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Amplitude Titration



Who actual was the first to do amplitude titration?



Accornero, Convul  Ther , 1988

L ƘŜŀǊŘ .ƛƴƛ ǎŀȅΣ ά²Ŝ ƎŀǾŜ ул Ǿƻƭǘǎ 
for 1/10 of a second. The patient had 
ŀƴ ŀōǎŜƴŎŜΦέ

ñ

.ƛƴƛ ǎŜǘ ǘƘŜ ŘŜǾƛŎŜΥ άфл ǾƻƭǘǎΣ мκмл ƻŦ ŀ 
ǎŜŎƻƴŘΦέ

άhΦYΦ DƻΗέ

ά²Ŝ ƴŜŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ŎǳǊǊŜƴǘΣέ 
said Prof. Cerletti Σ άƭŜǘΩǎ ǘǊȅ ŀƴƻǘƘŜǊ 
ǎŜǘǘƛƴƎΦέ



Shepley & McGregor, Br Med J , 1939

ÅModification of the Bini patent 
ŘŜǎƛƎƴŜŘ ōȅ ά{ƻƭǳǎέ 9ƭŜŎǘǊƛŎŀƭ 
Co.

ÅVoltage can be varied by means 
of a tapped auto -transformer 
between 50 and 150 V. 

ÅTime of the stimulation is limited 
by means of an electrical time 
switch adjustable between 0.1 
and 0.5 s.



Friedman & Wilcox, J Nerv  Ment Dis , 1942

Friedman -Wilcox -Reiter (FWR) 
technique

Å The rheostat adjusted so that 
15ς20 mA of current was 
delivered.

Å If a convulsion was not induced, 
the patient would be allowed to 
rest for several minutes until 
respirations were again regular. 

Å The series would then be 
repeated with an additional 5 ς
10 mA.



In the beginning, ECT had current amplitude control. 
We lost it.



Pulse Waveform



Friedman, Am J Psychiatr , 1942

In 154 trials, 68% gave convulsive thresholds at 

50 mA or less.



Friedman, Am J Psychiatr , 1942

In 1735 trials, 83% achieved seizure threshold with 
50 mA or less.



Friedman, Am J Psychiatr , 1942

Of 270 convulsive doses by type C.2. stimulation, 66% occurred at 
50 mA or less. Subjectively, patients displayed practically the 

same reaction with type A.1, A.2, and C.2.



Friedman, Am J Psychiatr , 1942

In 587 convulsions, practically all occurred at 50 mA or less, 80% 
at 1ς25 mA. From the experiential data offered by patients who 
had both type C.3 and some of the other types, the preference 

was unanimous for type C.3.



Temporal pattern of pulses > shape of pulses



Friedman, J Nerv  Ment Dis , 1949

ÅN=536 (21,154 convulsive reactions), 
hospitalized schizophrenic and 
affective psychoses

ÅAverage dose ranged from 30 ς50 mA, 
for 0.4 ς0.6 s, with convulsions 
obtained at as low as 15 ς20 mA for 
0.5ς1.5 s

ÅConfusion, disorientation and memory 
defects were not found in this series. 
This was believed to be a direct result 
of low electrical dosage



Epstein and Wender, Confin  Neurol , 1956

ÅN = 806
Å436 received sine -wave ECT 

(Offner/Medcraft)
Å370 treated with Reiter apparatus
ÅRecovery rates for various 

psychoses were roughly the same 
with the two methods

ÅFWR method may require 1 or 2 
more treatments than SW ECT

ÅComplications very greatly reduced 
with the FWR method (fractures, 
confusion, memory defects)



Liberson, Yale J Biol Med , 1945; Liberson, Am J Psychiatry , 1948



Lovelace, Muscle Nerve , 1995



Lapicque , J Physiol  Pathol  Générale , 1907



Liberson, Dig Neur  Psychiat , 1944

As might be reasonably assumed, the 
excitabilities involved in electrically 
induced convulsions are the rapid ones, 
characterized by a chronaxie below 1 ms.

ñ



Liberson & Wilcox, Dig Neur  Psychiat , 1945

The threshold energy required 
was distinctly less, and memory 
scores were significantly higher 
with the BST than with the FWRT.
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