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Electroconvulsive therapy



ECT is...

the most effective treatment for 
severe major depressive disorder, 
catatonia, mania, suicidal ideation, 
or any condition where “there is a 
need for rapid, definitive response.” 
(FDA 2011)

Kellner, Psychiatric Times, 2015



Data extrapolated from STAR*D report & Wilkinson et al., Psychiatr Serv, 2018



ECT was a brilliant cure,
but we lost the patient.

~ Ernest Hemingway

“
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Deng et al., JAMA Psychiatry, 2024



Deng et al., JAMA Psychiatry, 2024



Blumberger et al., Lancet Psychiatry, 2026

239 double-blinded patients: 
120 ECT vs 119 MST

Identical 48% suicidality remission

Memory advantage for MST
severe worsening on the 
Autobiographical Memory Test 
17.3% ECT vs. 2.7% MST

MST falls within the pre-set margin 
= non-inferiority efficacy

CREST-MST trial 2026



Deng et al., JAMA Psychiatry, 2024



Deng et al., JAMA Psychiatry, 2024
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Reengineering ECT



1 Current amplitude control

bruh



1



1 Computational electric field modeling



1

Deng et al., J Neural Eng, 2011; Lee at al., Eur Psychiatry, 2016

High current amplitude contributes to side effects



1 Fixed current amplitude contributes to variability



1

For constant-current stimulation, we suggest 

that, in general clinical practice, the range of 

the threshold for seizure elicitation may be 

as wide as 40-fold.

“
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Deng & Abbott, BRAIN Initiative U01 MH111826 
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Chris Abbott, MD

UNM



Argyelan et al., eLife, 2019
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Miklos Argyelan, MD
Hillside Hospital

Leif Oltedal, MD/PhD
Univ of Bergen

Chris Abbott, MD
UNM



Deng et al., Mol Psychiatry, 2023
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Deng et al., Mol Psychiatry, 2023
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Abbott et al., Am J Geriatric Psychiatry, 2021
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Lower amplitude 
comprises efficacy
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Higher amplitude 
associated with 
cognitive impairment
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Deng et al., Mol Psychiatry, 2023



Abbott et al., Neuropsychopharmacology, 2024
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1

International Patent Application, WO 2024/148196 A1, filed Jul. 11, 2024
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Cerletti & Bini 1938 Modern day bilateral ECT2



2

Qi et al., BMC Med, 2023



Run this backwards…2



2

Dmochowski et al., J Neural Eng, 2011; Sadleir et al., Front Psychiatry, 2012; Guler et al., J Neural Eng, 2016 

Multielectrode optimization



People who are really serious 
about software should 

make their own hardware.
~ Alan Kay, American computer scientist

“
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15 independently programmable
current sources

Multichannel Individualized Stimulation Therapy (MIST)





More efficient and neural element-selective waveforms

McIntyre & Grill, Ann Biomed Eng, 2000; McIntyre & Grill, J Neurophysiol, 2002
Hoffman et al., Front Neuroeng, 2011; Stieger et al., J Neural Eng, 2022

Modification of the pulse shapes 
resulted in an improvement of 
up to 50% for both the activation 
of resting neurons and the 
entrainment of bursting neurons. 

(Hoffman et al., 2011)



Programmable pulse shapes and pulse patterns



Deng, Kim, Dold, Pritchard, Schor, Lisanby, “Systems and 
methods for adjustable current individualized stimulation 
therapy,” International Patent Application, 
PCT/US2025/27755, filed May 5, 2025.

Deng, Pritchard, Kim, Dold, Schor, Lisanby, “Systems and 
methods for multichannel individualized stimulation 
therapy,” International Patent Application, WO 
2024/215761 A1, filed Apr. 10, 2024. Entered national 
stage in both US and Europe in Oct. 2025.
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Clinical standard in seizure monitoring3



3

Deng & Lisanby, Oxford Handbook of Transcranial Stimulation, 2024
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Facial expression analysis 
to study emotion

TMS-EEG to measure 
cortical excitability 
changes

MEG to measure memory, 
decision making, and 
hippocampal function

fNIRS imaging to measure 
postictal cortical 
spreading depression 
(collab w/Z. Rosenthal 
UPenn)

4
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Conventional ECT

Next gen ECT



www.zzzdeng.net


	Next-Generation Seizure Therapy�Balancing Efficacy and Cognition with �Optimized Waveforms and Personalized Targeting
	Slide Number 2
	Electroconvulsive therapy
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Reengineering ECT
	Slide Number 22
	Slide Number 23
	Computational electric field modeling
	High current amplitude contributes to side effects
	Fixed current amplitude contributes to variability
	Slide Number 27
	Slide Number 28
	Slide Number 29
	�Global ECT-MRI �Research �Collaboration �(GEMRIC)
	Slide Number 31
	Slide Number 32
	Lower amplitude comprises efficacy
	Higher amplitude associated with cognitive impairment
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Run this backwards…
	Multielectrode optimization
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	More efficient and neural element-selective waveforms
	Programmable pulse shapes and pulse patterns
	Slide Number 48
	Slide Number 49
	Clinical standard in seizure monitoring
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56

