o in te r  (C) 
th a t  is m oved  by the  p re ssu re  "sensitive p o in te r  during  
testing . W h en  p ressu re  is re lease d , th e  p re ssu re  sensitive 
p o in te r  re tu rn s  to  ze ro  b u t  the  passive  p o in te r  rem ains 
o v e r the  h ig h es t p re ssu re  ach ieved . B e fo re  the  n e x t test 
is b eg u n , the  passive  p o in te r  m u s t be  m o v ed  b ack  a lo n g ­
side th e  p re ssu re  sensitive  p o in te r  b y  ro ta t in g  th e  knob 
in  th e  c e n te r  o f  the  d ial (D ). T h e  second  p a r t  o f  this 
in s tru m e n t is a  h a n d le  by  w h ich  th e  th e ra p is t  h o ld s  the 
in s tru m e n t d u rin g  te s tin g  (E). T h e  m o s t s ta b le  g rip  is 
w ith  the  p a lm a r  a sp ec t o f  th e  en d  o f  th e  th u m b  on  one 
side , a n d  the  la te ra l a sp ec t o f  th e  in d ex  finger betw een  
th e  in te rp h a la n g e a l jo in ts , o n  th e  o th e r  side. T h e  th ird
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