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Letter to the Editor
Transcranial Direct-Current Stimulation as an 
Adjunct to Electroconvulsive Therapy and Clozapine 
for Refractory Psychosis

To the Editor: Twenty-five to 30% of patients with schizophrenia 
report persistent auditory hallucinations despite an adequate 
treatment regimen.1 Transcranial direct-current stimulation 
(tDCS) is a noninvasive method that modulates cortical excitability 
through electrodes placed directly on the scalp. Anode stimulation 
subthreshold depolarizes neuronal membranes, while cathode 
stimulation subthreshold hyperpolarizes neurons.2

The tDCS method has been used to treat major depressive 
disorder. In patients with major depressive disorder, functional 
magnetic resonance imaging has shown prefrontal asymmetry 
with hypoactivity of the left dorsolateral prefrontal cortex (DLPFC) 
and hyperactivity of the right DLPFC.3 Placement of the anode 
(excitatory) over the left DLPFC and the cathode (inhibitory) over 
the right DLPFC is theorized to correct the abnormal frontal activity. 
Using this model of neuromodulation, it can be hypothesized that 
similar strategies could be used to target imbalances of neuronal 
activity in patients experiencing auditory hallucinations. Studies 
with functional magnetic resonance imaging have shown that 
hypoactivity in the left prefrontal cortex and left anterior cingulate 
is associated with auditory hallucinations in patients with 
schizophrenia.4

Brunelin et al1 showed that tDCS significantly reduced persistent 
auditory hallucinations in refractory psychosis. Additionally, 
the effects of tDCS appear to be multifactorial, as it stimulates 
both local and remote plastic changes mediated by regulation 
of neurotransmitters including dopamine, acetylcholine, and 
serotonin.5

We describe a patient who was not responding to treatment 
with clozapine and ECT and ultimately derived benefit from the 
addition of tDCS.

Case report. Mr A is a 53-year-old man with a 30-year history of 
schizoaffective disorder, depressed type (per DSM-IV criteria), who 
suffers from persistent auditory hallucinations. He received an acute 
course of electroconvulsive therapy (ECT) with maintenance weekly 
ECT treatments for several months and clozapine 700 mg daily, yet 
continued to psychiatrically decompensate. Time between weekly 
ECT treatments could not be lengthened due to worsening auditory 
hallucinations, leading him to become suicidal and subsequently 
hospitalized. Mr A was given tDCS adjunctively, and his progress 
was monitored using the Positive and Negative Syndrome Scale 
(PANSS), with baseline assessment recorded before treatment 
initiation and reassessment recorded 1 day posttreatment before 
subsequent initiation of ECT. Weekly ECT treatments were held 
during tDCS administration and restarted the following week. Mr 
A was given the standard regimen of 20-minute tDCS treatments 
twice daily for 5 consecutive days. The stimulator was set to deliver 
2 milliamps with anodal (excitatory) stimulation placed over the 
left DLPFC and cathodal (inhibitory) stimulation placed over the 
left temporoparietal cortex.

Mr A’s pretreatment PANSS score for positive symptoms was 
13 and remained the same posttreatment, but showed a 67% 

improvement in delusions and a 20% improvement in auditory 
hallucinations. The negative symptom pretreatment PANSS 
score of 22 remained static posttreatment; however, blunted 
affect decreased by 20% and emotional withdrawal decreased 
by 40%. The general psychopathology pretreatment PANSS 
score demonstrated overall improvement of 22%, with a 33% 
decrease in anxiety, 20% decrease in depression, 67% decrease 
in lack of judgment/insight, and 50% decrease in guilt, tension, 
and uncooperativeness. Overall, Mr A reported improved mood, 
feelings of hope, and fewer auditory hallucinations.

Discussion. The addition of tDCS, as an adjunctive treatment 
to ECT and clozapine, provided a beneficial response in Mr 
A. This case shows a patient who experienced near immediate 
improvement in positive symptoms of auditory hallucinations, 
which is consistent with the findings published by Brunelin et 
al,1 who found tDCS reduces auditory hallucinations refractory 
to antipsychotic drugs in patients with schizophrenia.

This case suggests that tDCS may help reduce severe auditory 
hallucinations as well as negative symptoms when used in 
combination with ECT and antipsychotic treatment. The patient 
presented here demonstrates an overall positive response with 
the addition of tDCS to his treatment regimen. Further study 
is warranted to ascertain whether tDCS may be an effective 
adjunct to ECT and pharmacotherapy in treatment-resistant 
hallucinations.
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