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SUMMARY 
Background: The aim of our retrospective naturalistic observational study was to describe the use of maintenance 

electroconvulsive therapy (M-ECT) in chronic pharmacoresistant schizophrenia. 
Subjects and methods: We delineated 19 cases of chronic pharmacoresistant schizophrenia (females N=12) recently treated with 

maintenance electroconvulsive therapy at the Havlickuv Brod Psychiatric Hospital in the Czech Republic. Demographic, clinical and 
treatment variables were recorded. 

Results: M-ECT, when applied weekly to monthly mostly over a period of several years, was of no benefit in the treatment of 
chronic hallucinations and/or delusions. However, it did prove beneficial (p<0.001) in removing chronic serious symptoms like 
suicidal or violent behavior, automutilation, refusal of food or liquids, stupor or catatonia. Even though almost all of our patients 
remained hospitalized, we were nonetheless able to transfer them to an unlocked psychiatric ward and let them out for walks or 
occupational therapy with almost no need for using restraint. No serious adverse side effects of M-ECT were found. 

Conclusions: Our study is limited by using only one  simple standardized measurement (Clinical Global Impression - Severity) 
that was retrospective. Another limitation of our retrospective study was that the subjects had not been regularly tested for their
cognitive functions. According to our results, M-ECT mitigates the impact of the disease and improves social functioning of the
patients. M-ECT does not treat chronic schizophrenia but does make the lives of patients more tolerable. We suggest further research 
into M-ECT and its clinical application in chronic pharmacoresistant schizophrenia. 

Key words: chronic pharmacoresistant schizophrenia - maintenance electroconvulsive therapy - suicidal behavior – violence - 
catatonia

*  *  *  *  *  

INTRODUCTION

Shortly after the introduction of electroconvulsive 

therapy (ECT), the first reports emerged on its use as 

maintenance treatment for major psychoses, including 

schizophrenia (Kalinowsky 1943, Moore 1943). With 

the launch of psychotropic drugs in the 1950s, the use of 

maintenance ECT (M-ECT) dropped substantially 

(Grunhaus et al. 1990). Recognition of limitations in 

the efficacy of antipsychotic drugs and adverse effects 

of their prolonged use returned interest in ECT as a 

therapy for treatment-refractory schizophrenia in the 

1970s (Fink & Sackeim 1996). 

The American Psychiatric Association (2001) des-

cribed continuation ECT (C-ECT) as a viable option for 

long-term management of patients with major depres-

sion, bipolar disorder, and schizophrenia. Patients 

referred for C-ECT should meet the following criteria: 

1) a history of illness that is responsive to ECT;   

2) either a patient preference for continuation ECT or 

resistance or intolerance to pharmacotherapy alone; and 

3) the ability and willingness of the patient (or surrogate 

consentor) to receive continuation ECT, provide infor-

med consent, and comply with the overall treatment 

plan, including any necessary behavioral restrictions. 

The specific timing of C-ECT treatments had been the 

subject of considerable discussion but evidence suppor-

ting any set regimen was lacking (American Psychiatric 

Association 2001). In many cases, treatments are started 

on a weekly basis, with the interval between treatments 

gradually extended to a month, depending on the 

clinical response. 

Concerning the terminology, ECT treatment is con-

sidered a continuation one until 6 months after the cur-

rent episode of mental disorder has remitted. After-

wards, ECT is labeled as a maintenance treatment 

method (Fink et al. 1996, Prudic 2009). However, 

many authors do not distinguish between C-ECT and 

M-ECT, and both terms are used rather synonymously. 

The American Psychiatric Association Recommen-

dations (2001) is one of the two official guidelines that 

exist for maintenance electroconvulsive treatment. The 

other one is The ECT Handbook by Waite & Easton 

(2013). The authors are not aware of any such guide-

lines having been presented by the World Psychiatric 

Association (WPA), World Federation of Societies of 

Biological Psychiatry (WFSBP), European Psychiatric 

Association (EPA) or European College of Neuro-
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psychopharmacology (ECNP). In the Czech guidelines 

for the treatment of mental disorders, M-ECT of schizo-

phrenia has not been mentioned (Raboch et al. 2014). 

Data on the efficacy of ECT, C-ECT and M-ECT in 

schizophrenia is limited. In a Cochrane review com-

paring the efficacy of ECT with antipsychotic drug 

treatment, 10 short-term studies (N=443) were identified, 

with ECT being found less efficacious than antipsy-

chotic drugs (Tharyan & Adams 2005). One small study 

(N=40) showed a more pronounced symptom reduction 

when ECT was combined with chlorpromazine than 

with chlorpromazine alone (Wu et al. 1989). A recent 8-

week, randomized, single-blind study (N=39) examined 

the use of ECT as an augmentation to clozapine for 

treatment-refractory schizophrenia. Fifty percent of the 

combined ECT plus clozapine group met the response 

criterion, whereas none of the patients in the clozapine 

alone group did (Petrides et al. 2015). A randomized, 

controlled, single-blind trial of C-ECT enrolled 51 

patients with treatment-resistant schizophrenia who 

were followed for 6 months (Chanpattana et al. 1999). 

Among completers, 40% of patients relapsed in the 

combined C-ECT and flupenthixol group, whereas 93% 

of patients relapsed in both the group treated with C-

ECT alone and that with flupenthixol alone; a highly 

significant difference. 

The aim of our retrospective study was to enrich the 

scant information on the efficacy and safety of M-ECT 

as well as to suggest criteria for choosing ECT as a 

maintenance treatment of schizophrenia. 

SUBJECTS AND METHODS 

Subjects

All patients with schizophrenia, who received main-

tenance ECT in the Havlickuv Brod Psychiatric Hos-

pital, Czech Republic in November 2017, were involved 

in our retrospective study. Dr. Josef Krepela, one of the 

authors of this study, carried out the M-ECT and pro-

vided all the relevant information concerning the cases 

we report here. Because the study is a retrospective 

chart review, and the patients´ data are presented ano-

nymously, no approval of the local Ethics Committee 

was required. All our patients voluntarily agreed with 

the hospitalization and M-ECT treatment. 

There are a total of 710 beds in the Havlickuv Brod 

Psychiatric Hospital. The catchment area of the hospital 

covers 1.1 million inhabitants. In 2015, 453 patients 

diagnosed with schizophrenia or schizoaffective disor-

der were hospitalized here. 

Methods

We performed a systematic chart review of the study 

subjects. A Spectrum 5000Q (Mecta Corporation) with 

brief-pulse stimulation with the electrodes placed bila-

terally was used for the ECT. The described ECT 

procedures followed the Danish recommended practice 

(Andersson & Bolwig 2002). Each patient was treated 

with bilateral electrode placement following the admi-

nistration of an anaesthetic and muscle relaxant (Bauer 

et al. 2009). The frequency of M-ECT was flexible, 

according to the patient clinical state. The patients were 

also taking psychotropic medication. 

Records of the patients were examined to ascertain 

demographic, clinical and treatment data as shown in 

the Results section. The patients were evaluated (Clini-

cal Global Impression; CGI) (Guy 1976) as for overall 

severity of schizophrenia symptoms based on their 

medical records both before maintenance ECT had been 

started and more recently. The study used the first item 

on the scale (CGI – Severity; CGI-S), with a range from 

1 (not ill) to 7 (extremely ill). 

Statistical analysis 

Statistical analysis was performed using the Sta-

tistical Package for the Social Sciences (IBM SPSS, 

version 22.0). Descriptive statistics for the sample 

were used. Following treatment, the related-samples 

Wilcoxon signed rank test was used for the compa-

rison of baseline CGI-S vs. recent CGI-S. 

RESULTS 

Description of the study sample 

The study sample, consisting of 19 patients with 

schizophrenia (17 undergoing hospitalization, two as 

outpatients), is described in Table 1. According to our 

results, the group of schizophrenic patients in whom 

maintenance ECT was indicated was narrow and 

highly specific: chronic schizophrenia with a poor 

prognosis, distinctively pharmacoresistant, frequently 

even to clozapine. Our patients had been repeatedly hos-

pitalized in the past, and most had undergone permanent 

hospitalization by the time of our study. They suffered 

from long-term typical psychotic symptoms like hallu-

cinations and delusions. Apart from this, other impor-

tant clinical symptoms were present, for example repea-

ted serious suicidal attempts, grave automutilations like 

the removal of one´s own eyeball, refusal of food, 

liquids and/or medicaments due to psychotic symptoms, 

agitation, serious violence towards other subjects, stupor 

or catatonia. Both genders were included in our study, 

independent of age. We consider the ratio of males to 

females 7:12 in our study sample as accidental, not 

reflecting the general schizophrenia sex ratio 1:1 in our 

country. Suitable candidates for M-ECT were identified 

by the fact that their symptoms improved after an acute 

ECT but got worse again if ECT was terminated. Our 

patients continuously used antipsychotic medication 

when having M-ECT. Recent psychopharmacotherapy 

consisted of first generation antipsychotics (N=18), 

second generation antipsychotics (N=17), depot first 

generation antipsychotics (N=7), anticonvulsants (N=3) 

and benzodiazepines (N=2). The subject´s somatic capa-

bility to sustain maintenance ECT had to be confirmed 

by a general practitioner every half year. 
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Table 1. Descriptive characteristics of the patients with chronic schizophrenia (N=19) treated by maintenance 

electroconvulsive therapy 

 Median or frequency Minimum Maximum Mean SD 

Gender 

males 

females 

7 (37%) 

12 (63%) 

    

Age (years) 57 24  74 53.0 14.8 

Diagnosis

chronic paranoid SCH 

chronic undifferentiated SCH 

14

  5 

    

Duration of schizophrenia (years) 34   8  51 30.7 13.3 

Number of hospitalizations prior to M-ECT 12   2  22 12.4   6.2 

Total duration of hospitalizations prior  

to M-ECT (months) 

78 10 249 93.4 64.5 

Drug therapy prior to M-ECT 

FGA

depot FGA 

SGA

depot SGA 

  4 

  2 

  4 

  0 

  2 

  1 

  0 

  0 

11

  3 

  8 

  2 

 4.6 

 1.8 

 4.0 

 0.3 

 2.1 

 0.6 

 2.4 

 0.6 

Clozapine included in the history 

Yes

No

14

  5 

    

Indication for M-ECT 

pharmacoresistance 

agitation 

violence

catatonia/stupor

self-harm 

suicidal ideation/behavior 

food refusal 

19

14

  7 

  6 

  5 

  3 

  3 

    

SD - standard deviation;   SCH - schizophrenia;   M-ECT - maintenance electroconvulsive therapy;   FGA - first generation 

antipsychotics;   SGA - second generation antipsychotics 

Treatment characteristics of the study sample 

The treatment data is included in Table 2. The typi-

cal frequency of M-ECT was 1x/1-4 weeks for several 

dozen months. The median number of sessions was 

more than one hundred. Subjects had been hospitalized 

for several years and had a median CGI – Severity 

score of 7 prior to the M-ECT and a median recent 

score of 6 (CGI change: p<0.001). 

For the most part, maintenance ECT was not effec-

tive in treating chronic hallucinations and/or delusions 

but was able to remove other chronic serious symp-

toms like agitation, suicidal or violent behavior, auto-

mutilation, refusal of food or liquids, stupor or cata-

tonia. In addition, the emotional charge of hallucina-

tions and delusions declined and the patients became 

self-composed. Individuals receiving M-ECT were 

able to be transferred to an unlocked psychiatric ward 

(N=17) and go out for walks without the need for 

chemical or other restraint methods. Their sociability 

was also improved - our patients were able to com-

municate with the staff better, attend occupational 

therapy within the mental hospital, participate at social 

activities organized by the hospital (e.g. trips outside 

the hospital) and the number of social conflicts with 

other patients or the staff they were involved in at the 

ward decreased. Generally, it was possible to reduce 

the dosage of antipsychotic medication (N=11 patients) 

when such a step cut down the probability of extra-

pyramidal adverse side effects. The amount of pre-

scribed benzodiazepines also diminished significantly 

(N=12 patients), with most patients not given this type 

of psychotropics when such a step prevented, for 

example, cognitive deficit in geriatric subjects, falls or 

aspiration of food. The CGI-S score remained high, 

but the patients´ clinical state got better (p<0.001). The 

improvement was usually detected within the first 

weeks of M-ECT and persisted even for many years if 

treatment was continued. Adverse side effects of M-

ECT were minimal and checked during regular ward 

rounds. Any memory impairment detected in our sub-

jects (N=3) was mild. In all our patients, M-ECT was 

stopped sometime in the past in order to test whether 

the subject could be maintained without M-ECT, but 

this therapy was introduced again after the clinical 

state had substantially deteriorated. 

Two patients who were able to be discharged from 

the hospital after a successful M-ECT treatment dif-

fered from the rest of our study sample – they had an 

excellent social background and their families colla-

borated with the staff very well. 
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Table 2. Treatment characteristics of the patients with chronic schizophrenia (N=19) treated by maintenance 

electroconvulsive therapy 

 Median or frequency Minimum Maximum Mean SD 

Frequency of M-ECT 

1x/week 

1x/1–2 weeks 

1x/1-3 weeks 

1x/1-4 weeks 

1x/1-8weeks 

1x2-4 weeks 

1x4 weeks 

5

2

2

3

1

4

2

    

Total duration of M-ECT (months) 70 13 246 94.4 72.4 

Total number of M-ECT sessions 142 50 755 226.2 197.2 

CGI-S score prior to M-ECT 7 7 7 7 0 

Recent CGI-S score 6 2 7 5.6 1.4 

Duration of recent clinical improvement (months) 69 11 244 93.0 72.2 

Number of hospitalizations during M-ECT 1 1 5 1.5 1.2 

Total duration of hospitalizations  

during M-ECT (months) 

62 3 225 79.7 66.4 

Adverse side effects of M-ECT 

none 

mild memory impairment 

16

3

    

Clinical effects of M-ECT 

none or reduced agitation 

none or reduced violence 

none or reduced catatonia/stupor 

none or reduced self-harm 

reduced psychotic symptoms 

no suicidal ideation/behavior 

no food refusal 

ability to live with family 

14

9

6

5

3

3

3

2

    

SD - standard deviation;   M-ECT - maintenance electroconvulsive therapy;   CGI-S - Clinical Global Impression – Severity 

Related-samples Wilcoxon signed rank test:  baseline CGI-S vs. CGI-S after treatment W=0.000; p<0.001 

DISCUSSION 

A total of 19 subjects (inpatients N=17) suffering 

from chronic schizophrenia underwent M-ECT treat-

ment. These patients already had a history of frequent 

hospitalization and seemed to be pharmacoresistant, 

frequently even to clozapine. Five of our patients were 

never on clozapine because of the possible risk of agra-

nulocytosis, owing to a low blood level of granulocytes. 

Chronic schizophrenia was defined as one lasting for 

many years without remission and recently requiring a 

long-term hospitalization even if many antipsychotics in 

high doses for a sufficient time had been consecutively 

applied. Pharmacoresistance was defined as at least two 

unsuccessful treatments with an antipsychotic from 

different pharmacological groups in a sufficient dose for 

a sufficient time (four weeks at least). The typical 

indications for M-ECT, in addition to this pharmaco-

resistance, were agitation, violence, catatonia or self-

harm. The typical frequency of M-ECT was 1x/1-4 

weeks for several dozen months, totaling more than one 

hundred sessions. The patients had an original CGI – 

Severity score of 7, with the most recent score at the 

time of our study being 6 (median value). The treatment 

effect of M-ECT on agitation, violence, catatonia, 

psychotic symptoms and self-harm was remarkable even 

if other symptoms remained unchanged. The recent 

clinical state did not permit the patient to be discharged 

from the hospital, but nonetheless did allow them to be 

transferred to an unlocked psychiatric ward. We 

observed almost no adverse side effects of M-ECT, only 

three subjects developed mild memory impairment. 

There are few available studies on the topic of M-

ECT that we can use to compare with our results. 

Maintenance electroconvulsive therapy as an alternative 

treatment for refractory schizophrenia and schizoaffec-

tive disorders was suggested by Levy-Rueff et al. 

(2010). They described a clinical cohort of 19 refractory 

schizophrenic or schizoaffective patients. M-ECT was 

indicated when a total or a partial failure of neuroleptic 

treatment had led to an increased frequency of acute 

episodes or to an increase of symptom intensity, such as 

suicidal ideas, delusions, and anxiety. There was at least 

one history of a positive response to treatment with ECT 

in an acute phase of the disease. The patients were 

simultaneously treated with antipsychotics. M-ECT 

appeared efficient on mood symptoms, delusions, 

anorexia, suicidal behavior, and anxiety symptoms. It 



Josef Krepela, Ladislav Hosak, Barbora Pachlova & Michal Hrdlicka: MAINTENANCE ELECTROCONVULSIVE THERAPY IN SCHIZOPHRENIA 
Psychiatria Danubina, 2019; Vol. 31, No. 1, pp 62-68 

66

also improved cooperation and treatment compliance. 

Under M-ECT, the mean duration of yearly hospi-

talizations decreased by 80%. The authors also observed 

an improvement in the daily functioning for most of the 

patients. 

Kristensen et al. (2011) examined charts from 79 

patients diagnosed with schizophrenia (N=55), persi-

stent delusional disorders (N=7), and schizoaffective 

disorders (N=17) and who were treated with ECT 

between 2003 and 2008 in the greater Copenhagen area. 

Maintenance ECT was given to 18 patients (6 men and 

12 women; mean age 45 years; mean disease duration 

21 years). Hospitalization and increased pharmaco-

logical treatment were insufficient for treating the 

exacerbation. The initial indications for M-ECT were 

psychosis, affective symptoms, delirious state, and 

assaultive behavior. The duration of M-ECT treatment 

varied between 3 months and 12 years. Most treatment 

intervals were 2 or 3 weeks. A minority of the subjects 

received more than 80 ECT sessions, with the maximum 

being over 125. Pronounced side effects, such as severe 

memory loss, were not observed in any patients. All 

patients treated with M-ECT also received up to five 

types of antipsychotics. Sixteen patients showed an 

excellent or good response and two patients showed a 

moderate response. All 18 patients now live outside the 

hospital, most in specialised nursing homes, and some 

are employed as well. 

Kristensen et al. (2012) also described a cohort of 

forensic psychiatric patients with schizophrenia treated 

with electroconvulsive therapy in Denmark. Four of 

them were on maintenance ECT therapy with 50 – 115 

applications. No adverse effects were documented. 

According to the authors, ECT should not be forgotten 

as an adjunctive treatment to pharmacological treatment 

in pharmacoresistant, assaultive psychotic patients. 

Based on a naturalistic-observational study in 27 pa-

tients suffering from schizophrenia, Hustig & Onilov 

(2009) found that ECT proved a valuable and safe 

augmentative procedure when unsatisfactory response 

to pharmacological interventions had been demonstrated 

prior to ECT. This effect was evident despite the chro-

nicity of the illness. 

In a review of relevant literature, Palinska et al. 

(2008) concluded that continuation and maintenance 

electroconvulsive therapy reduces the risk of schizo-

phrenia relapsing and recurring. This type of treatment 

is relatively neglected in clinical practice. Most of the 

research consists of small open studies and case reports. 

According to the authors, maintenance ECT is a safe 

and effective treatment. It is suitable for patients who 

have responded to acute ECT. 

Zervas et al. (2012) published a review on using 

ECT in schizophrenia. ECT beyond the acute course 

refers to treatments applied at intervals of 1 week to 1 

month. According to the authors, use of continuation 

and maintenance ECT treatments in responders ap-

pears beneficial. 

The results of our study are similar to the international 

data stated above, with the exception of discharging pa-

tients from the hospital, which was not possible in our in-

patients. The explanation is that extramural psychiatric 

care in the Czech Republic is not yet comparable to the 

care provided in Western Europe, even though our coun-

try has recently undertaken a reform of psychiatric ser-

vices (http://www.ceskapsychiatrie.cz/index.php/reforma). 

The current status of organization of mental health care 

in the Czech Republic was well described by Holly 

(2016). In particular, there is an overall lack of day care 

centers, crisis centers, sheltered houses and other servi-

ces of community care in our country. 

A general overview of use of electroconvulsive the-

rapy in Central-Eastern European countries was recently 

given by Gazdag et al. (2017). ECT practice in this 

region shows a heterogeneous picture as of utilization 

rate, prevailing indications and technical parameters. In 

about half of the countries, schizophrenia is the main 

indication for ECT. 

Based on our results, we suggest the following 

indication criteria for M-ECT in chronic schizophrenia: 

Chronic severe psychotic symptoms (hallucinations, 

delusions) + other serious symptoms like agitation, 

violence, self-harm or catatonia/stupor; 

Pharmacoresistance, including to clozapine; 

At least one positive response to ECT treatment in 

the acute phase of the disease. 

Our retrospective observational study has several 

limitations. All evaluations were performed by routine 

clinical examinations at a non-academic inpatient faci-

lity. We used only one simple standardized measure-

ment (CGI-S) that was retrospective. However, the CGI 

has reliably been used in retrospective psychophar-

macology research (Friedlander et al. 2001, Hrdlicka & 

Dudova 2007) as well as in retrospective M-ECT 

research (Kristensen et al. 2011, Kristensen et al. 2012). 

The patients were not randomized to M-ECT, and the 

rater was not blinded. Clozapine had not been tried in 

all our patients before maintenance ECT was initiated. 

Another limitation of our retrospective study was 

that the subjects had not been regularly tested for their 

cognitive functions. The cognition of M-ECT patients 

could not have been assessed in a valid manner because 

of the subjects´ chronic and severe positive psychotic 

symptoms and their non-compliance at the examination. 

The age of the patients also negatively influenced their 

cognition. Thus the possible diagnosis of „memory 

impairment“ was established by the attending physician 

solely based on the patient´s behavior at ward, whether 

memory problems were present or not. In this way, 

adverse side effects of M-ECT may have been 

underestimated. 

The advantage of our study is its naturalistic arran-

gement, reflecting the real current clinical practice in 

the Czech Republic with no restrictions as to patient 

age, history, clinical state or medication. 
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There are several ways to organize further research 

into maintenance ECT in chronic schizophrenia. Simple 

naturalistic clinical assessments should be supplemented 

by schizophrenia rating scales, measurements of quality 

of life, adverse side effects and cost-effectiveness, de-

tailed evaluations of cognitive functions, brain imaging, 

and genetic/epigenetic testing in controlled randomized 

trials. Studies are needed to identify schizophrenia 

patients who may benefit from M-ECT. Standardized 

criteria for M-ECT programs should be gradually 

postulated based on the study results. M-ECT should 

also be considered in younger patients. 

CONCLUSIONS 

In many aspects, ECT treatment in psychiatry has 

not yet been completely replaced by other methods. It is 

simple, quick, highly efficient, and has few adverse side 

effects. The effect of ECT may also be seen in chronic 

pharmacoresistant schizophrenia. Maintenance ECT 

mitigates the impact of the disease and improves the 

social functioning of the patients. From a medical 

point of view, a great benefit of M-ECT is the reduc-

tion in serious and dangerous schizophrenia symptoms 

and the minimizing of the need for patient restraint. 

Maintenance ECT does not treat chronic core schizo-

phrenia symptoms, e.g. like negative symptoms, but 

mostly mitigates behavior problems in these patients, 

which does make their lives more tolerable. M-ECT is 

still underused in treatment-refractory patients with 

schizophrenia. If our study increases the interest of 

physicians and researchers in this kind of treatment, its 

aim has been fulfilled. 
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