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A method of cooling the heart  by perfusing the p e r i c a r d i a / c a v i t y  with ice-cold  physiolog- 
ical saline through a special  plastic f is tula tube is suggested. Two channels at right angles 
to each o ther  are  dr i l led  in the r im  of the tube so that during perfusion the surface of the 
hear t  can be uniformly i r r iga ted  and a rapid fall in the t empera tu re  of the myocard ium 
(from 1.2 to 4~C/min) can be obtained without disturbing the cardiac rhythm. In the author ' s  
opinion, the suggested method differs advantageously f ro m  other  methods used to cool the 
hear t ;  it  provides  be t t e r  opportunities for  studying the physiological p roper t i es  of the hear t  
and can be recommended  for  use in the pract ice  of cardiac surgery .  

In exper imenta l  r e s e a r c h  involving hypothermia,  besides general  cooling of animals a technique of 
cooling isolated organs such as the brain,  hear t ,  etc. ,  is used. This is usually done by passing blood o r  iso-  
tonic salt  solutions through the blood vesse ls  of the organ to be cooled or  by applying ice to the organ [3, 5]. 

These methods,  when used on the hear t ,  suffer  f r o m  cer ta in  disadvantages.  To create  optimal con-  
ditions for  cooling the hear t  its outer  surface  must be i r r iga ted  simultaneously and uniformly with the cool-  
ing fluid. 

The suggested method of cooling the hear t  is based on the method of perfusion of the pe r i ca rd ium used 
for  a long t ime in physiology to study the mechanism of cardiac tamponade [1, 2, 4]. To supply the perfusion 
fluid to the pericardia1 cavity and to remove it a special  plastic f istula tube is proposed (Fig. 1). At one end 
of the tube (length 18 mm, d iameter  4.5 mm) it has a r i m  (diameter  11 ram, thickness 2.2ram) for  holding 
the tube in the per icard ia l  cavity and on the other  end fits a sliding portion of the same diameter ,  with a r i m  
4 mm  thick, f r ee ly  movable along the tube. As the sliding par t  moves along the tube toward the per ica rd ium,  
the membrane  is f i rmly  fixed between the r im  inser ted  into the per icard ia l  cavity and the sliding part .  

TABLE 1. Changes in Tempera tu res  of the 
Left  Ventricle of the Cat during Local Cooling 
of the Heart 
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Fig. 1. F is tu la  tube for  perfus ion of the pe r i ca rd ium:  
a, b) longitudinal sec t ions;  c) t r a n s v e r s e  s e c t i o n  
through tube; a) sliding port ion (f) close to r i m  of tube 
(g); b) sliding port ion moved along channel toward end 
of tube; e) f ront  view of r i m  with channels (d); e) notch 
cut in r im .  Dimensions of tube given in m i l l i m e t e r s .  

A notch is cut out of one s ec t o r  of the r i m  like the notch on a gas t r i c  f is tula tube to enable the r i m  of 
the tube to be inse r ted  through an incision of s m a l l e r  d i ame te r  in the pe r i ca rd ium.  The sur face  of the r i m  
facing the ep ica rd ium is in f i r m  contact  with it. Four  radia l  canals  equidistant  f r o m  each  o ther  a re  dr i l led 
in the r i m  of the tube at r ight  angles to its lumen to secure  uni form i r r iga t ion  of the hear t  (Fig. lc) .  One 
such tube is introduced through an incision into the p e r i c a r d i a / c a v i t y  on the vent ra l  sur face  of the hear t  
and another  on the do r so l a t e r a l  su r face .  The hear t  is cooled with i ce -co ld  phys io log ic~  sal ine which e s -  
capes  f r o m  the o r i f i ces  of the holes dr i l led  in the f i r s t  tube,  sp reads  out fanwise ove r  the p e r i c a r d i u m  and 
myocard ium,  and drains  away through the cor responding  holes in the r i m  of the second tube. 

During expe r imen t s  with cooling of the hear t  the flow of i ce -co ld  solution is regula ted  by s c r ew  clips 
and a d ropper  mounted in the rubbe r  tube connecting it to the r e s e r v o i r .  The level  of the solution in the 
cyl inder  is 70 c m  above the hear t .  The t e m p e r a t u r e  of the solution in the cyl inder ,  as it en te r s  the p e r i -  
card ia l  cavi ty ,  and in the ves se l  in which per fus ion  fluid draining f r o m  the pe r i ca rd i a l  cavi ty  col lects ,  is 
m e a s u r e d  by m e r c u r y  t h e r m o m e t e r s .  A thermocouple  is introduced through an incision in the chest  wall  
into var ious  pa r t s  of the m y o c a r d i n m  of the left  vent r ic le .  Before  per fus ion  the chest  wall  is c losed with 
a r t e r y  fo rceps .  The r ec t a l  t e m p e r a t u r e  was m e a s u r e d  with a t h e r m o m e t e r  inser ted  to a depth of 6-7 cm. 
Complete  ag reemen t  was found between the volumes of i ce -co ld  solution enter ing the pe r i ca rd ia l  cavi ty  and 
leaving it in equal t ime  in te rva l s .  The difference between the t e m p e r a t u r e  of these  volumes did not exceed 
2~ 

Heart-cooling expe r imen t s  were  c a r r i e d  out on six cats  under thiopental  anes thes ia .  Art i f ic ia l  r e s p i -  
ra t ion  was applied through the t r a chea  by a push-pul l  appara tus .  Per fus ion  of the pe r i ca rd ia ]  cavi ty  with 
the ice-co ld  solution lowered  the myocard ia l  t e m p e r a t u r e .  The r e su l t s  given in Table 1 show that the de- 
g ree  of lower ing of the myocard ia l  t e m p e r a t u r e  i n c r e a s e s  with an inc rease  in the minute volume of p e r -  
fusion. 

The r e su l t s  obtained sugges t  that this method can be used to cool the hear t .  A definite advantage of 
the method is that the ca rd iac  rhy thm is not d is turbed and the t e m p e r a t u r e  of the organ  r e tu rns  quickly and 
spontaneously to no rm a l  a f t e r  the cooling has been  discontinued. 
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