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ABSTRACT

The p u rp o se  o f  th e  s tu d y  was to  com pare f in d in g s  

o f  e le c t r o c a r d io g r a m s ,  a r t e r io g r a m s ,  and m y o c a r d ia l d i s ­

p e r s io n  s t u d i e s  i n  p a t i e n t s  w ith  c h e s t  p a in *  S t u d ie s  from  

1 82  p a t i e n t s  w ere r e v ie w e d  and com pared .

F in d in g s  from  th e  a n t e r io r  s u r fa c e  i n d i c a t e d  c l o s e  

r e l a t i o n s h i p s  b e tw een  t h e  abnorm al d i s p e r s i o n  s tu d y  and ab­

norm al e l e c t r o c a r d io g r a p h ic  and a r t e r io g r a p h ic  f i n d i n g s .  

E x a m in a tio n  o f  r e s u l t s  from  th e  i n f e r i o r  s u r fa c e  r e v e a le d  

a d i s p a r i t y  o f  in fo r m a t io n  from  th e  d i f f e r e n t  p a r a m ete r s  

i n d i c a t i n g  p o o r  e v a lu a t iv e  t e s t s  f o r  t h i s  s u r f a c e .  D i s ­

p e r s io n  s tu d y  d a ta  from  th e  p o s t e r i o r  p o r t io n  o f  th e  myo­

card iu m  seem ed  to  f o l l o w  a r t e r io g r a p h ic  p r e d i c t i o n s ,  b u t  

r e s u l t s  o f  p e r f u s io n  s t u d i e s  a s  com pared w ith  e l e c t r o ­

ca rd io g ra m s w ere e q u iv o c a b le .

The r a d i o i s o t o p i c  f in d i n g s  s u b s t a n t ia t e d  th e  assum p­

t i o n  t h a t  th e  p a t i e n t  may h a v e  norm al or a t  l e a s t  v ia b le  

m yocardium  i n  th e  f a c e  o f  a r t e r io g r a p h ic  a n d /o r  e l e c t r o ­

c a r d io g r a p h ic  a b n o r m a li t i e s .  R a d io i s o t o p ic  e v a lu a t io n  o f  

th e  m yocardium  h as b e e n  shown t o  im p a rt v a lu a b le  in fo r m a ­

t i o n  ab o u t th e  i n t e g r i t y  o f  t h e  c a p i l l a r y  b ed  t h a t  can n ot  

b e im p lie d  from  th e  e le c t r o c a r d io g r a m  o r  c in e  a n g io g ra m .



CHAPTER 1

INTRODUCTION

The d i a g n o s i s ,  m anagem ent, and p r o g n o s is  o f  th e  

p a t i e n t  w ith  h e a r t  d i s e a s e  h a s  u n d ergon e g r e a t  ch an ge i n  

th e  l a s t ,  t h i r t y  y e a r s .  B e g in n in g  w ith  th e  c o n c e p t u a l i z a ­

t i o n  o f  c o r o n a r y  c a r e  u n i t s  and c o n t in u in g  w it h  th e  u s e  

o f  s o p h i s t i c a t e d  m o n ito r in g  d e v i c e s ,  a w h o le  new ap proach  

t o  h e a r t  d i s e a s e  h a s  d e v e lo p e d . New a d v a n ces  i n  m e d ic a l  

and s u r g ic a l  m anagement h a v e  p ro d u ced  su ch  g r a t i f y i n g  

r e s u l t s  t h a t  th e  term  " h ea r t a t ta c k "  d o es  n o t  h o ld  th e  

d ism a l c o n n o t a t io n  i t  o n ce  d id .

The s t a t i s t i c s  o f  d ea th  due to  a t h e r o s c l e r o s i s ,  

h o w ev er , a re  s t i l l  t e r r i f y i n g  t o  u s  as a n a t io n  o f  prim e  

g e n e t i c  and c u l t u r a l  c a n d id a te s  f o r  m y o c a r d ia l  i n f a r c t i o n .  

T h is  h as r e s u l t e d  i n  r e a s s e s s m e n t  o f  m e d ic a l  tr e a tm e n t  

f o r  th e  a c u te  p h a se  o f  th e  d i s e a s e  and th e  d ev e lo p m en t o f  

r e v a s c u l a r i z a t i o n  t e c h n iq u e s  w h ich  ca n  s t a v e  o f f  th e  

im m ed iate  e f f e c t s  o f  a r t e r i a l  s t e n o s i s .  H ow ever, th e  

i n s t i t u t i o n  o f  t h e s e  p r o c e d u r e s  r e l i e s  upon p rom pt, 

s p e c i f i c ,  and r e l i a b l e  d i a g n o s t i c  in fo r m a t io n .  S p e c i f i c s  

o f  p a t h o lo g y  m ust b e  r e c o g n iz e d  i n  o r d e r  t o  a p p ly  th e  

s p e c i f i c s  o f  t o d a y ’ s  r e f i n e d  t r e a t m e n t s .  C l i n i c a l  a s s e s s ­

m en t, e l e c t r o c a r d io g r a p h y ,  and c in e a n g io g r a p h y  a re  now



j o in e d  b y  m y o c a r d ia l  r a d i o i s o t o p i c  s c a n n in g  i n  t h e  d ia g ­

n o s i s  o f  a t h e r o s c l e r o t i c  h e a r t  d i s e a s e .

C h e st  P a in

The c l i n i c a l  a s s e s s m e n t  o f  c h e s t  p a in  h a s  lo n g  

b e e n  a th o r n  i n  th e  s id e  o f  th e  d i a g n o s t i c i a n ,  and t h e  w id e  

r a n g e  o f  p o s s i b i l i t i e s  f o r  i t s  p r o p a g a t io n  i s  n arrow ed  o n ly  

b y  e x t e n s i v e  and t im e ly  s c r e e n in g  p r o c e d u r e s .  I t  i s  g e n ­

e r a l l y  th e  p r e s e n t in g  p ro b lem  i n  th e  p a t i e n t  w ith  c o r o n a r y  

a r t e r i a l  d i s e a s e ,  b u t i s  r a r e l y  u s e d  as a d i a g n o s t i c  d e ­

t e r m in a t io n  i n  i t s  i s o l a t e d  fo rm .

E le c tr o c a r d io g r a p h y  

E le c tr o c a r d io g r a p h y  i s  a t im e -h o n o r e d  t o o l  f o r  

d i a g n o s i s ,  b u t e x p e r ie n c e  h a s  i l lu m in a t e d  i t s  w e a k n e s s e s .  

T e c h n ic a l  e r r o r s  i n  a t ta in m e n t  and e v a lu a t io n  o f  th e  EKG- 

may add to  th e  m is i n t e r p r e t a t i o n  o f  i t s  r a t h e r  g r o s s  

r e p r e s e n t a t io n  o f  p a t h o lo g y .  P r e v io u s  i n f a r c t i o n s ,  c o n ­

d u c t io n  d e f e c t s  and s u b e n d o c a r d ia l  o r  s u b e p ic a r d ia l  

i n j u r i e s  may make r e l i a b l e  d ia g n o s i s  im p o s s ib le  from  th e  

■ tracing  a lo n e  ( W il le r s o n  e t  a l .  1 9 7 5 ) .  L a b o r a to r y  v a lu e s  

o f  enzym es, are added to  th e  in fo r m a t io n  g a in e d  from  th e  

EKG-, b u t t h e i r  s i g n i f i c a n c e  i s  o n ly  r e l a t i v e  t o  th e  more 

b la t a n t  p a t h o l o g i e s .  B ec a u se  o f  t h e i r  n o n s p e c i f i c i t y ,  

c a r d ia c  enzym e a b n o r m a li t ie s  may be a f f e c t e d  b y  in tr a m u s ­

c u la r  i n j e c t i o n s ,  l i v e r ,  b r a in ,  o r  pu lm on ary  p a t h o lo g y ,  

o r  h e m o ly s is  o f  t h e  sp e c im e n .



C oronary A r te r io g r a p h y  

C oron ary  a r te r io g r a p h y  h a s  b een  u s e d  i n  th e  l a s t  

tw e n ty  y e a r s  to  docum ent l e s i o n s  o f  m ajor c o r o n a r y  a r t e r i e s  

as w e l l  as to  g iv e  i n s i g h t  i n t o  th e  c o n t r a c t i l e  c a p a b i l i ­

t i e s  o f  th e  v e n t r i c l e s o

Im provem ent o f  t e c h n iq u e s  and in s t r u m e n t a t io n  h a s  

y i e l d e d  t h i s  in v a s iv e  p r o c e d u r e  r e l a t i v e l y  m o r t a l i t y  

f r e e  ( 01$ )  and h a s  g r e a t l y  lo w e r e d  m o r b id ity  i n  th e  hands  

o f  an ad ep t, c a r d i o l o g i s t  (H u rst 1 9 7 4 : 3 7 7 -3 8 6 )„  The i n d i ­

c a t i o n s  f o r  c o r o n a r y  a r t e r io g r a p h y  h ave  b e e n  d i s c u s s e d  a t  

l e n g t h  and a re  b e in g  b ro a d en ed  b y  a d v a n ces  i n  c a r d io v a s ­

c u la r  su r g e r y e  The n e ed  f o r  th e  p r o c e d u r e  l i e s  in  d i r e c t  

p r o p o r t io n  t o  how w e l l  th e  c l i n i c i a n  w i l l  be a b le  to  a p p ly  

i t s  in fo r m a t io n  t o  th e  r e c o v e r y  o r  m a in te n a n c e  of, th e  p a ­

t i e n t  ( B a lta x e  1973: 1 2 6 -1 3 1 ;  G rossm an 1 9 7 4 : 4 ~ 6 ; M endel 

1 9 6 8 : 2 - 4 ) .  C oron ary  a r t e r io g r a p h y  h a s  come to  th e  f o r e ­

grou n d  as an e f f i c i e n t  d ia g n o s t i c  t o o l ,  th o u g h  i t  does, 

r e p r e s e n t  o n ly  a r t e r i a l  and g r o s s  f u n c t i o n a l  p a th o lo g y *  

T h e r e fo r e ,  i n t e g r i t y  o f  th e  a r t e r i a l  bed  a t  th e  c e l l u l a r  

l e v e l  s t i l l  rem a in s a m a tte r  o f  in fo rm ed  s p e c u la t io n *

M y o ca rd ia l S ca n n in g  

K now ledge o f  c e l l u l a r  p a th o lo g y  i s  n o t  o n ly  a 

m a tte r  o f  i n t e r e s t  t o  th e  c a r d i o l o g i s t  i n  h i s  m anagement 

o f  th e  a c u te  o r  c h r o n ic  c a r d ia c  p a t i e n t ,  b u t d e te r m in a ­

t i o n  o f  m u sc le  p e r f u s io n  i s  o f  g r e a t  im p o rta n ce  t o  t h e



ti.

su r g e o n  who May a s s e s s  th e  p a t i e n t  f o r  r e v a s c u l a r i z a t i o n .  

D e te r m in a t io n  o f  th e  a c t u a l  r e s t i n g  m y o c a r d ia l b lo o d  f lo w  

t o  a r e a s  f e d  b y  com prom ised  c o r o n a r y  a r t e r i e s  i s  e x tr e m e ly  

im p o r ta n t  i n  ev a lu a tin g  th e  v i a b i l i t y  o f  t h a t  t i s s u e „ By­

p a s s  g r a f t i n g  p r o c e d u r e s  t o  a r e a s  d i s t a l  t o  o c c l u s i o n s  a re  

f r u i t l e s s  i f  d e c r e a s e d  b lo o d  f lo w  h a s  r e s u l t e d  i n  la r g e  

a r e a s  o f  s e v e r e  l y  damaged myocardium^ The n e e d  f o r  i n ­

s i g h t  in t o  c e l l u l a r  p a t h o lo g y  h a s  c u lm in a te d  i n  an i n t e n -  . 

s i v e  stu d y*  o n g o in g  f o r  th e  l a s t  f i f t e e n  y e a r s ,  in t o  

m y o c a r d ia l  r a d i o i s o t o p i c  s c a n n in g .

R a d io is o to p e  s c a n n in g  i s  th e  v i s u a l i z a t i o n  o f  

m a sse s  dr o r g a n s  as t h e y  are i l lu m in a t e d  b y  r a d i o a c t iv e  

t r a c e r s  ( S e v e l iu s  196^ : 1 0 2 - 1 1 7 ) ,  R e fin em en t o f  t e c h ­

n iq u e s  and r e s e a r c h . in t o  i t s  c a r d io v a s c u la r  a p p l i c a b i l i t y  

h a s  b een  an a r ea  o f  com bined  s tu d y  b y  th e  n u c le a r  m ed i­

c in e  p h y s ic ia n  and th e  c a r d i o l o g i s t .  M e d ic in e  i s  p r e s e n t l y  

on th e  t h r e s h o ld  o f  c l i n i c a l  a c c e p ta n c e  o f  m y o c a r d ia l  

s c a n n in g  a s an im p o r ta n t d i a g n o s t i c  t o o l .

S ta te m e n t  o f  th e  P roblem  

W hat are  th e  r e l a t i o n s h i p s  b e tw een  th e  r e s u l t s  o f  

m y o c a r d ia l s c a n n in g , c o r o n a r y  a r te r io g r a p h y  and e l e c t r o ­

c a r d io g r a p h y  i n  th e  p a t i e n t  w ith  c h e s t  p a in ?

S ig n i f i c a n c e  o f  th e  Problem  

The u s e  o f  m y o c a r d ia l  s c a n n in g  h a s  b e e n  p r o p o se d  

a s  a more p r e c i s e  d ia g n o s t i c  t o o l  in  th e  p r o c e s s  o f



e v a lu a t io n  o f  h e a r t  d i s e a s e .  W hether th e  in fo r m a t io n  

g le a n e d  from  m y o c a r d ia l  s c a n n in g  i s  a c c u r a te  and a p p li^  

cahLe o r  n o t  m ust be a s s e s s e d  th ro u g h  c o r r e l a t i o n  o f  i t s  

r e s u l t s  w ith  p r e s e n t l y  u s e d  d i a g n o s t i c  t o o l s .  U l t im a t e ly ,  

how u s e f u l  th e  in fo r m a t io n  h a s  b e e n  t o  th e  c a r d io v a s c u la r  

su r g e o n  m ust be a s s e s s e d .  M e d ic in e  i s  c u r r e n t ly  in v o lv e d  

i n  th e  s e a r c h  f o r  a t o o l  t h a t  w i l l  g iv e  i t  d e t a i l e d  i n f o r ­

m a tio n  on  w h ich  t o  b a se  a more a c c u r a te  t r e a tm e n t .

P a t i e n t s  who u n d erw en t t h i s  d ia g n o s t i c  workup w ere  

s e l e c t e d  p r im a r i ly  f o r  t h e i r  p r e s e n t a t io n  o f  c h e s t  p a in  t o  

th e  c l i n i c i a n .  The n u r s e ’ s o b s e r v a t io n  and i n t e r v e n t i o n  

o f  c h e s t  p a in  i s  im p o r ta n t  i n  th e  d ia g n o s i s  o f  h e a r t  

d i s e a s e .  A c c o r d in g ly ,  h e r  r o l e  i n  t e a c h in g  and p r e p a r a ­

t i o n  o f  th e  p a t i e n t  d u r in g  and a f t e r  h i s  s e r i e s  o f  t e s t s  

i s  d ep en d en t on  h e r  u n d e r s ta n d in g  o f  th e  s e p a r a t e  and 

com bined  s i g n i f i c a n c e  o f  th e  p r o c e d u r e s .

N u r s in g  as a p r o f e s s i o n  m ust in v o lv e  i t s e l f  w ith  

m e d ic a l  r e s e a r c h ,  n o t  o n ly  f o r  t h e  enhancem ent o f  i t s  

c l i n i c a l  a p p l i c a t i o n ,  b u t f o r  th e  p ro m o tio n  o f  n u r s in g  

k n ow led ge  as a w h o le .

P u rp ose o f  th e  S tu d y

The p u rp o se  o f  t h e  s tu d y  i s  t o  a s s e s s  th e  r e s u l t s  

o f  m y o c a r d ia l i s o t o p i c  s c a n n in g  i n  p a t i e n t s  w ith  c h e s t  

p a in  who h ave a l s o  u n d erg o n e  c o r o n a r y  a r t e r io g r a p h y  and  

e le c t r o c a r d io g r a p h y  and to  r e p o r t  on th e  r e l a t i o n s h i p s
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b etw e en  t h e s e  p r o c e d u r e s „ E x a m in a tio n  o f  th e  r e l a t i o n ­

s h ip s  b e tw e e n  t h e s e  d ia g n o s t i c  t o o l s  i s  prom pted  b y  th e  

f o l l o w in g  q u e s t io n s ;

1 ,  How d o e s  th e  in fo r m a t io n  from  th e  d i s p e r s i o n  

s t u d i e s  com pare w ith  w h at i s  a lr e a d y  known ab ou t th e  

m yocardium  from  e le c t r o c a r d io g r a p h y  and c in e a n g io g ­

raphy?

2» D oes i t  c l a r i f y  o r  s u b s t a n t i a t e  t h e  f in d in g s  . 

o f  th e  o ld e r  p a r a m e te r s?

3o I f  th e  s c a n  i s  n o t  i n  agreem en t w ith  in fo r m a ­

t i o n  from  th e  e le c t r o c a r d io g r a m  o r  c in e a n g io g r a m , i s
' . . i

i t  a v a lu a b le  and r e l i a b l e  s o u r c e  o f  in fo r m a t io n  

a b o u t th e  c e l l u l a r  i n t e g r i t y  o f  th e  m yocardium ?

T h e o r e t i c a l  Framework

C oronary a r t e r i a l  o c c l u s i v e  d i s e a s e  as a r e s u l t  o f  

l i p i d  d e p o s i t i o n  i s  h i s t o r i c a l l y  v a r ia b le  fro m  p e r so n  t o  

p e r s o n , S u b in t im a l  a c c u m u la t io n  o f  c h o l e s t e r o l  and c h o ­

l e s t e r o l  s a l t s  and t h e i r  su b se q u e n t  c a l c i f i c a t i o n ,  in  

a d d i t io n  t o  f i b r o t i c  and d y n a m ic a lly  in d u ced  ch a n g es  i n  

th e  v e s s e l  w a l l s  u s u a l l y  o c c u r s  o v e r  a p e r io d  o f  many 

y e a r s .  T h is  r e s u l t s  i n  th e  p r o g r e s s iv e  n a r r o w in g  o f  

a r t e r i a l  lum en b y  t h ic k e n in g  o f  t h e  v e s s e l  w a l l s .  Accumu­

l a t i o n  o f  t h e s e  in t im a l  p la q u e s  e v e n t u a l ly  l e a d s  to  lu m i­

n a l  in v a s io n ,  w h ere p l a t e l e t  a g g r e g a t io n  i n c r e a s e s  th e  . 

s i z e  o f  th e  o b s t r u c t i v e  l e s i o n  (H u rst 197ks 9 9 6 - 1 0 0 0 ) ,
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The a r e a  o f  a r t e r i a l  o c c l u s i o n  i s  d e p en d e n t on  

a n a to m ic a l s i z e  and c o n f ig u r a t io n ,  b u t i s  g e n e r a l l y  n o t  

p r e d ic t  a b le  e .What we know o f  th e  outcom e o f  a r t e r i a l  

o c c lu s io n s  i n  th e  t h r e e  m ain  b r a n c h e s  i s  u n f o r t u n a t e ly  

q u i t e  p r e d i c t a b l e ,  h o w e v er 0 Though em b a rra ssed  o r  a b se n t  

b lo o d  s u p p ly  to  th e  m yocardium  m ust r e s u l t  i n  m u sc le  damage 

t o  a g r e a t e r  o f  l e s s e r  d e g r e e ,  a l l  t h r e e  v e s s e l s  do n o t  . 

c a r r y  th e  same im p o rt i n  ter m s  o f  f u n c t i o n a l  s i g n i f i c a n c e  

o f  th e  a r e a  p e r fu se d *  I s o l a t e d  o c c l u s i o n  o f  th e  r ig h t  

c o r o n a r y  a r t e r y  h o ld s  th e  b e s t  lo n g  term  s u r v i v a l  r a t e ,  

w h ile  s im i l a r  d i s e a s e  o f  th e  l e f t  a n t e r io r  d e s c e n d in g  o r  

th e  c ir c u m f le x  sh a r e  a much p o o r e r  p r o g n o s is  (W eb ster , 

M o b erly , and R in co n  1 9 7 4 )«  The m ost l e t h a l  s i n g l e  a r t e r i a l  

o c c l u s i o n s  h a v e  b e e n  fo u n d  i n  t h e  m ain tr u n k  o f  th e  l e f t  

c o r o n a r y  a r t e r y ,  to p p e d  o n ly  b y  t r i p l e  v e s s e l  d i s e a s e  o r  

th e  c o m b in a t io n  o f  th e  r i g h t  and th e  l e f t  m ain  tru n k  b e in g  

o c c lu d e d  ( H e l f a n t ,  Kemp, and G arlan d  1970? W eb ster  e t  a l 0 

1 9 7 4 ) o

The s a l v a t i o n  o f  th e  m yocardium  t h a t  h a s  th e  m is ­

f o r tu n e  o f  b e in g  f e d  b y  a s e v e r e l y  o c c lu d e d  a r t e r i a l  t r e e  

i s  th e  sp r e a d  o f  c o l l a t e r a l  v e s s e l s 0 The o u tg ro w th  o f  

c o l l a t e r a l s  seem s o n ly  t o  o c c u r  i n  d i s e a s e  s t a t e s  w here  

m y o c a r d ia l o x y g en  demand e x c e e d s  a r t e r i a l  b lo o d  s u p p ly  

(Hood 1 9 7 1 ) .  T h u s, s t e n o t i c  l e s i o n s  o f  th e  c o r o n a r y  

a r t e r i e s  may n o t  p ro d u ce  in j u r y  t o  th e  p r o p o r t io n  t h a t  

m ig h t seem  im m inent b e c a u se  o f  c o l l a t e r a l  a r t e r i a l



com plem ent to  th e  a f f e c t e d  a r e a .  Though good  c o l l a t e r a l i ­

z a t io n  may n o t  make a d i f f e r e n c e  i n  th e  g r o s s  c l i n i c a l  

p ic t u r e  o f  th e  in j u r y  (a s  m ea su red  by s t r e s s  t e s t i n g ) 5 i t  

i s  assum ed t h a t  i t s  p r e s e n c e  h e lp s  t o  m a in ta in  p a r t  o f  

th e  m u s c le ’ s  f u n c t i o n a l  i n t e g r i t y  (K n o eb el e t  a l .  1 9 7 2 ) .

D i s t a l  t o  a r t e r i a l  o c c l u s i v e  l e s i o n s ,  a r t e r i o l a r  

d i l a t a t i o n  o c c u r s  i n  r e s p o n s e  t o  t i s s u e  o x y g e n  d e f i c i t  

(G uyton 197^: 3 6 1 ) .  C o l l a t e r a l i z a t i o n  d o es  im p rove  

a r t e r i a l  s u p p ly , h o w ev er , and t h i s  p r o v id e s  a d e g r e e  o f  

d i l a t o r y  r e s e r v e  t o  th e  d i s t a l  v a s c u la t u r e  (K n o eb e l and  

R asm ussen  1 9 7 4 ) ° I f  c e l l u l a r  h y p o x ia  i s  n o t  a m e lio r a te d  

by c h a n g e s  i n  a r t e r i o l a r  t o n e ,  a e r o b ic  m e ta b o lism  and i t s  

e f f i c i e n t  p r o d u c t io n  o f  e n e r g y  i s  t e r m in a te d . G l y c o l y s i s  

c o n t in u e s  as th e  o n ly  e n e r g y -p r o d u c in g  f u n c t io n  o f  th e  

c e l l ,  as th e  o x i d a t i v e  p r o c e s s e s  o f  th e  c i t r i c  a c id  c y c l e  

are  d e fu n c t  w ith o u t  th e  c o n t r ib u t io n  o f  o x y g en  t o  th e  

m ito c h o n d r ia . Though th e  r a t e  o f  g lu c o s e  u p ta k e  i s  aug­

m en ted , e n e r g y  made a v a i l a b l e  th r o u g h  a n a e r o b ic  g l y c o l y s i s  

i s  o n ly  2 0  p e r c e n t  o f  t h a t  d e r iv e d  from  o x i d a t i v e  p h o s ­

p h o r y la t io n  . ( F r i t z  1 9 7 5 ) o D e c r e a s e d  d e l i v e r y  o f  g lu c o s e ,  

f r e e  f a t t y  a c i d s ,  amino a c i d s ,  and k e to n e s  f o r  en erg y  

p r o d u c t io n  i s  n o te d  w ith  h y p o p e r fu s io n  o f  an y  d e g r e e . 

C e l l u l a r  m e ta b o l ic  p r o d u c t s ,  su ch  as p o ta s s iu m , h y d r o g en , 

and ly s o s o m a l . enzym es a re  n o t  rem oved and t h e i r  p r e s e n c e  

e v e n t u a l l y  d e p r e s s e s  m e ta b o l ic  and f u n c t i o n a l  p r o c e s s e s . 

(Am sterdam  1 9 7 3 )«
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The r e s u l t a n t  f u n c t i o n a l  d e f e c t s  h a v e  b ee n  s t u d ie d  

n o t  o n ly  i n  th e  l i g h t  o f  n e g a t iv e  in o tr o p is m  c a u s e d  by  

c e l l u l a r  a c i d o s i s  i t s e l f ,  b u t  a l s o  as t o  how a c i d o s i s  ca n  

d i s p l a c e  c a lc iu m  from  i t s  b in d in g  s i t e  on t r o p o n in ,  a g a in  

d e c r e a s in g  c o n t r a c t i l i t y .  W hether th e  a c i d o s i s  i s  c a u s e d  

b y  l a c t a t e  p r o d u c t io n  o r  in c r e a s e d  h y d ro g en  i o n  c o n c e n ­

t r a t i o n ,  t h e  d e c l i n e  o f  in o tr o p is m  i s  i n i t i a l l y  a m eans 

o f  c o n s e r v a t io n  o f  e n e r g y  s t o r e s  i n  th e  is c h e m ic  m y o c a r d i­

um, W ith  c o n t in u a t io n  o f  th e  h y p o p e r fu s e d  s t a t e ,  h o w ev er , 

th e  b e n e f i t s  o f  lo w  m e ta b o lism  a r e  t r a v e r s e d  and c e l l u l a r  

d y s f u n c t io n  d e t e r i o r a t e s  t o  r ig o r  (K atz 1 9 7 3 , M a r c h e t t i  

and T a c c o r d i 1 9 6 7 ; 3 6 - 3 7 ) ° I t  h a s  b e e n  s t a t e d  t h a t  hem o­

dynam ic im p airm en t i s  d i r e c t l y  r e l a t e d  to  m u sc le  mass 

in v o lv e m e n t . T h e r e fo r e ,  w hen 2 0 -2 5  p e r c e n t  o f  th e  l e f t  

v e n t r i c u l a r  m u sc le  m ass i s  in v o lv e d ,  th e  n o rm a l m yocardium  

c a n n o t  c o n t in u e  t o  co m p e n sa te , r e s u l t i n g  i n  in c r e a s e d  end  

d i a s t o l i c  p r e s s u r e  and d e c r e a s e d  c a r d ia c  o u tp u t  (A m ster­

dam 1 9 7 3 )«

C l i n i c a l l y ,  t h e  f i r s t  p ro b lem  t o  be d e a l t  w ith  b y  

th e  p h y s i c ia n  and t h e  n u r se  i s  u s u a l l y  th e  c l a s s i c a l  symp­

tom  o f  a n g in a . Though t h i s  p r o c e s s  i s  n o t  c o m p le t e ly  

u n d e r s to o d , i t  i s  f e l t  t h a t  th e  c e l l u l a r  a c i d o s i s ,  i n  

a d d i t io n  t o  a c c u m u la t io n  o f  h is t a m in e  and k i n i n s  i n  th e  

u n d e r p e r fu se d  a r e a ,  s t im u la t e s  l o c a l i z e d  n e r v e  f i b e r s .  

I m p u lse s  c a r r ie d  th ro u g h  t h e s e  f i b e r s  t r a v e l  th ro u g h  th e  

s y m p a th e t ic  s y s te m  t o  th e  s e c o n d , t h i r d ,  f o u r t h  and f i f t h



t h o r a c ic  s p i n a l  n e r v e s  (G uyton  1 9 7 1 : 581^ Rushm er 1 9 7 0 :  

2 6 1 ) o P a in  i s  th u s  r e f  e r r e d  n o t  o n ly  t o  th e  a n t e r io r  

c h e s t ,  b u t a l s o  may r a d ia t e  t o  th e  b a s e  o f  t h e  n e c k , th e  

s h o u ld e r s ,  and t o  t h e  arm s. The a s se s sm e n t  o f  c h e s t  p a in  

i s  d ep en d en t on  so  many v a r i a b l e s  t h a t  c o n s i s t e n t  d ia g ­

n o s i s  o f  t r u e  a n g in a  may be q u i t e  e l u s i v e .  T h e r e fo r e ,  

e le c t r o c a r d io g r a p h y  and a r t e r io g r a p h y  a re  d ep en d ed  u p on  

f o r  c o n f ir m a t io n  o f  th e  c l i n i c a l  p i c t u r e .  Though th e r e  

a re  r a r e  i n s t a n c e s  o f  m y o c a r d ia l i n f a r c t i o n  i n  th e  p r e s ­

en ce  o f  norm al c o r o n a r y  a r t e r i e s ,  th e  g r e a t  m a j o r i t y  o f  

m y o c a r d ia l  p a t h o lo g y  ca n  be a s c e r t a in e d  b y  t h e s e  param e­

t e r s  (B r e s t  e t  a l ,  1 9 7 4 , F r i e s i n g e r  and S m ith  1 9 7 2 ) ,

When p h y s i o l o g i c  damage o c c u r s  i n  t h e  m y o c a r d ia l  

c e l l ,  e l e c t r i c a l  p o t e n t i a l s  o f  th e  c e l l u l a r  membranes 

a re  r e v e r s e d .  The p r o p o r t io n  t o  w h ich  t h i s  o c c u r s  i s  • 

d ep en d en t on th e  d e g r e e  o f  in j u r y  i n  t h a t  p a r t i c u l a r  

a r e a . A l t e r a t i o n  i n  e l e c t r i c a l  p o t e n t i a l s  i s  r e c o r d e d  by  

th e  e le c t r o c a r d io g r a m  and s e r v e s  a s  a g r o s s  s ta te m e n t  o f  

p a t h o lo g y  (Goldman 1 9 7 0 : 1 4 4 -1 4 5 )- . I n t e r p r e t a t i o n  o f  th e  

d i s c r e t e  QRS and ST segm en t ch a n g es  by th e  c a r d i o l o g i s t  

i s  added to  th e  in fo r m a t io n  a ccu m u la ted  i n  a s s e s s m e n t  and 

b lo o d  w ork,

. V i s u a l i z a t i o n  o f  th e  c o r o n a r y  a r t e r i a l  t r e e  b y  

a n g io g r a p h ic  e x a m in a t io n  s h o u ld  be p r e s e n t  down t o  a 

lum en o f  1 0 0 -2 0 0  m ic r o m e te r s .  W ith  t h i s  d e g r e e  o f  

o p a c i f i c a t i o n , ,  o c c l u s i v e  d i s e a s e  sh o u ld  be a p p a ren t i f
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i t  o b s t r u c t s  m ore th a n  t e n  p e r c e n t  o f  a v e s s e l  la r g e r  

th a n  one m i l l  erne t e r  (H u rst 1 9 7 ^  3 8 0 ) ,  T h is  in fo r m a t io n  

i s  in v a lu a b le  t o  th e  p h y s ic ia n s  who a re  d e a l in g  w ith  t h e  

m e d ic a l  and s u r g i c a l  m anagem ent o f  th e  p a t i e n t  (B a lta x e  

1973° lO -lp .)  o K ee p in g  t h i s  i n  p h y s i o l o g i c a l  p e r s p e c t i v e ,  

i t  i s  known t h a t  a s  a c o r o n a r y  a r t e r y  becom es i n c r e a s in g ­

l y  o c c lu d e d ,  th e  p o r t io n  d i s t a l  t o  th e  o c c l u s i o n  becom es  

i n c r e a s i n g l y  d i l a t e d ,  as a re  th e  c o l l a t e r a l s  f e e d in g  th e  

a r e a , due to  c e l l u l a r  h y p o x ia .  T h e r e fo r e ,  th e  r e s e r v e  

c a p a c i t y  o f  th e  a r t e r y  to  d i l a t e  i n  r e s p o n s e  t o  in c r e a s e d  

m e ta b o l ic  work i s  d im in is h e d , A 60 p e r c e n t  o c c l u s i v e  

l e s i o n  o f  a m ajor c o r o n a r y  a r t e r y  i s  .th o u g h t t o  d e c r e a s e  

th e  m y o c a r d ia l  r e s e r v e  c a p a b i l i t i e s  by  50  p e r c e n t , The 

s i g n i f i c a n c e  o f  an 80 p e r c e n t  o c c l u s i o n  o r  m ore i s  t h e r e ­

f o r e  i n d u c t i v e l y  r e p r e s e n t a t i v e  o f  s e v e r e  m y o c a r d ia l  

em b arrassm en t (G rossm an 1974° 4 " 8 ) ,

L im it a t io n s

1 ,  The c o l l a t e r a l  p a t t e r n s  w ere n o t  a s s e s s e d  by  

th e  s c a n s ,  a s  ^ ^ T e c h n e c iu m - la b e l le d  Human A lbum in  M icro -  

s p h e r e s  o r  M a cro a g g reg a tes  o f  A lbum in w ere u se d  f o r  b o th  

i n j e c t i o n ,  and c o m p u te r iz a t io n  was n o t  a v a i l a b l e ,

2 ,  A n t e r io r ,  r ig h t  a n t e r io r  o b l iq u e  ( 3 0 ° ) ,  l e f t  

a n t e r io r  o b l iq u e  ( 3 0 ° ) ,  and l e f t  l a t e r a l  v ie w s  w ere  ta k e n  

o f  a l l  p a t i e n t s ,  r a t h e r  th a n  l e s s e r  d e g r e e s .
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3o P o s s i b i l i t y  o f  o b s e r v e r  m is i n t e r p r e t a t i o n  

c a n n o t b e  e x c lu d e d 0

lj.0' T e c h n ic a l  p ro b lem s a s s o c i a t e d  w ith  m ech a n ica l^  

p h o to g r a p h ic ., and p o s i t i o n a l  in f l u e n c e s  may n o t  p r o v id e  

o p t im a l c o n d i t i o n s „

A ssu m p tio n s

I n fo r m a t io n  from  th e  c h a r t s  was f e l t  t o  b e  r e l i ­

a b le  i n  a l l  in s t a n c e s  f o r  th e  f o l l o w i n g  r e a s o n s :

lo  H u r s e ’ s n o t e s  and th e  d o c t o r ' s  h i s t o r y  and 

p h y s i c a l  or p r o g r e s s  n o t e s  c o r r e l a t e d  a s  t o  th e  ty p e  o f  

p a in  e x p e r ie n c e d o

2 0 EHds w ere i n t e r p r e t e d  b y  two c a r d i o l o g i s t s  

and d i s p a r i t i e s  w ere  s e t t l e d  b y  a d d in g  a t h ir d  o p in io n *

A l l  EKGs o f  th e  a d m is s io n  d u r in g  w h ich  th e  m y o c a r d ia l  

sc a n n in g  to o k  p la c e  w ere r e v iew ed *

3 * C in e a n g io g r a p h y  r e p o r t s  b y  th e  r a d i o l o g i s t  

and th e  c a r d i o l o g i s t  who d id  th e  c a t h e t e r i z a t i o n  w ere  

c o n s o l id a t e d *

‘ I}.* The m y o c a r d ia l  d i s p e r s i o n  s t u d i e s  w ere

i n t e r p r e t e d  b y  two n u c le a r  m e d ic in e , p h y s ic ia n s  and t h e i r  

j o i n t  o p in io n s  ap p ea red  on th e  r e p o r t  *

D e f i n i t i o n s

A n g in a  P e c t o r i s :  S u b j e c t iv e  p a in  t h a t  i s  l o ­

c a t e d  i n  th e  a n t e r io r  c h e s t  and may be r a d ia t e d  t o  th e
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e p ig a s tr iu z a , s h o u ld e r s ,  a rm s, n e c k ,  o r  b a ck  i n  th e  

p a t i e n t  w ith  h e a r t  d i s e a s e e

E le c tr o e a r d io ^ r a p h y s  The r e c o r d in g  o f  e l e c t r i c a l  

p o t e n t i a l s  o f  th e  h e a r t  as i n t e r p r e t e d  b y  a c a r d i o l o g i s t » 

C oron ary  G in e a r te r io g r a p h y :  The v i s u a l i z a t i o n  o f  

th e  c o r o n a r y  a r t e r i a l  t r e e  b y  i n j e c t i o n  o f  c o n t r a s t  ma­

t e r i a l s  i n t o  th e  l e f t  and r i g h t  c o r o n a r y  a r t e r i e s  and 

c a p tu r e d  b y  v id e o  ta p e  f i l m i n g .  '

M y o c a r d ia l D is p e r s io n  S t u d ie s ;  I n t r a v e n o u s ,  

i n t r a a r t e r i a l  o r  in t r a c o r o n a r y  i n j e c t i o n  o f  a r a d i o -  

n u c le id e  t h a t  e i t h e r  m ic r o e m b o liz e s  th e  c a p i l l a r y  s y s te m  

o r  i s  ta k e n  up b y  th e  m y o c a r d ia l  c e l l o



CHAPTER 2

REVIEW OF THE LITERATURE

The v o lu m es w r i t t e n  on  th e  c l i n i c a l *  e l e c t r o -  

c a r d io g r a p h ic *  and c in e a n g io g r a p h ic  d ia g n o s i s  o f  h e a r t  

d i s e a s e  w i l l  n o t  a llo w  a w o r th w h ile  summary i n  t h i s  d i s ­

c u s s io n *  I  have*  th e r e fo r e *  d e a l t  o n ly  w ith  th e  l i t e r a t u r e  

e v o lv in g  around t h e  m ost r e c e n t  d ia g n o s t i c  t o o l*  m y o c a r d ia l  

d i s p e r s i o n  s t u d i e s .

The d e f i n i t i o n  o f  n u c le a r  m e d ic in e  i s  b ro a d  as  

s t a t e d  i n  t h e  in tr o d u c t io n *  b u t c a r d io v a s c u la r  n u c le a r  

m e d ic in e  i n  i t s e l f  c o v e r s  a w id e  ra n g e  o f  d ia g n o s t i c  p r o ­

c e d u r e s*  each  b r in g in g  f u r t h e r  u n d e r s ta n d in g  o f  h e a r t  

d is e a s e ,  t o  l i g h t „ C h r o n o lo g ic a l  d ev e lo p m en t o f  c a r d io ­

v a s c u la r  n u c le a r  m e d ic in e  i s  d i s c u s s e d  as i t  l e a d s  to  th e  

t e c h n iq u e  o f  a lb u m in  p a r t i c u l a t e  m ic r o e m b o l iz a t io n .

A l l  t r a c e r s  u s e d  i n  n u c le a r  m e d ic in e  c o n t a in  r a d io ­

a c t i v e  e le m e n ts  t h a t  h a v e  u n s t a b le  n u c le i*  w hich* i n  t h e i r  

s e a r c h  f o r  s t a b i l i t y *  em it e n e r g iz e d  p a r t i c l e s  o r  e n e rg y  

(Thompson 1973?. 2 99 )«  The s c i n t i l l a t i o n  cam era r e c o r d s  

t h i s  r a d io  a c t i v i t y  on  an o s c i l l o s c o p e  and p h o to g r a p h s  th e  

im age to  p ro d u ce  th e  i s o t o p e  s tu d y  (S tr a u s s *  P i t t *  and Jam es 

1974? 9 - 1 0 ) .  S e l e c t i o n  o f  t h e  r a d io i s o t o p e  to  b e  u se d  i s  

d ep en d en t on w hat i s  t o  be v i s u a l i z e d *  th e  in v a s iv e n e s s

14



. 1 5

o f  th e  a d r r in is t r a t io n  p ro ced u re^  and what f a c i l i t i e s  a re  

a v a i l a b l e  f o r  th e  s tu d y  (Cannon 1 9 7 5 ) .

The u s e  o f  r a d io n u c le id e s  i n  th e  im a g in g  o f  th e  

m yocardium  was in tr o d u c e d  as e a r l y  as 1 952  b y  Y a te s  i n  

h i s  dog e x p e r im e n ts  w ith  The p o t e n t i a l  o f  th e  p r o ­

c ed u re  was r e c o g n iz e d  b y  C arr and was a p p l ie d  to  myo­

c a r d i a l  s tu d y  i n  man i n  1 9 6 2 , u s in g  ®%ib, w h ich  i s  ta k e n  

up b y  t h e  m y o c a r d ia l c e l l  as a p o ta s s iu m  a n a lo g *  I t s  

d i s t r i b u t i o n  i s  a f u n c t i o n  o f  c a p i l l a r y  b lo o d  f lo w  and 

th e  n orm al a c t i v e  t r a n s p o r t  p r o c e s s  o f  th e  c e l l *  D im in ­

i s h e d  b lo o d  f lo w  t h e r e f o r e  d e c r e a s e s  c e l l u l a r  u p ta k e  o f  

th e  r a d io i s o t o p e  (Cannon 1 9 7 5 )»  T h is  c o n c e p t  w as b u i l t  

upon i n  two y e a r s  when C arr and l a t e r  o t h e r s  ( C o l l i e r  

e t  a l*  1 9 6 8 ; H im es, W orth , and S m ith  1965? McGeehan, 

R o d r ig u e z -A n t in e z , and L ew is 1 9 6 8 ) u se d  ^-^C s f o r  v i s u ­

a l i z a t i o n  o f  i n f a r c t i o n s  a s  d e f i c i t s  in  u p ta k e*

A p a r a l l e l  t o  m y o c a r d ia l  s c a n n in g  h a d  b e e n  i n i t i ­

a te d  i n  195 8  t h a t  m ust be m e n tio n e d  as i t  r e l a t e s  to  th e  

grow th  o f  c a r d io v a s c u la r  n u c le a r  m e d ic in e  a s  a w h ole*  

R a d io is o to p e  t r a c e r s  w ere b e in g  u s e d  f o r  v i s u a l i z a t i o n  

o f  th e  cardiac"  b lo o d  p o o l*  T h is  in fo r m a t io n  w as com pared  

t o  th e  ra .d io g ra p h  o f  th e  c a r d ia c  s i l h o u e t t e  i n  t h e  d ia g ­

n o s i s  o f  p e r i c a r d i a l  e f f u s i o n  ( S tr a u s s  e t  a l*  1974s 1 0 8 )*  

T h is  d i a g n o s t i c  t e c h n iq u e  i s  f e l t  t o  be t h e  m ost w id e ly  

u s e d  h e a r t - r e l a t e d  r a d io i s o t o p e  s tu d y  tod ay*  H ot o n ly
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p e i^ ic a r d ia l  e f f u s i o n s  may be v i s u a l i z e d ,  b u t new d e v e lo p ­

m ents i n  e n g in e e r in g  a l lo w  m easurem ent o f  m u sc le  d y s fu n c ­

t i o n  and e j e c t i o n  f r a c t i o n s  (A sh b u m  e t  a l ,  1 9 7 1 , S t r a u s s  

and P i t t  1 9 7 5 )«  W ith  th e  c a r d ia c  b lo o d  p o o l  s u p p ly in g  

in fo r m a t io n  ab ou t th e  m u sc le  hem odynam ics and t h e  p e r f u s io n  

s tu d y  g iv i n g  i n s i g h t  i n t o  th e  c a p i l l a r y  i n t e g r i t y  o f  th e  

m yocardium , th e  c a r d i o l o g i s t  h a s  a d e t a i l e d  u n d e r s ta n d in g  

o f  th e  p a t i e n t ’ s p a t h o lo g y .

M y o c a r d ia l s c a n n in g  i s  b a se d  upon th e  p r e m ise  

t h a t  d i s t r i b u t i o n  o f  th e  t r a c e r  i n  th e  m u sc le  i s  p r o ­

p o r t io n a l  to  th e  b lo o d  f lo w  in  t h a t  a r e a . F u n c t io n a l ly ,  

t h e r e  a re  t h r e e  t y p e s  o f  t r a c e r s  t h a t  h a v e  b e e n  u s e d .  

I n tr a v e n o u s  i n j e c t i o n  o f  r a d io n u c l e i d e s ,  su ch  a s  o r  

•*-31cs are  s e l e c t i v e l y  ta k e n  up b y  th e  m yocardium . S eco n d  

a re  th e  d i f f u s i b l e  i n d i c a t o r s  t h a t  a re  i n j e c t e d  i n t r a ­

v e n o u s ly  or in tr a c o r o n a r y  and m ea su red  as t h e y  make t h e i r  

q u ic k  t r a n s i t  th ro u g h  th e  c a p i l l a r y  b ed . B io d e g r a d a b le  

p a r t i c l e s  a re  th e  t h i r d  ty p e  o f  r a d io n u c le id e s  u s e d ,  and  

t h e s e  are  a l s o  i n j e c t e d  in t r a c o r o n a r y  or i n t o  th e  a r t e r i a l
V

s id e  o f  th e  h e a r t .  T h ese  do h o t  p a s s  t h e  c a p i l l a r y  f i l t e r  

and r e m a in ' in  th e  ..myocardium f o r  a lo n g e r  t im e ,  a l lo w in g  

l e i s u r e l y  v i s u a l i z a t i o n  ( S t r a u s s  e t  a l .  1974-: 161{.-165).

G e n e r a l ly ,  th e  f i r s t  group o f  s c a n n in g  a g e n ts  

m e n tio n ed  in c lu d e s  i s o t o p i c  p o ta s s iu m , c e s iu m , ru b id iu m , 

t h a l l iu m ,  ammonia, and o l e i c  a c id .  T h ese  a g e n t s  are
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in c o r p o r a te d  i n t o  th e  n orm al m u s c le ,  r e v e a l i n g  a r e a s  o f  

d im in is h e d  p e r f u s io n  as lo w  i s o t o p e  u p ta k e  on  th e  s c a n  

(B o n te , G-rahm, and Moore 1973? B o t t i ,  M a c In ty r e , and P r i t ­

ch a rd  1973? T er m in i e t  a l ,  1 9 7 4 )«  h a s  b e e n  th e  m ost

f r e q u e n t ly  u s e d  r a d i o i s o t o p e ,  a s  70 p e r c e n t  o f  i t  i s  c le a r e d  

from  th e  c o r o n a r y  a r t e r i a l  b lo o d  a t  each  p a ssa g e ,, I t  d o e s ,  

t h e r e f o r e ,  r e q u ir e  t im e -d e p e n d e n t  s c a n n in g . M ost o f  t h e  

s t u d i e s  u s in g  t h i s  t r a c e r  h a v e  b e e n  in v o lv e d  i n  s t r e s s -  

t e s t i n g  i n  s e a r c h  o f . th e  e x e r c i s e - i s c h e m ic  h e a r t  (S tr a u s s  e t  

a l .  1 9 7 3 , Z a re t e t  a l .  1 9 7 3 a ) . E v a lu a t io n  o f  th e  p r e -  and 

p o s t - b y p a s s  s u r g i c a l  p a t i e n t  h a s  u se d  t h i s  m ethod  a l s o .  I t  

h a s  b e e n  p r o v e n  b e n e f i c i a l ,  e s p e c i a l l y  b e c a u s e  o f  i t s  n o n -  

i n v a s i v e n e s s ,  i f  t h e  p r o p er  t im e - im a g in g  t e c h n iq u e s  are  

a v a i la b le  (Cannon 1975>, Z a r e t  e t  a l .  1 9 7 3 b , 1 9 7 4 )°

The s e c o n d  group b r in g s  new t e r m in o lo g y  i n t o  t h i s  

d i s c u s s i o n .  T h ese  a g e n ts  a re  ta k e n  up s e l e c t i v e l y  by  th e  

f r e s h l y  i n f a r c t e d  a r e a  to  show a " h ot sp o t"  o f  in j u r y  on  

th e  b ack d rop  o f  n o r m a lly  f u n c t io n in g  m yocardium  (Z a r e t ,

P i t t ,  and B o ss  1 9 7 2 ) .  The i s o t o p i c  form s o f  g a l l iu m ,  

s ta n n o u s  p y r o p h o sp h a te , t e t r a c y c l i n e ,  c h lo r m e r o d r in , and 

m ercu ry  h y d r o x y f lu r o s c ie n s  h a v e  b ee n  u se d  (S tr a u S s  e t  a l .  

1 974° 15>0). G a lliu m  l o c a l i z e s  i n  any a r e a  o f  in fla m m a to r y  

r e a c t i o n  (Kramer e t  a l .  1 9 7 4 )> w h i le  p y r o p h o sp h a te  i s  

a t t r a c t e d  t o  th e  c a lc iu m  i n  m ito c h o n d r ia  . o f  i r r e v e r s i b l y  

damaged m y o c a r d ia l  c e l l s  ( W il ie r s o n  e t  a l .  1 9 7 5 ) .  The
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m e r c u r ia l  a g e n ts  are f e l t  t o  i n t e r a c t  w ith  th e  d e n a tu r ed  

p r o t e in s  o f  in f a r c t e d  t i s s u e  (Z a r e t  e t  a l„  1 9 7 2 ) ,  I n i t i a l  

a tte m p ts  t o  u s e  t e t r a c y c l i n e  w ere  h in d e r e d . b y  i t s  i n s t a b i l ­

i t y ,  b u t s t a b i l i z a t i o n  o f  th e  ^ ^ T c - l a b e l l e d  t e t r a c y c l i n e  

p r o v id e d  i t s  u s e  as an i n f a c t  s e q u e s t e r e d  r a d io n u c le id e .

I t s  p r e s e n c e  i n  th e  i n f a r c t  may b e  s e e n  f o r  around s e v e n  

d a y s (Holman e t  a l e 1974-; S t r a u s s  e t  a l .  1974-: 2 2 6 -2 2 9 )  „ 

From i n s i g h t  g a in e d  i n  human lu n g  p e r f u s io n  

s c a n n in g , e v a lu a t io n  o f  th e  same te c h n iq u e  f o r  m ic r o ­

e m b o l iz a t io n  o f  th e  m yocardium  was b e g u n 0 I n j e c t i o n  o f  

1 0 -6 0  m ic r o n  a lb u m in  p a r t i c l e s  i n t o  th e  a r t e r i a l  c i r c u l a ­

t i o n  o f  th e  h e a r t  r e s u l t s  i n  t h e i r  tem p o ra ry  lo d g in g  in . 

a p r e c a p i l l a r y  or c a p i l l a r y  v e s s e l .  M a cr o a g g r e g a te s  o f  

A lbum in [MAA] l a b e l l e d  w ith  -*-31i 0 r  9 Stale w ere th e  f i r s t  

t o  b e  u s e d ,  b u t t h e i r  w id e  v a r i a t i o n  o f  p a r t i c l e  s i z e  was 

a d is a d v a n t a g e .  Human A lbum in M ic r o sp h e r e s  [HAM3 w ere  

fo u n d  t o  b e  o f  m ore u n ifo r m  s i z e ,  and h a v e  come i n t o  

p o p u la r  u s e ,  th ough  b o th  r a d io n u c le id e s  a re  s t i l l  u s e d .

As t h e s e  p a r t i c u l a t e s  t r a v e l  th ro u g h  th e  a r t e r i a l  t r e e ,  

t h e i r  d i s t r i b u t i o n  i s  f e l t  t o  be r e p r e s e n t a t i v e  o f  b lo o d  

f lo w  to  t h a t  a r e a . T h is  in fo r m a t io n  m ust be in t e g r a t e d  

w ith  th e  m ass c o n t a in in g  th e  p a r t i c l e s ,  a c c o m p lis h e d  to  

a d e g r e e  b y  p i c t u r i n g  many d i f f e r e n t  v ie w s  o f  th e  i s o t o p i c  

p e r f u s io n  (A shburn e t  a l .  1 9 7 1 )»  The a lb u m in  p a r t i c l e s  

a re  e v e n t u a l ly  m e ta b o l iz e d  a f t e r  p h a g o c y t o s is  a t  th e  c a p i l ­

l a r y  L e v e l  (Wagner e t  a l ,  1 9 6 9 ) ,
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F o r  ea ch  m u sc le  f i b e r  i n  th e  h e a r t ,  t h e r e  i s  a  

c o r r e s p o n d in g  c a p i l l a r y  o r  ab ou t lj. ,0 0 0  p e r  mm  ̂ c r o s s -  

s e c t i o n a l  a r e a 0 By c o n t r o l  o f  th e  number o f  i n j e c t e d  

p a r t i c l e s ,  m ic r o e m b o liz a t io n  d o es  n o t  im p a ir  m y o c a r d ia l  

f u n c t io n  (W e lle r  e t  a l .  1 9 7 2 ) .  By m o d i f i c a t io n  o f  l a b e l i n g  

t e c h n iq u e s ,  MA.A and HAM p a r t i c l e s  h a v e  b een  r e d u c e d  i n  

num bere P r e p a r a t io n  and d o sa g e  v a r y ,  a s  d o es  th e  c a r r i e r ,

A s a l i n e  s o l u t i o n  i n i t i a l l y  u s e d  w as r e p la c e d  by a co n ­

t r a s t  medium t o  a s s u r e  c a t h e t e r  p la c e m e n t  upon  i n j e c t i o n  

b y  some i n v e s t i g a t o r s  ( S tr a u s s  e t  a l ,  1 9 7 4 : 2 1 3 ) ,

The p e r m e a tio n  o f  th e  t r a c e r  i n  th e  p a t e n t  l e f t  

c o r o n a r y /  a r t e r y  c o v e r s  th e  m a j o r i t y  o f  th e  a n t e r i o r  and 

p o s t e r i o r  l e f t  v e n t r i c l e  and a l l  o f  t h e  b a se  and l a t e r a l  

s u r f a c e .  The p a r t i c u l a t e  p e r f u s io n  i n  th e  r i g h t  c o r o n a r y  

a r t e r y  i s  m in im al i n  th e  a n t e r io r  s u r f a c e  o f  t h e  r ig h t  

v e n t r i c l e  p r io r  t o  t h e  t a k e - o f f  o f  th e  p o s t e r i o r  d e s c e n d ­

in g  b r a n c h . From t h i s  b i f u r c a t i o n ,  h o w e v e r , t h e r e  i s  

i n t e n s e  a c c u m u la t io n  o f  th e  a lb u m in  r a d i o i s o t o p e  (J a n se n ,  

J u d k in s , and Grames 1 9 7 2 ) ,  O b s e r v a t io n  o f  r a d i o a c t i v i t y  

from  th e  r i g h t  and l e f t  c o r o n a r y  i n j e c t i o n s  may b e  f u r t h e r  

u n d e r s to o d  b y  th e  a d m in is t r a t io n  o f  a v a s o d i l a t i n g  a g en t  

(G ould  e t  a l .  1 9 7 4 ) .

By th e  a d v e n t  o f  t h e  7 0 s ,  th e  im p o r ta n ce  and a p p l i c a ­

t i o n  o f  s c a n n in g  th e  m yocardium  w as a lr e a d y  r e c o g n iz e d  a s  i n ­

d ic a t e d  a b o v e , Endo e t  a l .  (1 9 7 0 )  and A shburn e t  a l ,  (1 9 7 1 )  

u se d  MAA la b e le d  w ith  b o th  th e  3-31i and f o r  t h e i r
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f i r s t  human s t u d i e s  and fo u n d  t h e i r  r e s u l t s  t o  b e  d ia g ­

n o s t i c  o f  e x p e c te d  d i s e a s e .  Endo and a s s o c i a t e s  w ere  

s a t i s f i e d  t h a t  t h e i r  s c a n n in g  c o u ld  " c l a r i f y  th e  s e v e r i t y ,  

s i t e ,  and ra n g e  o f  i s c h e m ia , 11 th ou gh  t h e i r  p o p u la t io n  w as 

s m a l l .  U s in g  a l a r g e r  g ro u p , A shburn and a s s o c i a t e s  fo u n d  

se v e n  n orm al m y o c a r d ia l  scan s, ( o f  29 s t u d ie d )  w h ich  C o rre­

l a t e d  w it h  norm al to  i n s i g n i f i c a n t  o c c l u s i o n  ( l e s s  th a n  

$0%) on  a n g io g r a p h y . Abnormal p e r f u s io n  was n o t e d  i n  a l l  

c a s e s  o f  75> p e r c e n t  o c c l u s i o n  o r  m ore. B oth  s t u d i e s  r e ­

v e a le d  a w id e  v a r ia n c e  i n  c a p i l l a r y  p e r f u s io n  d i s t a l  to  

s im i la r  o b s t r u c t iv e  l e s i o n s ,  p o in t in g  o u t  th e  i n a b i l i t y  

t o  su r m ise  m u sc le  in v o lv e m e n t  on  th e  b a s i s  o f  a r t e r i a l  

o c c l u s i v e  d i s e a s e  (A shburn e t  a l .  1 9 7 1 , Endo e t  a l .  1 9 7 0 ) .

E ven i n  t h e s e  i n i t i a l  s t u d i e s ,  c o m p lic a t io n s  w ere  

n e g l i g i b l e ,  and no ST segm en t ch a n g es  w ere n o t e d .  I t  was 

f e l t  t h a t  th e  r a r e  in s t a n c e s  o f  e c to p y  and t r a n s i e n t  EKG- 

ch a n g es  w ere s e e n  i n  o n ly  t h e  w o r s t  i n t r i n s i c  p a t h o lo g ic  

s t a t e s .  T o ta l  t im e  o f  c a r d ia c  c a t h e t e r i z a t i o n  i s  e x te n d e d  

by f i v e  m in u te s ,  and th e  s c a n n in g  p r o c e d u r e  t a k e s  no more 

th a n  h a l f  an h o u r  (A shburn e t  a l .  1 971; J a n s e n , G-rames, 

and .J u d k in s  1 9 7 3 ; W e lle r  e t  a l .  1 9 7 2 ) .

I n  J a n se n  e t  a l * 5s ' s t u d y  ( 1 9 7 3 ) ,  th e  r e f in e m e n ts  

o f  com puter s c i e n c e  augment th e  r e le v a n c e  o f  th e  d a ta .

By u s in g  two i n d i c a t o r s ,  99mrjic i n  th e  l e f t  c o r o n a r y

and ^ 31 i  MAA i n  th e  r i g h t ,  c o l o r  c o d in g  f o r  ea ch  p r o v id e d
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n o t  o n ly  s p e c i f i c i t y  o f  d i s p e r s i o n ,  b u t p e r c e p t io n  o f  

. c o l l a t e r a l i z a t i o n  from  one a r t e r y  t o  th e  o t h e r .  Of t h e  

ij.00 p a t i e n t s  s t u d ie d ,  ij.8 p e r c e n t  o f  th e  u n i t s  had  n orm al 

p e r f u s io n  i n  t h e  f a c e  o f  norm al ( l e s s  th a n  60^  o c c lu s io n )  

a r t e r i e s .  Of t h o s e  w it h  a c r i t i c a l  s t e n o s i s  (more th a n  

6 0^  o c c l u s i o n ) ,  18  p e r c e n t  had n orm al p e r f u s io n .  The 

group w ith  norm al a r t e r i e s  and abnorm al p e r f u s io n  (3% 

o f . a r t e r i a l  u n i t s  s t u d ie d )  w ere  l i s t e d  a s  f lo w  d e f e c t s  

o r  th o u g h t  t o  h ave h a d  in c o m p le te  i n j e c t i o n s .  P a t i e n t s  

w ith  a r t e r i e s  a f f e c t e d  b y  c r i t i c a l  s t e n o s i s  who had  ab­

n orm al p e r f u s io n  t o t a l l e d  9 p e r c e n t  o f  th e  u n i t s .  Hormal 

p e r f u s io n  d i s t a l  to  c o m p le te  o c c l u s i o n  was s e e n  i n  11 p e r ­

c e n t  o f  th e  a r t e r i a l  u n i t s ,  a s  w ere th o s e  w ith  co m p le te  

o c c l u s i o n  and abnorm al p e r f u s i o n .  C o l l a t e r a l  p a t t e r n s  

w ere s t u d ie d  as m e n tio n e d  and y i e l d e d  a f r e q u e n t  p a t t e r n  

o f  c o m p le te  o c c l u s i o n  o f  th e  r i g h t  c o r o n a r y  w it h  c o l l a t e r a l  

p e r f u s io n  t o  t h e  p o s t e r i o r  d e s c e n d in g  and p o s t e r i o r  l a t e r a l  

b ra n ch e s  from  th e  s e p t a l  b r a n c h e s  o f  th e  l e f t  a n t e r io r  

d e s c e n d in g  a r t e r y .  A ugm ented p e r f u s io n  to  t h e  r i g h t  v e n ­

t r i c u l a r  w a l l  (w h ich  i s  n o r m a lly  m in im a lly  p e r f u s e d )  was 

r e p e a t e d ly  s e e n  i n  c o m p le te  o r  c r i t i c a l  o c c l u s i o n  o f  th e  

r i g h t  c o r o n a r y  a r t e r y .  The u s e  o f  m y o c a r d ia l  s c a n n in g  i n  

t h i s  -stu d y  f u r t h e r  s u b s t a n t i a t e s  th e  o p in io n s  o f  p r e v io u s  

i n v e s t i g a t o r s  t h a t  i t  i s  an im p o r ta n t  e v a l u a t i v e  t o o l  when  

c o u p le d  w ith  o t h e r  d i a g n o s t i c  p r o c e d u r e s .



CHAPTER 3

METHODOLOGY

I n  an a t t e m p t  t o  p r o v i d e  d e s c r i p t i v e  i n f o r m a t i o n  

t h a t  w i l l  be  c l i n i c a l l y  a p p l i c a b l e  f o u r  p a r a m e t e r s  o f  t h e  

p a t i e n t ’ s d i a g n o s t i c  workup w ere  e n t e r t a i n e d  and  com pared . 

These w e r e :  t h e  c l i n i c a l  a s s e s s m e n t  o f  c h e s t  p a i n ,  t h e

e l e c t r o c a r d i o g r a m ,  t h e  c o r o n a r y  a r t e r i o g r a m ,  and  t h e  myo­

c a r d i a l  s c a n  o r  d i s p e r s i o n  s t u d y .

R e s e a rc h  D e s ig n

T h is  i s  a  d e s c r i p t i v e  s t u d y  s e e k i n g  t h e  r e l a t i o n ­

s h i p s  b e tw e e n  EKG’ s ,  a r t e r i o g r a p h y ,  and m y o c a r d ia l  s c a n s  

i n  p a t i e n t s  w i th  c h e s t  p a i n .  C h a r t s  on a l l  p a t i e n t s  l i s t e d  

a s  h a v in g  m y o c a r d i a l . s c a n s  w e re  t h e  s o u rc e  o f  i n f o r m a t i o n  

r e c o r d e d  on  th e  t o o l .  C h e s t  p a i n  i n f o r m a t i o n  was t a k e n  

f ro m  t h e  n u r s e ’s n o t e s ,  t h e  d o c t o r ’ s h i s t o r y  and  p h y s i c a l ,  

and  t h e  p r o g r e s s  n o t e s ,  EKG r e p o r t s  w ere  com bined  t o  r e ­

c o r d  one i n t e r p r e t a t i o n .  C in e a n g io g ra p h y  r e p o r t s  b y  th e  

c a r d i o l o g i s t  and r a d i o l o g i s t  p r o v i d e d  i n f o r m a t i o n  f o r  t h a t  

p o r t i o n  o f  t h e  t o o l .

The T o o l

The r e s e a r c h e r - d e s i g n e d  t o o l  a l lo w e d  c o n c i s e  c o l ­

l e c t i o n  and t a b u l a t i o n  o f  t h e  d a t a ,  A copy o f  t h e  t o o l  i s
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fo u n d  i n  th e  A p p en d ix , The t o o l  was d iv id e d  i n t o  fo u r  

p a r t s  o f  d a ta  c o l l e c t i o n ;  c h e s t  p a in ,  EKG-’ s ,  c in e  ang l o g -  

r a p h y , and m y o c a r d ia l s c a n s , T h ese  w i l l  be d i s c u s s e d  

i n d i v i d u a l l y .

C h est P a in

Though d i f f e r e n t  ty p e s  o f  c l a s s i f i c a t i o n  o f  a n g in a  

h a v e  b een  n o te d  i n  th e  l i t e r a t u r e ,  t h e i r  a p p l i c a t i o n  d id  

n o t  s u i t  t h i s  d i s c u s s i o n .  H e a r t d i s e a s e  was n o t  known to  

be th e  i n i t i a t i n g  f a c t o r  o f  c h e s t  p a in  i n  a l l  th e  p a t i e n t s  

o f  t h i s  s tu d y .  T h e r e fo r e ,  n u r s e ’ s n o t e s  and d o c t o r ’ s ad­

m is s io n  and p r o g r e s s  n o t e s  w ere  m o n ito r e d  f o r  r e f e r e n c e  t o  

c h e s t  p a in  and th e  d e s c r i p t i o n  o f  i t  p la c e d  i n t o  one o f  

t h r e e  c a t e g o r i e s ;  (1 ) r e s t i n g  a n g in a , ( 2 ) e x e r t i o n a l  

a n g in a , and ( 3 ) a t y p i c a l  a n g in a .

E le c tr o c a r d io g r a m

The b a s i s  f o r  EEC i n t e r p r e t a t i o n  g o e s  b ack  to  th e  

e l e c t r i c a l  ch a n g es  i n  th e  c e l l  c a u se d  by h y p o p e r fu s io n .  

D u rin g  c e l l u l a r  d e p o l a r i z a t i o n ,  when norm al r e v e r s a l  o f  

e l e c t r i c a l  f o r c e s  s h o u ld  r e s u l t  i n  n e g a t i v i t y  o u t s id e  th e  

c e l l  and p o s i t i v i t y  in s i d e  th e  c e l l ,  p a t h o lo g y  c a u s e s  th e  

o p p o s i t e  t o  o c c u r , The EEC r e c o g n iz e s  n o t  o n ly  a p o s i t i v e  

d e f l e c t i o n  from  t h e  a r e a  o f  in j u r e d  m u s c le ,  b u t due to  p o o r  

p o t e n t i a t i o n  o f  im p u lse  th ro u g h  t h i s  a r e a , s e e s  a p r o lo n g e d  

d e f l e c t i o n  t h a t  m erg es  in t o  t h e  r e p o l a r i z a t i o n  p h a se  (S o d i



a ,
P a l l a r e s  1956? 6 9 -1 0 1 )»  jy^ocardium  t h a t  i s  i n f a r c t e d  i s  

e l e c t r i c a l l y  d ea d  to  th e  e le c t r o c a r d io g r a m , and i f  th e  

i n f a r c t  i s  t r a n s m u r a l,  a l lo w s  th e  e l e c t r o d e  o r ie n t e d  to  

th e  a r e a  t o  r e c o r d  a c t i v i t y  on  th e  w a l l  o p p o s i t e  t o  i t  

(Scham roth  1 9 7 4 : 6l - 8 l ) » Q w a v e s , e l e v a t e d  ST se g m e n ts ,  

and in v e r t e d  T w aves a re  th e  more o b v io u s  s ig n s  o f  myo­

c a r d i a l  p a t h o lo g y .  M inor d e v ia t io n s  o f  t h e s e  p a r a m e te r s  

may be i n t e r p r e t e d  a s  h a llm a r k s  o f  h e a r t  d i s e a s e  by  th e  

e x p e r ie n c e d  e le c t r o c a r d io g r a p h e r .

Though r e c o r d e d  s e p a r a t e l y ,  th e  d a ta  from  th e  EKG-s 

g ro u p ed  in j u r y  and is c h e m ia  t o g e t h e r ,  and i n f a r c t  and  

aneurysm  w ere  com bined f o r  d a ta  a n a l y s i s .  P e r i c a r d i t i s  

and h y p e r tr o p h y  w ere r e c o g n iz e d  s e p a r a t e ly ,  b u t w ere l i s t e d  

u n d er  m e c h a n ic a l d e f e c t s .

C oron ary  A r te r io g r a p h y

The J u d k in s  t e c h n iq u e  u s in g  th e  r i g h t  fe m o r a l  

a r t e r y  a l lo w e d  i n j e c t i o n  o f  t h e  c o r o n a r y  a r t e r i e s  in  m ost 

c a s e s .  V id e o  ta p e  f i lm in g  o f  th e  p r o c ed u re  f o r  r e v ie w  and  

good r e s o l u t i o n  o f  th e  f i l m  a id e d  i n  p ro p er  d ia g n o s i s  o f  

a r t e r i a l  d i s e a s e .  O c c lu s io n  was d e s ig n a t e d  as s i g n i f i c a n t  

i f  75 p e r c e n t  o r  m ore o f  th e  lum en was com p rom ised . I n ­

c lu d e d  i n  t h i s  group  w ere t h o s e  w ith  c o m p le te  o c c l u s i o n s .

I f  aneurysm  was n o te d  on th e  v e n tr ic u lo g r a m , i t  w as l i s t e d  

s e p a r a t e l y .  V a lv u la r  l e s i o n s  w ere a l s o  l i s t e d  s e p a r a t e l y .



M y o c a r d ia l S can s

A S e r le  R a d io g r a p h ic s  Gamma Camera was u s e d  th r o u g h ­

o u t  th e  s t u d y .  The r e s o l u t i o n  o f  t h i s  cam era was two c e n ti-r  

m e te r s ,  so  i t  was n e c e s s a r y  to  i n j e c t  th e  r a th e r  h ig h  d o se  

o f  s i x  m i l l i c u r i e s  of. t h e  r a d io n u c le id e  (^ ^ T c  HAM o r  MAA) 

i n t o  each  s i d e ,  g iv i n g  a p p r o x im a te ly  a 6 0 ,0 0 0  p a r t i c u l a t e  

d i s t r i b u t i o n  to  th e  r i g h t  and l e f t  a l i k e . The r e p o r t s  o f  

th e  sc a n s  w ere d iv id ed  in t o  f o u r  p a r t s :  ( 1 ) norm al p e r f u ­

s io n ,  ( 2 ) o b sc u r e  d e f e c t ,  ( 3 ) abnorm al p e r f u s io n ,  and (I4.) 

one i n j e c t i o n  ( l i s t e d  u n d er t h e  a r t e r y  i n j e c t e d ) .-

D ata  C o l l e c t i o n  

C h a rts  w ere r e v ie w e d  o f  p a t i e n t s  who h a d  d ia g ­

n o s t i c  workup b e tw e e n  J a n u a ry  3 0 , 1973  and O cto b e r  1 , 1975>. 

T h e ir  EKG*s, c o r o n a r y  a r te r io g r a m s , and m y o c a r d ia l d i s ­

p e r s io n  s t u d i e s  w ere  c o l l e c t e d  and r e p o r t e d .  The h i s t o r y ,  

p h y s i c a l ,  and n u r s e s ’ n o t e s  p r o v id e d  in fo r m a t io n  about  

c h e s t  p a in .  (Each t e s t  was i n d i v i d u a l l y  r e v ie w e d  by th e  

a u t h o r .)  ^

P o p u la t io n  and Sam ple 

Names o f  p a t i e n t s  who u n d erw en t m y o c a r d ia l d i s ­

p e r s io n  s t u d i e s  w ere c o l l e c t e d  from  th e  N u c le a r  M ed ic in e  

D epartm ent o f  S t .  M ary’ s H o s p i t a l  and H e a lth  C e n te r ,

T u cso n , A r iz o n a . A l l  th o s e  p a t i e n t s  who had  EKG’ s ,  c i n e ­

a n g io g r a p h y , and th e  s c a n n in g  p r o c e d u r e  w ere  s t u d ie d .
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T hose p a t i e n t s  who h a d  an in c o m p le te  i n j e c t i o n  o f  th e  

t r a c e r  w ere e l im in a t e d  from  th e  s tu d y .

P r o p o sed  A n a ly s is  o f  th e  D a ta  

P a t i e n t s  w ere  s e p a r a te d  in t o  g ro u p s sh o w in g  norm al 

a n t e r io r  s c a n  and abnorm al a n t e r io r  s c a n , n orm al i n f e r i o r  

sc a n  and abnorm al i n f e r i o r  s c a n , and n orm al p o s t e r i o r  

sc a n  and abnorm al p o s t e r i o r  s c a n .  The p e r c e n ta g e  o f  p a ­

t i e n t s  i n  each  grou p  who a l s o  show ed s e l e c t e d  e l e c t r o ­

c a r d io g r a p h ic  and a r t e r io g r a p h ic  v a r i a b l e s  i n  th e  a s s o c i a t e d  

a r e a s  was fo u n d . The p e r c e n ta g e  o f  o c c u r r e n c e  o f  each  v a r i ­

a b le  a s s o c i a t e d  w ith  th e  d i s p e r s i o n  s tu d y  w i l l  b e  com pared  

t o  r e s u l t s  o f  o th e r  s t u d i e s .



CHAPTER !}.

CHARACTERISTICS OF THE SAMPLE

The p o p u la t io n  was com posed o f  188 men and women 

who w ere  p a t i e n t s  a t  S t „ MaryVs H o s p i t a l  and H e a lth  C e n te r  

b etw een  J a n u a ry  1 ,  1 9 7 3 , and O ctob er  1* 1975» S i x  p a t i e n t s  

w ere e l im in a t e d  from  th e  s tu d y  due t o  in c o m p le te  i n j e c t i o n  

o f  th e  r a d i o i s o t o p e 5 l e a v in g  a t o t a l  o f  182  p a t i e n t s .

T h e ir  age ra n g e  w as from  23 t o  8 0 , w ith  a mean age o f  53„ 

Each p a t i e n t  had  p r e s e n te d  h i m s e l f  t o  th e  c a r d i o l o g i s t  

w ith  a h i s t o r y  a n d /o r  symptoms s u g g e s t i v e  o f  h e a r t  d i s e a s e 0 

Each p a t i e n t  had  one o r  m ore e le c t r o c a r d io g r a m s ,  and each  

p a t i e n t  u n d erw en t co r o n a r y  a r t e r io g r a p h y  and a m y o c a r d ia l  

d i s p e r s i o n  s tu d y .  P a t i e n t  in fo r m a t io n  was c o l l e c t e d  on  

th e  r e s e a r c h e r - d e s ig n e d  t o o l  and c l a s s i f i e d  a c c o r d in g  to  

ty p e  o f  p a in  and e l e c t r o c a r d io g r a p h ic ,  c in e a n g io g r a p h ic ,  

and r a d i o i s o t o p i c  s c a n  f i n d i n g s .  The number and p e r ­

c e n ta g e s  o f  each  o f  th e  v a r i a b l e s  a re  p r e s e n t e d  ' in  T ab le  1 .
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T a b le  1 .  I n fo r m a t io n  A cco rd in g  to  F in d in g s  o f  E le c tr o c a r d io g r a m s , A r te r io g r a m s,  
and M y o ca rd ia l D is p e r s io n  S t u d ie s  in  P a t ie n t  C h a rts

CHEST PAIN

Resting 32# N = 61 
Exortional j’iî  N = 82 
Atypical 2i/£ N = 39

EKG a n te r io r  . a n t e r i o l a t e r a l i n f e r i o r p o s t e r io r

I n fa r c t 13.3% N=25 _ . 1.1% N=2 13.0% N=26 3.7% N=7
Aneurysm 1 . 6% N=3 0 N=0 0 N=0 0 N=0
In ju ry 2.7% N=5 1.1% N=2 1.1% N=2 0 N=0
Ischem ia 1 . 6% N=3 0 N=0 8.0% N=15 1.1% N=2
ifyportronhy 8 . 0% N=15>
Mo Patholorrv 39.9% N=7^
S ubendocardia l 13.0% N=26

MYOCARDIAL SCAN 
(nros i'od by)

LAD Right C ircum flex

Moit.vjI  P er fu s io n 60.1% N=120 71.0% 11=135 7k.  5% N=llj 0
Abnormal P er fu s io n 2 3 . k% N=Uh . . .. - _ 20.2% N=30 17.0% N=32
Obscure D efect 3.2% N=6 1.1% N=2 1 . 1% N=2
No I n j e c t i o n e l im in a te d  N=5 e l im in a te d  N=B e l im in a te d  11=6

CINEANGIOGRAPHY LAD Right Circum flex

Complete O cc lu s io n 11.2% N=21 I S . I d  N=29 6.hfo N=12
Over 00% 27.1% N=51 13.0% N=26 llul'% N=2?
Under B0'/o 11.7% N=22 11.2% N=2l 9.0% N=17
Aneurysm 5.9%

L6 . 8% N=88 55.9% N=105 67.6% N=127No P a th o lo g y
D i la t e d  M itra l  Annulus 
or M itr a l  P ro lap se  lU.9% N=28



CHAPTER 5

PRESENTATION AND ANALYSIS OF DATA

D ia g n o s t i c  in fo r m a t io n  from  th e  e le c t r o c a r d io g r a m  

and a r te r io g r a m  h as in  th e  p a s t  p r o v id e d  v a lu a b le  inform a-?  

t i o n  a b o u t th e  h e a r t  w h ich  h a s  g u id e d  th e  p h y s i c ia n  i n  h i s  

t r e a tm e n t  o f  . t h e . p a t ie n t *  The a d ven t, o f  m y o c a r d ia l  s c a n ­

n in g  h a s  b een  p r o p o se d  as a m ethod  f o r  g a in in g  m ore sp e c  i f - j  

i c  in fo r m a t io n  ab ou t th e  m yocardium  a t  th e  m icro  v a s c u la r  

l e v e l *  To d e ter m in e  how t h i s  in fo r m a t io n  a g r e e d  w ith  p r e ­

v io u s  f in d i n g s  o f  th e  e le c t r o c a r d io g r a m  and a r te r io g r a m ,  

p e r c e n t a g e s  o f  t h e s e  v a r i a b l e s  i n  th e  p r e s e n c e  o f  sca n  

r e p o r t s  w ere  o b t a in e d .

T a b le  2 p r e s e n t s  th e  p e r c e n t a g e s  o f  p a t i e n t s  w ith  

c h e s t  p a in  a t  r e s t ,  e x e r t i o n a l  c h e s t  p a in ,  and a t y p ic a l  

c h e s t  p a in  who h ad  n orm al or abnorm al m y o c a r d ia l  d i s p e r s io n

s t u d ie s *

' .

T a b le  2* R e p o r ts  o f  P a in  A s s o c ia t e d  W ith  F in d in g s  o f  th e  
M y o c a r d ia l S ca n

Norm al S can  
Lad % R ig h T T F C ir c  %

Abnorm al Scan  
,Lad %. R ig h t  G iro '%

P a in  a t  R e s t 62*3 6 0 ,7 .6 7 . 2 3^ *4 3 1 .1 2 6 , 2

P a in  on E x e r t io n 6 8 .3 82*9 79*3 2k ok 1 3 .5 1 5 .9

A t y p ic a l  P a in 87 * 2 76*9 8 7 * 2 7 .7 20 * 5 7 .7

29
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E x a m in a tio n  o f  th e  p e r c e n t a g e s  o f  c h e s t  p a in  a t  

r e s t  show ed s u r p r i s i n g l y  h ig h  p e r c e n ta g e s  o f  p a t i e n t s  to  

be a s s o c i a t e d  w ith  norm al m y o c a r d ia l  d i s p e r s i o n  s t u d i e s „

A m ajor  p a r t  o f  t h i s  p e r c e n t a g e  in c lu d e d  p a t i e n t s  who w ere  

r e s u s c i t a t e d  b e f o r e  o r  upon  a d m is s io n  t o  th e  em ergen cy  room  

and w ere  a r b i t r a r i l y  p u t in  t h i s  c l a s s i f i c a t i o n  b e c a u s e  o f  

t h e i r  p o o r  c o n d i t i o n .  T h ese  a r r e s t s  w ere f r e q u e n t l y ,due t o  

a rr h y th m ia s  i n  th e  a c u te  s t a g e  o f  i n f a r c t i o n  o r  e v e n  i s c h e ­

m ia , b e f o r e  th e  t o t a l  p i c t u r e  o f  m u sc le  damage c o u ld  be 

r e a l i z e d  by scan ,, T h e r e fo r e ,  th e  s e v e r i t y  o f  t h e  s i t u a t i o n

may n o t  h a v e  d i c t a t e d  th e  s e v e r i t y  o f  th e  d i s e a s e  p r e s e n t .

Many p a t i e n t s  w ith  c h e s t  p a in  on e x e r t i o n  p ro v ed  

t o  h a v e  norm al m y o c a r d ia l  s c a n s .  I n t e r e s t i n g l y ,  a v e r y  

h ig h  number o f  p a t i e n t s  had  norm al i n f e r i o r  s c a n s  i n  th e  

f a c e  o f  e x e r t i o n a l  p a in ,  w h erea s  fe w e r  show ed t h e  same 

f in d i n g s  in  r e l a t i o n  to  th e  a n t e r io r  s u r f a c e .  H igh  p e r ­

c e n t a g e s  o f  p a t i e n t s  w ith  a t y p i c a l  p a in  show ed no m y o c a r d ia l  

s c a n  a b n o r m a lity .

T a b le s  3 ,  ij., and 5  p r e s e n t  th e  p e r c e n ta g e  o f  p a ­

t i e n t s  who h ad  e l e c t r o c a r d io g r a p h ic  and a r t e r io g r a p h ic  

f in d in g s  a s s o c i a t e d  w ith  e i t h e r  a norm al o r  an abnorm al 

m y o c a r d ia l s c a n  o f  th e  a n t e r i o r ,  i n f e r i o r ,  and p o s t e r i o r  

s u r f a c e s .

The in fo r m a t io n  from  T a b le  3 d e m o n str a te s  a n t i c i ­

p a te d  o u tco m es to  a c e r t a i n  e x t e n t .  T h ere w ere  a fe w  

p a t i e n t s  who had  n orm al a n t e r io r  s c a n s  a f t e r  h a v in g  an



T a b le  3o P e r c e n ta g e s  o f  P a t i e n t s  W ith  A n t e r io r  M y o c a r d ia l  
S ca n n in g  N o r m a lity  o r  A b n o rm a lity  Who D is p la y  
A s s o c ia t e d  EKG or C in e a n g io g r a p h ic  V a r ia b le s

Norm al A n te r io r  
D is p e r s io n  S tu d y

i
Abnorm al A n te r io r  
D is p e r s io n  S tu d y

EKG

A n te r io r  MI 6 .3
A n t e r io r  I s c h e m ia  1 2 .5
N orm al 5 0 .0

CINE

T o t a l  LAD 3 . 5
O ver 80^ 2 5 .0
U nder 80^ 1 ^ .1
N orm al 5 7 .8

38.6
6.8

1 1 .4

38.6
3 6 .4

2 .3
2 2 .7

KEY:

EKG = e le c t r o c a r d io g r a m  
MI = m y o c a r d ia l i n f a r c t i o n  
CINE= c in e a n g io g r a p h y
LAD = l e f t  a n t e r io r  d e s c e n d in g  a r t e r y  
Over 80$  = o v e r  80$  o c c l u s i o n  o f  LAD 
U nder 80$  = u n d er  80^ o c c l u s i o n  o f  LAD
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T a b le  l}.o P e r c e n ta g e s  o f  P a t i e n t s  W ith  I n f e r i o r  M y o c a r d ia l  
S c a n n in g  N o r m a lity  o r  A b n o rm a lity  Who D is p la y  
A s s o c ia t e d  EKG o r  C in e a n g io g r a p h ic  V a r ia b le s

N orm al I n f e r i o r  
D is p e r s io n  S tu d y  

%

Abnorm al I n f e r i o r  
D is p e r s io n  S tu d y  

%

EKG

I n f e r i o r  MI 8 .1  
I n f e r i o r  I s c h e m ia  9 .6  
N orm al 8 .9

4 2 . 1
2 .6

1 8 . 4

CINE

T o t a l  R ig h t  8 .9  
O ver 80^  1 3 -3  
U nder Q0% 1 1 .1  
N orm al 6 5 -9

Il4-«7
2 3 - 7
1 3 - 2
1 8 . 4

KEY:

EKG = e le c t r o c a r d io g r a m
MI = m y o c a r d ia l i n f a r c t i o n
CINE= c in e a n g io g r a p h y
RIGHT= r i g h t  c o r o n a r y  a r t e r y
O ver 80^ = o v e r  o c c l u s i o n  o f  R ig h t
U nder 80$  = u n d er  80^ o c c l u s i o n  o f  R ig h t



33

T a b le  5>0 P e r c e n ta g e s  o f  P a t i e n t s  W ith P o s t e r i o r  M y o c a r d ia l  
S ca n n in g  N o r m a lity  o r  A b n o rm a lity  Who D is p la y  
A s s o c ia t e d  EKG- o r  C in e  a n g io g r a p h ic  V a r ia b le s

N orm al P o s t e r io r  
D is p e r s io n  S tu d y  

%

Abnorm al P o s t e r io r  
D is p e r s io n  S tu d y  

• fo

EKG.

P o s t e r io r  MI 0„7  
N orm al lj.8> 6

9 . 4
9 . 4

CINE

T o t a l  G iro 2 ,1  
O ver 80^ 1 2 .9  
Under 80^ 6.1j. 
N orm al 7 9 ,3

2 5 ,0
2 5 , 0
1 8 . 8
3 1 ,3

KEY:

EKG = e le c t r o c a r d io g r a m
MI = m y o c a r d ia l  i n f a r c t i o n
CINE= c in e a n g io g r a p h y
CIRC= c ir c u m f le x  c o r o n a r y  a r t e r y
Over 80^ = o v e r  80% o c c l u s i o n  o f  c ir c u m f le x
Under 8 0 $  = u n d er  80^ o c c l u s i o n  o f  c ir c u m f le x



*
a n t e r io r  i n f a r c t i o n .  I t  i s  n o te w o r th y  t h a t  n orm al a n t e r io r  

sc a n s  d id  n o t  show h ig h e r  n orm al e l e c t r o c a r d io g r a p h ic  or  

a r t e r io g r a p h ic  p e r c e n t a g e s .

The d a ta  i n  T a b le  Ij. r e v e a l s  r a t h e r  lo w  p e r c e n t a g e s  

o f  p a t i e n t s  w ith  a n t ic i p a t e d  a r te r io g r a m , and e l e c t r o c a r d i o ­

gram r e s u l t s  b o th  i n  t h e  n o rm a l and abnorm al a s p e c t s  o f  th e  

m y o c a r d ia l s c a n . Though 65  p e r c e n t  o f  p a t i e n t s  w ith  n o r ­

m al i n f e r i o r  sc a n s  h ad  no. c o r o n a r y  a r t e r i a l  d i s e a s e  o n ly  

8 ,9  p e r c e n t  had  norm al e le c t r o c a r d io g r a m s .  Of p a t i e n t s  

w ith  abnorm al i n f e r i o r  d i s p e r s i o n  s t u d i e s ,  4 2 , 1  p e r c e n t  

had  i n f e r i o r  i n f a r c t s  b y  e le c t r o c a r d io g r a m , b u t  a .h ig h  18  

p e r c e n t  h a d  no e l e c t r o c a r d io g r a p h ic  a b n o r m a lity  a t  a l l .

The an g iogram s show ed c o n s i s t e n t  r e l a t i o n  b e tw e e n  norm al 

v e s s e l s  and norm al s c a n s ,  abnorm al v e s s e l s  and abnorm al 

s c a n s .

T a b le  5  d e m o n str a te s  p e r c e n t a g e s  o f  p a t i e n t s  w ith  

norm al p o s t e r i o r  s c a n s  t o  b e  s m a ll  i n  r e s p e c t  t o  e l e c t r o ­

c a r d io g r a p h ic  o r  a r t e r io g r a p h ic  p a t h o lo g y .  Of p a t i e n t s  

w ith  abnorm al p o s t e r i o r  s c a n s ,  o n ly  9 , 4  p e r c e n t  had  a s s o ­

c i a t e d  p o s t e r i o r  i n f a r c t s , ,  a s u r p r i s i n g l y  s m a l l  number, 

s in c e  t h e r e .w e r e  a l s o  9 , 4  p e r c e n t  who had  n orm al e l e c t r o ­

ca rd io g ra m s, i n  t h i s  g ro u p , A c o r r e s p o n d in g  p i c t u r e  i s  

s e e n  in . th e  a n g io g r a p h ic  r e p o r t s  w here more p a t i e n t s  had  

norm al c ir c u m f le x  a r t e r i e s  th a n  t o t a l l y  o c c lu d e d  a r t e r i e s  

in  th e  f a c e  o f  an abnorm al p o s t e r i o r  s c a n .



CHAPTER 6

INTERPRETATION AND DISCUSSION

The h ig h  p e r c e n ta g e  o f  p a t i e n t s  d i s p la y in g  c h e s t  

p a in  a t  r e s t  w ith  norm al m y o c a r d ia l  s c a n s  h a s  b e e n  p o s t u ­

l a t e d  t o  be due t o  i n c l u s i o n  o f  p a t i e n t s  who e x p e r ie n c e d  

c a r d ia c  a r r e s t , ,  A n oth er  r e a s o n  f o r  th e  p r e v a le n c e  o f  p a in  

a t  r e s t  w it h  norm al s c a n s  may be t h a t  th e  p a t i e n t  w ith  

ca rd io m y o p a th y  o r  v a lv u la r  d i s e a s e  may h ave  no l o c a l i z e d  

p e r f u s io n  d e f e c t s  b u t s t i l l  h a v e  a d i l a t e d ,  d eco m p en sa ted  

h e a r to  The d i s p e r s i o n  s tu d y  r e c o g n iz e d  s i z e  and d i l a t i o n ,  

b u t t h e s e  comments w ere n o t  in c lu d e d  i n  t h i s  s t u d y . ,

The h ig h  number o f  p a t i e n t s  w ith  e x e r t i o n a l  c h e s t  

p a in  who had n orm al s c a n s  su p p o r ts  th e  t h e o r e t i c a l  b a s i s  

o f  s t r e s s  t e s t i n g .  I f  p a in  i s  in d e e d  a s s o c i a t e d  w ith  

e x e r c i s e  o n ly ,  t h e  a ssu m p tio n  t h a t  p e r f u s io n  d e f e c t s  are  

p r e s e n t  o n ly  a t  t h i s  t im e  and t h e n  r e t u r n  t o  n o rm a l seem s  

v a l i d .  T hat a t  l e a s t  68 p e r c e n t  o f  t h e s e  p a t i e n t s  had  

norm al m yocardium  upon s c a n n in g  ( a t  r e s t )  p o i n t s  o u t t h e i r  

p o t e n t i a l  b e n e f i t  from  b y p a ss  g r a f t  s u r g e r y .

T h ere w ere many p a t i e n t s  w it h  a t y p i c a l  p a in  who 

had no a b n o r m a lity  s e e n  on th e  d i s p e r s i o n  s t u d y .  T h is  

grou p  o f  p a t i e n t s  in c lu d e d  29 p e o p le  who had  e i t h e r  d i l a t e d

m it r a l  a n n u lu s  o r  l e a f l e t  p r o la p s e  and 16  who h ad  o th e r
/

v a lv u la r  p a t h o l o g i e s .
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A l l  o f  t h e s e  s t a t i s t i c s  seem  t o  p o in t  o u t th e  n e e d  

f o r  im p r o v in g  ou r h i s t o r i c a l  and s u b j e c t i v e  a s s e s s m e n t  o f  

c h e s t  p a in .  C e r t a in ly  t h e  a r b i t r a r y  c l a s s i f i c a t i o n  o f  

t h i s  s tu d y  c o u ld  b e  im p roved  u p o n e As p r e v i o u s l y  s t a t e d  

i n  t h i s  d i s c u s s i o n ,  n u r s e s  a re  d e e p ly  in v o lv e d  in  th e  o n -  . 

g o in g  a s s e s s m e n t  o f  c h e s t  p a in .  How th e  n u r s e  p e r c e iv e s  

and t r e a t s  th e  p a in  h ad  g r e a t  b e a r in g  on th e  d o c t o r ’ s 

p e r c e p t io n  and tr e a tm e n t  o f  t h e  p a t i e n t .  The c u r r e n t  

t r e n d  tow ard  b r o a d e n in g  o f  p h y s i c a l  a s se s sm e n t  s k i l l s  h a s  

em p h a sized  th e  b e n e f i t s  o f  s p e c i f i c  in fo r m a t io n  t h a t  th e  

n u r se  may c o n t r i b u t e .  Im p ro v in g  p h y s i c a l  a s s e s s m e n t  s k i l l s  

and im p r o v in g  i n t e r r o g a t i v e  s k i l l s  w i l l  a id  ou r  u n d e r s ta n d ­

in g  o f  th e  p a t i e n t  w ith  c h e s t  p a in .

T h ere w e re  a few  p a t i e n t s  who d is p la y e d  a t o t a l  

l e f t  a n t e r io r  d e s c e n d in g  o c c l u s i o n  and an a n t e r io r  i n f a r c ­

t i o n  y e t  had  norm al a n t e r io r  p e r f u s io n .  H ow ever, h a l f  o f  

th e  p e o p le  who h ad  norm al s c a n s  show ed no a r t e r io g r a p h ic  

o r  e le c t r o c a r d io g r a p h ic  a b n o r m a l i t i e s .  I t  seem s t h a t  

th e r e  s h o u ld  be m ore th a n  ^0 p e r c e n t  o f  th e  n o rm a l s c a n s  

a s s o c i a t e d  w ith  n orm al a r te r io g r a m s  and e le c t r o c a r d io g r a m s ,  

y e t  w e ig h in g  a g a in s t  t h i s  p e r c e n ta g e  a r e  th e  v a lv u la r  

p a t h o lo g ie s  and is c h e m ia  p a t t e r n s .  N orm al m yocardium  i s  

e x p e c te d  i n  t h e s e  c a s e s ,  y e t  th e  s t a t i s t i c a l  w e ig h t  o f  

t h e s e  a b n o r m a li t ie s  c o u n ts  a g a in s t  a t o t a l l y  n orm al p i c t u r e .  

The p r e s e n c e  o f  norm al d i s p e r s i o n  s t u d i e s  i n  th e  f a c e  o f
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e le c t r o c a r d io g r a p h ic  and a n g io g r a p h ic  a b n o r m a li t ie s  i s  th e  

fo u n d a t io n  o f  in v a s iv e  therapy,* I n  t h i s  s tu d y  2^ p e r c e n t  

o f  a l l  norm al a n t e r io r  m y o c a r d ia l s c a n s  w ere shown t o  h a v e  

o v e r  80 p e r c e n t  o c c lu s n o n  o f  th e  l e f t  a n t e r io r  d e s c e n d in g  

a r te r y j, m aking t h e s e  p a t i e n t s  o p t im a l  b y p a ss  g r a f t  c a n d i­

d a t e s  *

Of t h e  p a t i e n t s  w ith  abnorm al a n t e r io r  s c a n s ,  i t  

w as i n t e r e s t i n g  t o  n o t e  t h a t  o n ly  3806  p e r c e n t  h ad  h ad  a 

c o n fir m e d  i n f a r c t  b y  e le c t r o c a r d io g r a m . P erh a p s d i s c o n ­

c e r t i n g  was th e  f a c t  t h a t  a few  show ed o n ly  a n t e r io r  

is c h e m ia  o r  no e le c t r o c a r d io g r a p h ic  a b n o r m a lity  a t  a l l .

I t  may b e assum ed t h a t  s u b e n d o c a r d ia l  o r  in tr a m u r a l i n f a r c t  

w ere n o t  r e c o g n iz e d  b y  th e  g r o s s  p r e c o r d ia l  e v a lu a t io n  o f  

th e  a n t e r io r  m yocardium  on e le c tr o c a r d io g r a m *  T h is  ca n n o t  

be th e  f u l l  e x p la n a t io n  o f  u n e x p e c te d  abnorm al s c a n s ,  how­

e v e r ,  b e c a u s e  c in e a n g io g r a p h ic  f in d in g s  o f  o c c l u s i o n  w ere  

n o t  w id e sp r e a d  e i t h e r *  The t e c h n i c a l  a c u i t y  o f  th e  e q u ip ­

m ent was n o t  su ch  a s  to  a l lo w  r e s o l u t i o n  o f  q u i t e  s m a ll  

a r e a s ,  so  t h e  p o s s i b i l i t y  t h a t  th e  p e r f u s io n  s t u d i e s  w ere  

m is in t e r p r e t e d  ca n n o t be e x c lu d e d *  The u s e  o f  p h o to g r a p h ic  

r e a d o u t  o f  th e  s c a n s  may a l s o  te n d  to  d e c r e a s e  a b i l i t y  t o  

a s s e s s  s m a ll  a r e a s  o f  abnorm al p e r fu s io n *  N o n e t h e le s s ,  

p e r f u s io n  d e f e c t s  o f  th e  a n t e r io r  s u r fa c e  may be p r e s e n t  

i n  h y p e r tr o p h y  o r  d i l a t a t i o n ,  w h ich  may o r  may n o t  h a v e  

e le c t r o c a r d io g r a p h ic  o r  a r t e r io g r a p h lc  c o u n te r p a r ts *
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P a t i e n t s  w ith  n orm al i n f e r i o r  m y o c a r d ia l s c a n s  h ad  

b o th  a lo w  p e r c e n ta g e  o f  e l e c t r o c a r d io g r a p h ic  a b n o r m a lity  

and a l s o  a s u r p r i s i n g l y  low  r a t e  o f  n o r m a li t y .  A g a in , b e ­

c a u se  t h e r e .w ere  abnorm al v a r i a b l e s  t h a t  d id  n o t  n e c e s ­

s a r i l y  d e n o te  m y o c a r d ia l dam age, t h e  p e r c e n ta g e  o f  n o r m a li t y  

i n  r e l a t i o n  to  a l l  a b n o r m a li t ie s  may be d i s p r o p o r t io n a t e ly  

s m a l l„ A r te r io g r a p h ic  f in d i n g s  i n  t h e  p a t i e n t  w ith  a n orm al 

i n f e r i o r  s c a n  seem ed  to  f o l l o w  an e x p e c te d  lo w  in c id e n c e  

o f  o c c l u s i v e  d is e a s e *

The grou p  w ith  an abnorm al i n f e r i o r  d i s p e r s i o n  

s tu d y  show ed a h ig h e r  i n f a r c t i o n  r a t e  i n  a d d i t io n  t o  an  

in c r e a s e  i n  th e  a b se n c e  o f  a b n o r m a li t ie s  on th e  e l e c t r o ­

ca rd io g r a m , The p e r c e n ta g e  o f  p e o p le  w ith  i s c h e m ia  was 

c o m fo r ta b ly  lo w , b u t t h e s e  th r e e  p i e c e s  o f  in fo r m a t io n  

s e e m in g ly  do n o t  c o in c id e  w ith  ea ch  o t h e r .  L o o k in g  a t  

a r t e r io g r a p h ic  f i n d i n g s ,  t o t a l  r i g h t  o c c lu s io n s  a re  p r e v ­

a l e n t ,  b u t n orm al r i g h t  c o r o n a r y  a r t e r i e s  a c c o u n t  f o r  

a lm o s t  o n e - f i f t h  o f  a l l  th e  a r te r io g r a m s  done on  p e o p le  

w ith  abnorm al i n f e r i o r  s c a n s .

The p o s s i b i l i t y  th a t  d i s p a r i t i e s  c o u ld  b e  due to  

m e c h a n ic a l o r  e v a lu a t iv e  e r r o r  ca n n o t  be d is c o u n t e d .  P e r ­

h a p s th e  l i m i t a t i o n s  o f  p o s i t i o n i n g  c o u ld  a c c o u n t  f o r  

a m b ig u ity  o f  th e  i n f e r i o r  s u r f a c e .  E le c t r o c a r d io g r a p h ic  

l e a d  p la c e m e n t  c e r t a i n l y  i s  s u b o p t im a l f o r  th e  e v a lu a t io n  

o f  th e  i n f e r i o r  m yocardium , as l e a d s  2 ,. 3 ,  and avF a re  f a r
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rem oved from  th e  a r e a ,  T a k in g  a l l  t h e s e  p o i n t s  i n t o  c o n ­

s id e r a t i o n ,  i t  m ust b e i n f e r r e d  t h a t  ou r  u n d e r s ta n d in g  o f  

the; i n f e r i o r  p o r t io n  o f  th e  h e a r t ,  w h i le  g e n e r a l l y  c o r r e c t ,  

may b e q u i t e  l i m i t e d .

The c ir c u m f le x  s y s te m  f e e d in g  th e  l a t e r a l  and 

p o s t e r i o r  p o r t io n s  o f  m yocardium  w o u ld  seem  to  b e  th e  m ost  

d i f f i c u l t  t o  a s s e s s .  H ow ever, p a t i e n t s  w ith  n o rm a l p o s t e ­

r i o r  s c a n s  show ed th e  e x p e c te d  norm al e le c t r o c a r d io g r a m s  

and a r te r io g r a m s  „ T h ere  d o e s  seem  t o  be a p ro b lem  i n  

a p p r e c ia t in g  th e  abnorm al p o s t e r i o r  s u r f a c e  on  t h e  d i s ­

p e r s io n  s tu d y  and th e  e le c t r o c a r d io g r a m , h o w e v e r . T here  

w ere as many p o s t e r i o r  i n f a r c t s  as n orm al e l e c t r o c a r d i o ­

gram s, and ev en  m ore norm al c ir c u m f le x  a r t e r i e s  th a n  

abnorm al i n  th e  p r e s e n c e  o f  an abnorm al s c a n . T h ese  d i f ­

f e r i n g  r e s u l t s  seem  t o  r e f l e c t  th e  d i f f i c u l t y  i n  c l o s e  

a s s e s s m e n t  o f  th e  p o s t e r i o r  s u r f a c e .  A g a in , e l e c t r o c a r d i o ­

g r a p h ic  l e a d  p la c e m e n t  i s  l e s s  th a n  o p t im a l f o r  a s se s sm e n t  . 

o f  t h i s  a r e a .  P o s i t i o n i n g  i n  th e  l e f t  l a t e r a l  p o s t e r i o r  

p o s i t i o n  h a s  becom e r o u t in e  f o r  th e  d i s p e r s i o n  s t u d i e s  

s in c e  t h i s  s tu d y  was c o m p le te d .

The in fo r m a t io n  from  t h i s  s tu d y  i s  com pared  to  

th a t  from  A shburn and a s s o c i a t e s  (1 9 7 1 )»  T h e ir  n orm al 

m y o c a r d ia l s c a n s  w ere  fo u n d  t o  b e  a s s o c i a t e d  w it h  norm al 

a r t e r i e s  o r  l e s s  th a n  $0  p e r c e n t  o c c l u s i v e  d i s e a s e .  The 

f in d i n g s  o f  t h i s  s tu d y  show ed t h a t  i n  p a t i e n t s  w ith  norm al
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m y o c a r d ia l  s c a n s ,  ea ch  a r e a  d e m o n str a te d  a c o r r e s p o n d in g  

norm al a r t e r i a l  b ed  much m ore th a n  h a l f  o f  th e  t im e 0 I n  

c o n t r a d ic t i o n  t o  A shburn e t  a l . ' s  (1 9 7 1 )  f i n d i n g  t h a t  h ig h  

grad e l e s i o n s  w ere  n e v e r  a s s o c i a t e d  w ith  n orm al s c a n s ,  

t h i s  s tu d y  fo u n d  f a i r l y  s i g n i f i c a n t  num bers o f  s e v e r e  o c c l u ­

s i v e  l e s i o n s  t o  b e a s s o c ia t e d  w ith  n orm al d i s p e r s i o n  s t u d i e s „ 

The in fo r m a t io n  from  th e  s tu d y  o f  J a n se n  e t  a l ,

(1 9 7 3 )  seem s to  c o r r e l a t e  w it h  th e  r e s u l t s  o f  t h i s  s tu d y 0 

T h e ir  s tu d y  a s s e s s e d  ea ch  a r t e r i a l  sy s te m  a s  one o f  a l l  

p o s s i b l e  s y s te m s  i n  a l l  p a t i e n t s ,  w h erea s  t h i s  s tu d y  

a s s e s s e d  th e  p e r c e n ta g e s  o f  p a t i e n t s  w ith  a c e r t a i n  sc a n  

r e p o r t  ( a n t e r i o r ,  i n f e r i o r ,  o r  p o s t e r i o r )  who d is p la y e d  

o th e r  v a r i a b l e s  o f  th e  same a r e a ,  J a n se n  e t  a l„  had a 

s m a ll  grou p  o f  p a t i e n t s  w ith  n orm al a r t e r i e s  and abnorm al 

p e r f u s io n ,  as was s e e n  in  t h i s  s tu d y .  T hey s u r m is e d - in ­

c o m p le te  i n j e c t i o n  t o  be p a r t i a l l y  r e s p o n s i b l e ,  w h i le  t h i s  

s tu d y  e l im in a t e d  any sc a n s  t h a t  w ere f e l t  t o  h a v e  had  

in c o m p le te  i n j e c t i o n s .  C ard iom yop ath y  was assum ed to  have, 

r e s u l t e d  i n  m ost o f  th e  o t h e r s ,  a s  was d i s c u s s e d  p r e v io u s ­

l y  i n  t h i s  s t u d y „

E v a lu a t io n  o f  o c c l u s i v e  l e s i o n s  show ed 18  p e r c e n t  

h ig h  g ra d e  t o  11 p e r c e n t  c o m p le te  o c c lu s io n s  i n  th e  a n a ly ­

s i s  o f  in d i v i d u a l  a r t e r i e s  i n  th e  J a n se n  e t  a l ,  (1 9 7 3 )  

s tu d y  a s  th e y  r e l a t e d  t o  n orm al p e r f u s io n  b y  s c a n .  R e f e r ­

en ce  b a ck  t o  T a b le s  3 ,  k-> and 5  w i l l  d e m o n str a te  s im i la r



p e r c e n ta g e s  a s  b ro k en  up i n t o  th e  th r e e  a r t e r i a l  s y s t e m s 0 

The b e n e f i t  o f  in fo r m a t io n  r e g a r d in g  c o l l a t e r a l  p a t t e r n s  

was n o t  a v a i l a b l e  to  u s  0



CHAPTER 7

CONCLUSIONS AMD REGOMEiroATIONS FOR 
FURTHER STUDY

E d u c a t io n  and p r e p a r a t io n  o f  th e  p a t i e n t  who i s  

t o  h a v e  t h i s  b a t t e r y  o f  c a r d io v a s c u la r  t e s t i n g  may n o t  

o n ly  a f f e c t  h i s  co m fo r t d u r in g  t h e  p r o c e d u r e s 5 b u t may 

in f lu e n c e  h i s  a c c e p ta n c e  o f  th e  m e d ic a l  o r  s u r g i c a l  t r e a t ­

ment t h a t  i s  p r o p o se d  from  th e  r e s u l t s  o f  th e  t e s t 0 I t  i s ,  

t h e r e f o r e ,  th e  n u r s e f s r e s p o n s i b i l i t y  to  u n d e r s ta n d  th e  

im p l i c a t io n s  o f  th e  f i n d i n g s „

T h e , im p o r ta n ce  o f  r a d i o i s o t o p i c  e v a l u a t i o n  o f  th e  

m yocardium  m ust be a s s e s s e d  a s  i t  i s  u se d  i n  t h e  d ia g n o s i s  

workup o f  ea ch  i n d i v i d u a l  p a t i e n t „ G e n e r a l ly ,  t h i s  s tu d y  

h a s  shown t h a t  i t  ca n  im p a rt v a lu a b le  in fo r m a t io n  about 

i n t e g r i t y  o f  th e  m y o c a r d ia l c a p i l l a r y  b ed  t h a t  ca n n o t and 

m ust n o t  be im p l ie d  from  th e  e le c t r o c a r d io g r a m  o r  c i n e -  

angiogram ,0 J u s t  as h ig h  g ra d e  o c c l u s i o n s  may be a s s o c ia t e d  

w ith  n orm al p e r f u s io n ,  so  may norm al e le c t r o c a r d io g r a m s  

b e  a s s o c i a t e d  w ith  abnorm al p e r f u s i o n 0' The f i n d i n g s  h a v e  

a l s o  s u b s t a n t ia t e d  th e  a s su m p tio n  t h a t  th e  p a t i e n t  w ith  

a n g in a  may h a v e  n o rm a l o r  a t  l e a s t  v i a b l e  m yocardium ,, 

W h atever th e  c a s e ,  th e  in fo r m a t io n  from  m y o c a r d ia l  d i s p e r ­

s io n  s t u d i e s  s u p p l i e s  v a lu a b le  in fo r m a t io n  t o  t h e

lS-2
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c a r d i o l o g i s t  o r  th e  su r g e o n  t o  en h an ce  h i s  t r e a tm e n t  o f  

th e  p a t ie n t o

The f o l l o w i n g  recom m en d ation s a re  made f o r  f u r t h e r

s tu d y :

lo I n v e s t i g a t e  th e  e f f e c t s  o f  d i f f e r e n t  p o s i t i o n ­

in g  f o r  a s se s sm e n t  o f  th e  i n f e r i o r  m yocardium , b o th  e l e c t r o ­

c a r  d io  g r  a p h i c a l l y  and in  th e  n u c le a r  m e d ic in e  d ep a rtm en t 0 

2 0 S tu d y  u n d e r p e r fu se d  a r e a s  o f  m yocardium  t h a t  

h a s  b e e n  r e v a s c u la r i z e d ,  s e e k in g  th e  l i m i t a t i o n s  o f  th e  

b e n e f i t  o f  s u r g e r y .



APPENDIX 

PATIENT DATA SHEET

a



PATIENT #  _ NAME .  HOSPITAL # ADMISSION DATE

CHEST PAIN

Resting^___
E xertional_  
A ty p ic a l  ]

.EKS ja n te r io r e n t e r i o l s t e r a l I n f e r io r p o s t e r io r  .
N'

I n fa r c t , . . .

Aneurycm
In ju ry
Ischem ia
HyiDertronhy
Mo Patholo.cy
Subendocardial

MYOCARDIAL SCAN LAD Right Circum flex
(area  f e d  by) ______   .____________________ '
Normal P e r fu s io n
Abnormal P e r fu s io n
Obscure D e fec t
Mo I n j e c t i o n

CINEANGIOGRAPHY LAD R ight C ircum flex

Comolete O cc lu s io n
Over 60% ..

Under 00%
Aneurysm
Mo P ath o logy
D i la te d  M itra l  Annulus 
or M itr a l  .Prolapse
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