
CHAPTER V

The p r e se n t  stu d y  used  FT3 and FT4I a s  t e s t s  o f  th y r o id  
fu n c t io n  to  show th e  tr u e  m eta b o lic  s t a t u s  o f  th e  p a t i e n t s .  The STI were 
o b ta in ed  from sim u lta n eo u s f a s t  speed  r e c o r d in g , a t  100 m m /sec ., o f  
e le c tro ca r d io g ra m  and M-mode echocardiogram  under d ir e c t  2D 
echocardiogram  g u id an ce . The p a t ie n t s  s tu d ie d  had good q u a l i t y  M-mode 
r e c o r d in g s  w ith  a good 'a o r t ic  b o x '. The STI th u s  o b ta in ed  r e f l e c t  the  
e x a c t  and tr u e  in t e r v a ls .  LVET measured by t h i s  method i s  s i g n i f i c a n t l y  
lo n g er  than th e  LVET taken from th e  in d ir e c t  c a r o t id  p u ls e  t r a c in g  a id  
a s  a con seq u en ce, th e  PEP i s  s i g n i f i c a n t l y  s h o r te r  than th e  
c o n v e n t io n a lly  measured PEP. T h is  has been amply d em on strated  by 
Griebenow e t  a l  (1 9 8 2 ) . McDonald a l s o  showed th a t  th e  s y s te m ic  p r e s su r e  
p u ls e  u n d ergoes a change in  c o n f ig u r a t io n  a s  i t  p a s s e s  down th e  
a r t e r i a l  t r e e .  I t  a t t a in s  a h ig h er  peak p r e s s u r e , becom es more rounded 
and th e  in c i s u r a l  n otch  which c o in c id e s  w ith  th e  a o r t ic  v a lv e  c lo s u r e  
becom es l e s s  sh a r p ly  d e f in e d . T h is  would make th e  measurement o f  th e  STI 
by th e  c o n v e n tio n a l t r ip p le  record  method in a c c u r a te  and a s  a 
con seq u en ce any a n a ly s is  th erefrom  would lea d  to  f a c t i t i o u s  v a lu e s .
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In e a r l i e r  s t u i d i e s ,  none o f  them has used  th e  M -inode 

echocardiogram  to  record  th e  S T I. T h is  s tu d y  a g r e e s  w ith  o th e r  s t u d ie s  
th a t  have dem onstrated  th a t  th e  e j e c t io n  f r a c t io n  and th e  v e l o c i t y  o f  
c o n tr a c t io n  o f  th e  l e f t  v e n tr ic u la r  w a ll  in c r e a se  s i g n i f i c a n t l y  w ith  
in c r e a s in g  l e v e l  o f  th y ro id  hormone. Good l in e a r  c o r r e la t io n s  have a l s o  
been dem onstrated  in  t h i s  s tu d y . We a re  a l s o  a b le  to  d em on stra te  good  
in v e r se  l in e a r  c o r r e la t io n s  between l e v e l s  o f  hormone and th e  QS2,
LVETI, and PEPI. In h yp erth yro id  p a t ie n t s  who u s u a l ly  have in c r e a se d  
h e a r t r a t e s ,  th e  u se  o f  u n corrected  PEP and LVET may n ot c o r r e la t e  w e l l  
w ith  th e  hormone l e v e l .  As sp o d ick  has p o in te d  o u t , PEP r e q u ir e s  no 
c o r r e c t io n  fo r  h e a r t r a te s  upto 110 b e a ts  per m in u tes o n ly . But th e  
h y p erth y ro id  p a t ie n t s  can have h ea rt r a t e s  much h ig h er  than t h a t ,  a s  i s  
th e  c a se  w ith  a number o f  our p a t ie n t s .  A fte r  c o r r e c t io n s  fo r  h ea rt  
r a t e s ,  we found th a t  th e  PEPI and th e  LVETI c o r r e la te d  w e l l  w ith  th e  
th y r o id  hormone l e v e l s .  We b e l ie v e  th a t  th e  sh o r te n in g  o f  th e  PEPI, th e  
LVETI and QS2 are  predom inantly  due to  th e  ch ro n o tro p ic  e f f e c t  o f  th e  
th y r o id  hormone, w h ile  the in c r e a se  in  e j e c t io n  f r a c t io n  and th e  
v e l o c i t y  o f  c o n tr a c t io n  i s  p r im a r ily  due th e  in o tr o p ic  e f f e c t .  The fo r c e  
freq u en cy  r e la t io n s h ip  (B ow ditch phenomenon) d o es  n o t p la y  any 
s i g n i f i c a n t  r o le  in  in c r e a s in g  th e  in o tro p ism  in  in t a c t  and c o n sc io u s  
s u b j e c t s ,  w hich means th a t th e  in c r e a s e  in  h ea rt r a te  has n e g l ig ib l e  
e f f e c t  on th e  l e f t  v e n tr ic u la r  c o n t r a c t i l e  fu n c t io n .

The c o r r e la t io n s  d em onstrated  in  t h i s  stu d y  co u ld  be used  to  
improve th e  d ia g n o s t ic  s e n s i t i v i t y  and s p e c i f i c i t y  o f  p a t ie n t s
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c l i n i c a l l y  su sp e c te d  to  be h ypez'thyroid . I t  i s  a n o n in v a s iv e  and e a s i l y  
r e p r o d u c ib le  method. T h is  i s  more tr u e  in  p r o v in c ia l  h o s p i t a l s  where 
stu d y  i s  l im ite d  to  T3 and T4 which do n o t r e f l e c t  th e  tr u e  th y r o id  
s t a t u s  o f  th e  p a t ie n t ,  and o f te n  r e q u ir e  s e v e r a l  d ays to  weeks fo r  th e  
r e p o r ts  to  be a v a i la b le .  These in d ic e s  by th em se lv es  may n o t  be s p e c i f i c  
enough to  make th e  i n i t i a l  d ia g n o s is  o f  h yp erth yro id ism  a s  th e y  vary  
w ith  a number o f  c o n d it io n s  su ch  a s  th e  p r e lo a d , th e  a f t e r lo a d ,  and th e  
m yocard ia l fu n c tio n  which in tu rn  v a r ie s  w ith  a v a r ie t y  o f  c o n d it io n s  
in c lu d in g  th e  in o tr o p ic  s t a t e .  But in  th e  s e t t i n g  m en tion ed , th e y  cou ld  
h e lp  in  making th e  d e c is io n  in  th e  trea tm en t o f  th e  p a t ie n t  w h ile  th e  
la b o ra to i'y  r e p o r ts  a re  aw aited . T h eir  p a r t ic u la r  u s e f u ln e s s  l i e s  in  th e  
fo l lo w  up o f  th e  p a t ie n t s  e s p e c ia l ly  th o se  w ith  p red om in an tly  
c a r d io v a sc u la r  m a n ife s ta t io n s , th e  so  c a l le d  ' th y r o c a r d ia c s  ' ,  a s  th e  
t e s t  i s  n o n in v a s iv e  w ith  l i t t l e  d isc o m fo r t to  th e  p a t i e n t s ,  can be  
perform ed q u ic k ly  in  a few m in u tes, and can be rep ea ted  a s  o f t e n  a s  i s  
r e q u ir e d .

The d isa d v a n ta g e  o f  t h i s  method i s  th a t  tr a in e d  p e r s o n n e ls  
a re  req u ired  and th e  M-mode echocardiogram  q u a l i t y  i s  n o t c c o n s i s t e n t ly  
good in  p a t ie n t s  w ith  very  th ic k  c h e s t  w a ll  or w ith  a ir  tr a p p in g  
d is e a s e s  o f  th e  lung.

The u se  o f  d op p ler to  d e t e c t  th e  f lo w  and v e l o c i t y  o f  b lood  
f lo w  in  th e  a o r ta  i s  now b e in g  in v e s t ig a t e d  and have been found to  vary  
i n s i g n i f i c a n t l y  w ith  th e  M-mode e c h o c a r d io g r a p h ic a lly  m easured S T I. The 
two te c h n iq u e s  would improve and complement each  o th e r  a s  th e  d o p p ler
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would h e lp  o f f s e t  th e  d isa d v a n ta g e  o f  in ad eq u ate  M-tnode im aging in  
p a t ie n t s  w ith  t h ic k  c h e s t  w a ll  or in ad eq u ate echo-w indow .
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