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It is known that for restoration of cardiac  ac t iv i ty  after c l in ica l  death compl i ca t ed  by ventricutar f ibr i l la t ion,  
eondensor discharges combines with propulsion of the blood in the arter ies  [3, 4, 6-8,  10, 12] may  be successfully 

used. However, exper imenta l  data have shown that the major i ty  of animals  which have undergone five minutes of 
c l in ica l  death from hemorrhage compl ica ted  by ventricular f ibr i l la t ion,  subsequently die [3, 4]. This may be re la ted  
to a delayed restoration of effect ive cardiac  ac t iv i ty  and, consequently,  prolongation of hypoxia.  

tn the l i terature it is stated that after ventdcular  f ibri l lat ion caused by electro~rauma, the organism may  be 
revived by a combinat ion of e l ec t r i ca l  defibri l la t ion and external  cardiac  massage,  which in these circumstances 
can sustain effect ive blood circulat ion for a longer period of t ime [ 1 , 2 ,  8, 11]. 

On the basis of these data i t  appeared expedient  to study the possible use of external  card iac  massage together 
with pumping of the blood into the arteries and defibr i l la t ion in case ventricular f ibr i l la t ion set in at the t ime  of 
fatal  blood loss. 

M E T H O D S  

The experiments  were performed on 14 dogs weighing 11-17 kg each .  Before the experiments  a l l  dogs were 

given pantopon (8 mg/kg)  subcutaneously. Cl in ica l  death was induced by free le t t ing of blood from the femoral  
artery for five min.  

In one of the fourteen dogs ventricular f ibri l lat ion arose spontaneously after three minutes of c l in ica l  death.  
In the remaining dogs ventricular f ibr i l la t ion was produced by electroshock.  An al ternat ing current (220 v) was in-  
troduced through the trunk of the an imal  via an oblique loop three minutes after the onset of c l in ica l  death.  

To restore the vi ta l  functions of the organism we used an ar t i f ic ia l  respirator to pump air into the lungs and to 
pump the blood in 0.5-1 ml 0.1% epinephrine solution into the femoral a r te ry .and external  card iac  massage.  The 
la t ter  was performed by pressing on the anterior  wall  of the thoracic cage in the region of the lower third of the 
breastbone with the pa lm of the left  hand which is covered by the pa lm of the right for strength. Pressure is exer ted 

on the breastbone 40-60 times a minute.  The massage proceeded for one minute together with forcing blood into 
the artery.  Then defibri l la t ion was performed with a discharging condensor (4000-5000v) through e}ectrodes p laced  
on each side of the thorax. If the f ibr i l la t ion was not hal ted,  external  card iac  massage was resumed and after 30-40 
seconds defibr i l la t ion was repeated .  

To compare the effectiveness of using ar ter ia l  pumping of blood and external  cardiac  massage to e l imina te  
hypoxia during ventricular f ibri l lat ion we analyzed the data from 132 experiments  on reviving dogs after c l in ica l  
death caused by btood loss (from the archives of the laboratory of exper imenta l  physiology of the A c a d e m y  of Medica l  
Sciences,  USSR). In these experiments  we used pumping of blood and epinephrine into the arteries in combinat ion 
with ar t i f ic ia l  respiration to restore heart  act ion after five minutes of c l in ica l  death.  In 21 dogs ventr icular  f ibr i l -  
lation was observed and was e l imina ted  after in t ra-ar ter ia l  pumping of blood with the a id  of condensor discharges. 
If cardiac  ac t iv i ty  after the use of the condensor discharge was not restored, the arrangement  was repea ted  until  

positive results were obtained.  



Thus, a l l  the ma te r i a l  studied may be divided into three groups. The first group (basic) consists of 14 exper i -  
ments in which c l in ica l  death from blood loss was compl ica ted  by ventricular f ibr i l la t ion,  and after re-establ ishment  
of cardiac  ac t iv i ty  external  massage was used in combinat ion with in t ra -ar te r ia l  pumping of blood and def ibr i l la t ion.  
The second group included 21 experiments  in which after similar conditions of c l in ica l  death in t ra -ar te r ia l  blood 
pumping and defibr i l la t ion were used for resuscitation but not external  card iac  massage. The third group included 
111 experiments  in which c l in ica l  death from blood loss was not compl ica ted  by ventricular f ibri l lat ion and cardiac  
ac t iv i ty  was restored by in t ra -a r te r ia l  blood pumping. 

R E S U L T S  A N D  D I S C U S S I O N  

In a l l  14 dogs (Group I) in which we used external  cardiac massage in addit ion to in t ra -ar te r ia l  blood pumping, 
effect ive cardiac  ac t iv i ty  was restored in one or two minutes after the ini t ia t ion of resuscitation.  Four out of nine 
dogs survived in which the period of death lasted less than 16 min; five dogs in whom death lasted more than 16 
min died.  

In dogs of the second group, in which external  massage was not used, in t ra -a r te r ia l  transfusion and defibri l -  
lation as well  led  in a l l  cases to restoration of the cardiac  act ivi ty .  However, in ~/3 of the animals  this occurred 

la ter  than two minutes from the start of resuscitation. Corresponding with the later  restoration of cardiac  ac t iv i ty  
and consequently,  with the more prolonged hypoxia,  the number of viable  animals in this group was ext remely  small .  
Out of 15 dogs in which the duration of death was less than 16 rain, one survived. Al l  six dogs which underwent death 
for longer than 16 rain died.  

Thus, the use of external  cardiac  massage enables a larger number of animals  to survive after f ive-minute  
c l in ica l  death compl ica ted  by ventricular f ibr i l la t ion.  This, evident ly ,  may be explained by the decreased period 
of hypoxia in dogs in Group I as a consequence of more rapid restoration of cardiac  ac t iv i ty  and more effect ive 
circulat ion produced by the massage during the t ime from the ini t ia t ion of resuscitation until the moment  spontaneous 
cardiac  ac t iv i ty  returns. However only those dogs survived in which the period of c l in ica l  death did not exceed 16 
min.  With longer periods of c l in ica l  death a l l  animals  died. It is known that  the v iabi l i ty  of the organism after 
resuscitation post c l in ica l  death from blood loss is determined by the length of the preceding period of death [5]. 

In experiments  of  the third group, in which f ibri l lat ion did not occur and card iac  massage was not used, the 

survival of the animals  after 10-26 rain of c l in ica l  death was the same as in the experiments  of Group I, when c l in ica l  
death was compl ica ted  by ventricular fibrillatior~ and in t ra -ar te r ia l  transfusion and defibri l la t ion as well as external  
cardiac  massage were used for restoring cardiac  ac t iv i ty .  When c l in ica l  death was greater than 16 rain, the survival 
of the animals  in Group III was essential ly greater than in Group I: out of 41 dogs in the Group III nine survived, 
whereas in Group I only one survived out of five. Cardiac ac t iv i ty  in dogs of Group III was restored ear l ier  (after 
30-40 seconds of resuscitation) than in dogs of Group I (after 1-2 minutes of resuscitation).  Consequently, the period 
of ineffect ive cardiac  ac t iv i ty  in dogs in which c l in ica l  death was compl ica ted  by ventricular f ibr i l la t ion and in the 
complex arrangement for restoring vi ta l  functions including cardiac  massage was more prolonged than in dogs without 
f ibr i l la t ion in which cardiac  massage was not u t i l ized .  

In addit ion to the data evidencing the advantages of external  cardiac  massage in comparison to in t ra -ar te r ia l  
transfusion, there is ev idence  in the l i terature indicat ing that external  massage ensures less adequate  circulat ion than 
spontaneous cardiac  ac t iv i ty  [8]. 

These data suggest that  while external  cardiac  massage is being carried out in the exper imenta l  an imalhypoxia  
develops, rendering an unfavorable effect  on the survival of dogs after c l in ica l  death compl ica ted  by f ibri l la t ion.  
Evidently this fact causes the lack  of positive results in the use of external  cardiac  massage in cases where the length 
of the period of c l in ica l  death exceeds 16 rain. 

Thus, the experiments  we have carried out show that the use of external  cardiac  massage in the resuscitation 
of dogs after f ive-minute  c l in ica l  death from blood loss, compl ica ted  by ventricular f ibr i l la t ion,  produces an in-  
crease in an imal  survival.  
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  b a c k  o f  th i s  i s s u e .  
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