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D efibrillation  was first p roduced, w ith  the  use of a discharging  capaci
tor, by the R ussians Prevost and  B attelli in 1899. K ouw enhoven, em 
ploying capacitor discharges, p roduced  de fib rillation , b u t in  an  
unpred ic tab le  way. R . S. M ackay in 1960 m ade the  im p o r tan t ob 
servation th a t th e  presence of a 1 henry  inducto r, in  series w ith  the 
capacitor, roughly halved  the req u ired  energy for defib rillation . T h is  
suggested to us th a t the  design of the  induc to r m igh t be the critical 
e lem ent for capacitor defib rillation  and  n o t ju s t the  watt-second 
charge on  the capacitor. R edup lica ting  M ackay's w ork, w hile  the 
cu rren t an d  voltage waveforms generated  across chest and  h e a r t of 
the dog w ere observed and  pho tog raphed  o n  a d u a l beam  oscilloscope, 
resulted  in  the  unexpected  observation  th a t m ost inductors  satu rated  
an d  p roduced ringing. R in g in g  caused v io len t body response and 
e rra tic  defibrillation . A  cu rre n t waveform  from  a 30 watt-second 
capacitor discharge across the dog chest is show n in  F igure 1. Note 
short rise tim e of 0.005 m illiseconds. E rra tic  an d  unp red ic tab le  d e
fibrilla tion  occurs. A p roperly  designed n o n sa tu ra tin g  in d u c to r p ro 
duced consistent cu rren t waveforms, m in im a l o r no  body response 
and  predictable  defibrillation . F igure 2 illustrates the  sim ultaneous 
cu rren t (top) and  voltage (bottom ) waveforms generated  across a
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dog’s chest from  a 30 watt-second capacitor discharge th ro u g h  such 
an inductor. N ote  rise tim e is 0.37 m illisecond. In  23 cases of con
genita l and  acquired  h ea rt disease since D ecem ber 1961, in te rna l DC 
pulse defib rilla tion  has been em ployed a t esophageal tem peratures 
to 27° C. D efibrillation  was produced a t settings betw een 15 and  50 
watt-seconds in  children  and  adults respectively. Recently, in  a 61 
year o ld  m an  w ith m itra l insufficiency, defibrillation  was achieved 
with a single 10 watt-second d ischarge a t an  esophageal tem pera tu re
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of 23° C. Energy dissipated  in  the  h e a r t by a  single 30 watt-second 
discharge is one-eighth th a t of a  0.25 second 220 volt AC discharge.
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