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ABSTRACT 

The authors describe the  method of combined e lec t ro-  

anaesthesia with i n t e r f e r e n t i a l  cur ren ts  i n  24 cases of 

various s u r g i c a l  operations. To choose the  co r rec t  current 

f o r  e lec t roanaes thes ia  (minimal i n t e r f e r e n t i a l  cur ren ts  

bringing l i g h t  anaesthesia) ana lges ia  w a s  t e s t e d  before 

t h e  operation. When i n t e r f e r e n t i a l  cur ren ts  are used for 

e lec t roanaes thes ia  the  shortcomings of t he  method c l i n i c a l l y  

are eliminated. &,A) !,?y 
Electroanaesthesia,  which w a s  f irst  used by Leduc i n  1902, has re- - /57* 

cen t ly  capured t h e  a t t e n t i o n  of researchers again due t o  i t s  d e f i n i t e  advantages 

( t h e  almost instantaneous introduction of ana lges ia  i n  t h e  p a t i e n t ,  and t h e  

br inging  out from electroanaesthesia,  t he  g rea t  therapeut ic  value, the  ab- 

sence of s i d e  e f f e c t s  and af te r -e f fec ts  on t h e  body). 

For a sho r t  t i m e  a f t e r  the  research by Leduc, e lec t roanaes thes ia  w a s  

s tud ied  experimentally, and individual attempts w e r e  made t o  employ 

* Note: Numbers i n  the  margin indicate  pagination i n  t h e  o r i g i n a l  
t ex t .  
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surgery (Robinovitsch, Neergard; G. S. Kalendarov; V. A. Glazov; Bonino, 

Ba l l e s t r azz i ;  N .  M. Liventsev; M. G. Anan'yev; Smith). A l l  of t hese  authors 
wave 

employed a s q u a r e G e n t  (up t o  8 mA as a mean value,  off-duty f a c t o r  1:lO) 

i n  conjunction with a galvanic component (up t o  16 mA as a mean va lue) ,  o r  

a s inusoida l  cur ren t  (up t o  220 mA as an e f f e c t i v e  value,  with a frequency 

of 700 cps, as a r u l e ) .  

Kirschbaum successfu l ly  applied e lec t roanaes thes ia  i n  operations on 

e ight  p a t i e n t s  with bums on 20-60% of the  e n t i r e  body surface.  The cur ren t  

reached 180-200 mA i n  the  f i r s t  minute of anaesthesia;  i t  then decreased t o  

100-110 mA. 

creased t o  zero i n  15  minutes. 

operation, and consciousness rapidly returned a f t e r  t h e  cur ren t  w a s  switched 

o f f .  

After t he  operation was  terminated, t h e  cur ren t  s t r eng th  de- 

A l l  e igh t  p a t i e n t s  w e r e  unconscious during t h e  

The authors proposed e lec t roanaes thes ia  as a method of s e l e c t i o n  during 

rrperarions en h ~ r ~ e d  p i t i e n t s  w i t h  c l ea r ly  expressed toxemia. 

However, along with the  analgesia,  t h e  electric cur ren t  produced general  

muscular r i g i d i t y ,  breathing d i f f i c u l t y  due t o  laryngospasm and impairment 

of t h e  r e sp i r a to ry  muscle function, a considerable increase  i n  t h e  a r t e r i a l  

p ressure ,  tachycardia,  and c l e a r l y  expressed unfavorable sensations under the  

e l ec t rodes  a t  t he  beginning of t h e  anaesthesia.  

Previously,  when very deep anaesthesia and re laxa t ion  of t h e  muscles 

w e r e  des i r ed  when each anaesthesia method w a s  employed, e lec t roanaes thes ia  

could not compete with o ther  narcot ic  methods. 

anaes thes ia  has undergone s ign i f i can t  changes and has come t o  contain several 

components. Ind iv idua l  pharmacological methods have been employed i n  order 

t o  produce analgesia;  o thers  have been employed t o  supplement i t  by relaxa- 

t i o n  of a l l  t h e  s k e l e t a l  muscles. 

I n  recent years ,  general 

Thirdly, o the r  methods have been employed 
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t o  cont ro l  t he  hemodynamics. 

A t  t h i s  new developmental stage of t o t a l  anaesthesia,  attempts have been 

made t o  u t i l i z e  e lec t roanaes thes ia  t o  s u s t a i n  analgesia i n  multicomponent 

anaesthesia with the  use of muscle re laxants  and ganglio-blocking prepara t ions  

(Lombard, Knutson). 

Hardy w a s  t h e  f i r s t  t o  conduct twelve operations l a s t i n g  up t o  two and 

one-half hours under electroanaesthesia.  

cur ren t  with a frequency of 70 cps. 

45-110 mA. The premedication w a s  secobarb i to l  (75-100 mg) and a t ropine  (0.8 mg). 

After thiamyl (200 mg) and succinyl-choline (50 mg) w e r e  introduced, in tuba t ion  

w a s  performed; then the  cur ren t  s t rength  increased up t o  the  optimum value f o r  

maintaining analgesia.  After t he  operation w a s  terminated, extubation w a s  

performed and t h e  cur ren t  w a s  switched o f f .  The na rco t i c  influence of t h e  

l a t t e r  ended instantaneously.  

expressed (up t o  140 s t rokes  per minute) tachycardia and ar ter ia l  hypertension 

(up t o  260 mm) w e r e  observed during t h e  operation. The p a t i e n t s  evaluated t h e  

cu r ren t  as unpleasant. 

anaes thes ia ,  which w a s  probably r e l a t ed  t o  the  inco r rec t  s e l e c t i o n  of t h e  

r e q u i s i t e  cur ren t  s t rength .  

b u m  under the  e lec t rodes .  

na rcos i s ,  ind ica ted  no changes which could be r e l a t e d  t o  the  prolonged inf luence  

The author employed a s inuso ida l  

The cur ren t  s t r eng th  varied between 

However, when t h i s  method w a s  employed a c lear ly-  

Two out of the  twelve p a t i e n t s  d id  not undergo complete 

A complication arose i n  one pa t i en t  - a class I 

The ECG and EEG, recorded before and a f t e r  t h e  

of t h e  cur ren t  during the  electroanaesthesia.  

on f i v e  p a t i e n t s  showed an increase i n  t h e  level of catecholamines and 

17-hydroxy co r t i cos t e ro ids ,  and an increase  i n  t h e  blood pH during t h e  

operation. 

Thus, even i n  combination w i t h  genera l ly  accepted components, 

Biochemical s tud ie s  performed 
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e lec t roanaes thes ia  with a s inusoida l  cur ren t  does not s a t i s f y  t h e  require- 

ments f o r  t o t a l  anaesthesia.  

New modifications of t h e  currents have recent ly  been advanced. These 

modifications make i t  poss ib le  t o  eliminate t h e  accompanying negative e f f e c t s ,  

r e t a in ing  the  n a r c o t i c  e f f e c t  on the c e n t r a l  nervous system. 

modifications i s  the  in t e r f e rence  currents (Nemec). By combining two cur ren ts  

of s i m i l a r  frequency which are s l i g h t l y  s e n s i t i v e  f o r  sublimis s t r u c t u r e s  

( the  sk in ,  t he  periosteum) which are r i c h  i n  neura l  formations, one can use 

t h e  in t e r f e rence  method 

are necessary f o r  e lec t roanaes thes ia  i n  the  deeper objec t  being a f fec ted .  

With in t e r f e rence ,  t he  amplitude of t he  r e s u l t i n g  o s c i l l a t i o n  i n  t h e  objec t  

being a f fec ted  is  considerably g rea t e r  than t h e  cur ren t  amplitude of t h e  

in t e r f e rence  frequency. 

s t r eng th ,  one can produce the  supraliminal i n  deep objec ts  being influenced, 

which represent formations of t h e  brain s t e m .  

One of these  

t o  produce low frequency cur ren t  o s c i l l a t i o n s  which 

Thus, by influencing the  subliminal by the  cur ren t  

Acting upon the  suggestion of N. M. Livenpsev, w e  attempted t o  pursue 

t h e  p o s s i b i l i t y  of employing in te r fe rence  cur ren ts  f o r  anaesthesia during 

operations.  I n  t h i s  connection, a s p e c i a l  ICG-2 ( i n t e r f e rence  current genera- 

t o r )  was constructed j o i n t l y  with the physical-technical department of t h e  

T s N I I K  and F* (M. A. Ravich). 

i n t e r f e r e n c e  cur ren ts  of na rco t i c  parameters (see the  f igu re ) .  

This apparatus made it  poss ib le  t o  produce 

Before t e s t i n g  the  apparatus, 20 combined e lec t roanaes thes ias  (induced 

anaes thes ia ,  25-50 mg Pentothal sodium) w e r e  performed i n  the  c l i n i c  

(V. D. Zhukovskiy), with t h e  use of muscle re laxants  (0.2 mg lystenone per 

1 kg of weight) and of cont ro l led  breathing on dogs. W e  recorded breathing, 

* Trans l a to r ' s  note: This maj7 r e fe r  t o  Central  S c i e n t i f i c  Research 
I n s t i t u t e  of Cardiology and Physiology. 
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General View of t he  Apparatus 

pulse,  ar ter ia l  and venous pressure,  rectal temperature, and t h e  ECG before 

and a f t e r  t he  experiment. 

operations on the  pec to ra l  and abdominal cav i ty  and t h e  extremeties. 

r e s u l t s  obtained enabled us t o  proceed t o  c l i n i c a l  research. 

A co r rec t  s e l e c t i o n  of t he  na rco t i c  cur ren t  s t r eng th  i s  r e q u i s i t e  f o r  

A portion of the  anaesthesias w a s  combined with 

The 

performing successfu l ,  combined electroanaesthesia.  N o  such cr i ter ia  are 

given i n  t h e  l i t e r a t u r e .  

on t h e  day before the  operation the  minimum current s t r eng th  w a s  determined 

which produced sur face  analgesia (without o ther  s i d e  e f f e c t s  which would 

d i s t u r b  t h e  p a t i e n t ) .  

threshold 

and - as a r u l e  - it  w a s  higher i n  men than i n  women. 

high i n  men who consumed a l a rge  amount of alcohol. 

A s  one approach toward solving t h i s  problem, 

This " tes t"  w a s  performed on 30 pa t i en t s .  

of sur face  analgesia varied from 2.5 t o  12 mA f o r  these  p a t i e n t s ,  

The 

It w a s  p a r t i c u l a r l y  /59 

Twenty-six combined electroanaesthesias were performed i n  t h e  c l i n i c  by 

in t e r f e rence  cur ren ts  during d i f f e r e n t  su rg ica l  operations: 

d i agnos t i c  laparotomy with examination of t he  abdominal cav i ty ,  examination 

Mastectomy, 
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of the  s m a l l  i n t e s t i n e ,  herniotomy, appendectomy, and removal of varicose 

veins. 

Pre-medication - 0.5 mg atropine and 20 mg promedole - w a s  given fo r  

25 mg aminazine were added for/p=ents 
seven 

30 minutes before the  operation. 

with a p a r t i c u l a r l y  l a b i l e  nervous system. 

hexenal (250-300 mg) and the  use of muscle re laxants  (80-100 mg lystenone), 

Af te r  induced narcos is  by 

in tuba t ion  w a s  performed with subsequent cont ro l led  breathing throughout t h e  

e n t i r e  operation. 

cu la ted  the  day before (30-50 mA). 

The current strength w a s  increased up t o  ha l f  of t h a t  cal- 

A t  the  beginning of t h e  operation, t h e  

cur ren t  s t r eng th  w a s  adjusted t o  60-100 mA. The e lec t rodes  w e r e  located on 

the  occiput. 

During the narcos is  and the  operation, a f t e r  an increase  - which w a s  

caused by t h e  in tuba t ion  and which is  usually observed i n  every narcos is  - 
t h e  arterial  pressure  gradually returned t o  the  i n i t i a l  value, exceeding it  

by 8 mm. The pulse frequency, which increased by 16 s t rokes  p e r  minute 

synchronously with an arterial  pressure increase ,  then decreased and remained 

f a i r l y  s t a b l e  u n t i l  t h e  end of t h e  operation. 

water column a t  t h e  beginning of narcosis,  t he  venous pressure decreased p a r a l l e l  

with t h e  arterial  pressure (P 0.03). 

After an increase  by 22 mm 

For 24 out of t he  26 p a t i e n t s  operated upon, t he  anaesthesia w a s  complete, 

and t h e  p a t i e n t s  d id  not  r eac t  even during the  most traumatic moments of t h e  

operation. Due t o  t h e  incor rec t  s e l ec t ion  of t h e  current s t r eng th  a t  t h e  

beginning of our work, t he  anaesthesia w a s  incomplete f o r  two pa t i en t s .  For 

these  p a t i e n t s  t h e  arterial  pressure increased (by 35-40 mm), and d id  not de- 

c rease  u n t i l  t he  end of t h e  operation. The pulse frequency increased periodi- 

c a l l y  up t o  120-140 s t rokes  p e r  minute; t h e  pupi l s  d i l a t e d  i n  separate s t ages  
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of the  operation. 

I n  addi t ion  t o  muscle re laxants ,  Hardy and Turne r  w e r e  forced t o  in t ro-  

duce thiamyl per iodica l ly  during the  operations under combined electroanaes- 

t hes i a ,  i n  order t o  reduce the  tachycardia and t o  lower the  ar ter ia l  pressure 

t o  t h e  o r i g i n a l  values. There i s  no necess i ty  of doing t h i s  when in t e r f e rence  

cur ren ts  are employed, s ince  the  pulse frequency and arterial pressure are 

s t a b l e  and remain a t  a level c lose  to  t h e  i n i t i a l  l e v e l  when t h e  current s t r eng th  

is co r rec t ly  se lec ted .  

It w a s  poss ib le  t o  t a l k  with t h e  pa t i en t  immediately a f t e r  extubation. /60 
The p a t i e n t s  w e r e  not aware of the  current during t h e  operation. The f ee l ing  

of pinching under the  e lec t rodes  - which w a s  one of t h e  s i g n i f i c a n t  drawbacks 

of e lec t roanaes thes ia  by s inusoida l  and impulse cur ren ts  - w a s  completely 

lacking. 

c x l d  describe their environment during the  operation i n  d e t a i l . ’  

maining p a t i e n t s  could not  r e c a l l  anything which occurred during t h e  operation, 

which ind ica t e s  t h a t  t h e  cur ren t  doses employed w e r e  on the  threshold 

breaking contact with consciousness. It must thus be assumed t h a t  the  anaes- 

t h e s i a  f o r  these  p a t i e n t s  occurred a t  t he  2-3 rd  l e v e l  of t he  I stage.  

muscle re laxant  doses which w e r e  introduced during t h e  operation d id  not exceed 

t h e  usua l  amount. 

A s l i g h t  t ac t i le  s e n s i t i v i t y  w a s  re ta ined  i n  eleven pa t i en t s ;  they 

The re- 

of 

The 

I n  the  pos t -opera t ive  period, two p a t i e n t s  experienced muscle pains,  

which were observed with the  use of depolarization muscle re laxants  and when 

It is  apparent t h a t  t he re  was no narcosis i n  these  pa t i en t s .  This must be  
regarded as one drawback of t h i s  method. -The Editor.  
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they were combined with o ther  types of anaesthesia.  One p a t i e n t  complained 

of head pains  f o r  two 

observed. 

1. In ter fe rence  

component anaesthesia.  

days a f t e r  the  operation. No o the r  complications were 

Conclusions 

cur ren ts  can play a d e f i n i t e  r o l e  i n  present  day multi- 

2. Combined e lec t roanaes thes ia  by in t e r f e rence  cur ren ts  has an indis-  

putable  advantage over e lec t roanaes thes ia  methods employed previously.  

3. The method of combined electroanaesthesia  by in t e r f e rence  cur ren ts  is 

simple and sa fe ;  therefore ,  f u t u r e  research on i ts  use i n  a s u r g i c a l  c l i n i c  

is  r equ i s i t e .  
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