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The curve  of instantaneous (at in tervals  of 0.02 sec) p r e s s u r e  gradients  between the c o m -  
municat ing cham be r s  of the hear t  is the envelope of the hear t  sound. This  indicates that  it 
is propor t iona l  to the cu rve  of instantaneous blood flow veloci t ies  in this par t  of the sys t em.  
Hence it follows that the higher  the p r e s s u r e  gradient ,  the h igher  the veloci ty  of the blood 
flow and the g r e a t e r  the ampli tude of osci l la t ions  on the phonocard iogram.  
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Despite  a t tempts  [1, 2, 6, 7] to c r e a t e  a theory  of hear t  sounds,  the genesis  of the hear t  sound st i l l  
r ema ins  unexplained and mainly  a m a t t e r  fo r  con jec ture  [3-5]. 

To study the p rob lem of the genesis  and informat ive  value of the hear t  sound, curves  of the p r e s s u r e  
in the right ven t r i c l e  r eco rded  in pat ients  with a ven t r i cu la r  septa l  defect  during diagnostic  ca rd iac  ca the t -  
e r iza t ion  were  compared  with the phonoca rd iograms  (PCGs). 

E X P E R I M E N T A L  M E T H O D  

The p r e s s u r e  cu rves  we re  r eco rded  in 152 pat ients  with leakage of blood f r o m  the left  ven t r i c le  into 
the r ight  and synchronized with record ing  of PCG and ECG. In synchronized cycles  of the p r e s s u r e  curves  
of the left and right vent r ic les  the p r e s s u r e  gradients  (PGs) were  calcula ted in m m  Hg at minimal  t ime  in- 
t e rva l s  (usually 0.02 sec) to give instantaneous p r e s s u r e  gradients .  The values obtained were  plotted (or-  
dinate) against  the t ime  of the ca rd iac  cycle ,  divided into 0 .02-sec  in tervals  (abscissa) .  

E X P E R I M E N T A L  R E S U L T S  

Tiny indentations on the cu rve  of r ight  ven t r i cu l a r  p r e s s u r e  could be  seen  visual ly  in the phase  of 
expulsion (Fig. la) .  In pat ients  with no pathological  leakage of blood into the right ven t r i c l e  the cu rve  of 
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Fig. 1. Curve  of r ight  ven t r i cu l a r  
p r e s s u r e :  a) ven t r i cu l a r  septa l  de -  
fect ;  b) pu lmonary  s tenos is .  

p r e s s u r e  in it was always smooth  and a lmos t  comple te ly  f r e e  f rom 
these  sma l l  osc i l la t ions ,  espec ia l ly  in the phase  of expulsion of 
blood (Fig. lb).  

Compar i son  of the instantaneous p r e s s u r e  gradient  cu rve  
with the PCG showed that the cu rve  is the envelope of the hear t  
sound (Fig. 2). Whatever  the r eason  fo r  this ,  the envelope of the 
sound was propor t iona l  to t hecu rve  of instantaneous veloci t ies  of  
the blood flow. Hence it follows that  the higher  the p r e s s u r e  g r a -  
dient and the higher  the blood flow velocity,  the g r e a t e r  the ampl i -  
tude of osci l la t ions  on the PCG. In other  words ,  the g r e a t e r  the 
r ange  of change of instantaneous p r e s s u r e  gradients  during the 
ca rd iac  cycle ,  the louder  the sound r eco rded  on the PCG. 
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PCG wi th  s u p e r p o s e d  e n v e l o p e  
of  h e a r t  sound.  

If the  p r e s s u r e  g r a d i e n t  be tween ,  f o r  e x a m p l e ,  the  le f t  and 
r igh t  v e n t r i c l e s  is  z e r o  {and the  r a t e  of b lood  flow f r o m  one v e n -  

t r i c l e  to the  o t h e r  t h rough  the  p a t h o l o g i c a l  open ing  is a l so  ze ro ) ,  

no h e a r t  sound  is p r o d u c e d .  Th i s  h a p p e n s  when the  p r e s s u r e  in 
the  r i gh t  v e n t r i c l e  is s h a r p l y  i n c r e a s e d  in p a t i e n t s  wi th  v e n t r i -  
c u l a r  s e p t a l  de fec t .  In such  c a s e s  the d e f e c t  b e c o m e s  "aphon ic"  
in type. 

The heart sound in defects of the heart thus arises when 
a pathological leakage of blood takes place from one part of the 
cardiovascular system into another; its loudness is proportion- 
al to the pressure difference causing the leakage of blood, and 
the envelope of the heart sound on the PCG corresponds to the 
dynamics of the pressure gradients between the communicating 
cavities during the cardiac cycle. 
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