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Objectives: To evaluate the efficacy and safety of electroconvulsive
therapy (ECT) in bipolar disorder (BPD).
Methods: Clinical trials on the treatment of BPD with ECT were sys-
tematically reviewed. A comprehensive search of MEDLINE, PsycINFO,
and ISI Web of Science databases was conducted in March 2010.
Results: A total of 51 articles met our selection criteria. Only 3 con-
trolled or comparative prospective trials addressed the treatment of
mania with ECT. In these studies, which had small samples, ECT was
superior to simulated ECT, lithium, or the combination of lithium and
haloperidol. We did not find any controlled or comparative prospective
trial on the efficacy of ECT in bipolar depression. In the 4 retrospective
studies that compared ECTwith antidepressants, no difference was ob-
served between them. In 9 of 10 trials that compared bipolar with uni-
polar depressed patients, ECT was equally efficacious for both groups
of patients. Of the 6 studies of patients with BPD that performed a
comparison between pre-ECT versus post-ECT, only 1 study showed a
worsening in cognition after the treatment.
Conclusions: There are no studies with adequate methodology on the
treatment of BPD with ECT. The lack of scientific evidence contrasts
with broad anecdotal clinical experience that suggests that ECT is an
important tool in the treatment of BPD, especially in more severe or
refractory cases. The marked stigma associated with ECTand the lack of
large financial support may account for the paucity of ECT research.
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T he value of electroconvulsive therapy (ECT) for the treat-
ment of mental disorders in general, and bipolar disorder

(BPD) in particular, still remains a controversial issue. Sev-
eral therapeutic guidelines for BPD suggest that ECT should
be applied only in pharmacotherapy-resistant or very severe
cases.1Y8 Accordingly, ECT is not included as one of the first
treatment options for either the manic or depressive phase of
this illness. However, it has also been suggested that ECT
is the most efficacious treatment of both mania4 and bipolar
depression.9

The major concern about the use of ECT is the risk of
adverse cognitive effects.10 For example, neuropsychological

studies have indicated that patients treated with ECTmay present
both anterograde and retrograde amnesia.11 Although memory
deficits are usually transitory, remitting within a few weeks or
months, a small percentage of patients have long-lasting cogni-
tive dysfunction.11 Few comparative studies have addressed the
effect of ECT on depressed patients’ cognition. Accordingly,
ECT did not induce more cognitive impairment than simulated
ECT,12 repetitive transcranial magnetic stimulation,13 or ami-
triptyline14 but yielded more memory complaints than imip-
ramine.15 Although most of these studies have not found
differences, few of them have been performed with appropriate
methodology. So, it is certainly premature to presume that ECT
and transcranial magnetic stimulation, for example, have similar
cognitive effects. Moreover, most of the patients assessed in
these studies had unipolar depression. Therefore, generalization
of these conclusions regarding the effect of ECT on memory
processes among patients with BPD must be regarded with
caution.10

Studies that have investigated the efficacy of ECT in de-
pression treatment have been limited primarily to unipolar
patients, again limiting the generalization of these findings to
bipolar depression.16 For example, a meta-analysis of random-
ized controlled trials17 found that ECT was significantly more
efficacious than simulated ECT or antidepressants in the treat-
ment of depression. However, this meta-analysis reviewed
studies that enrolled primarily unipolar patients. Surprisingly,
there are no review papers that have examined the impact of
ECTexclusively on bipolar depression. The only exception is an
article published by Valenti et al.18 However, this study did not
conduct a systematic search for references within this area and
did not take into consideration the distinction between unipolar
and bipolar depression.

The efficacy of ECT in the treatment of mania was ad-
dressed in an extensive review by Mukherjee et al.19 Because
this review was published more than 15 years ago, new evidence
has appeared in the literature. Therefore, the purpose of the
present work was to carry out a comprehensive systematic re-
view of the published data concerning the efficacy and safety of
ECT in the treatment of BPD.

METHODS
Clinical trials describing the use of ECT in the treatment

of BPD were identified in MEDLINE, PsycINFO, and ISI Web
of Science databases. A search was performed up to March 25,
2010 and used the following terms: BECT[, Belectroconvulsive
therapy[, Belectroshock[, or Bconvulsive therapy[ in combina-
tion with Bmania[, Bmanic[, Bbipolar[, Bbipolar disorder[, or
Bbipolar depression[. Only references with abstracts and original
articles were considered. Review articles, case reports, letters
to the editor, and book chapters were not included. There was
no search for unpublished works. Citations within a paper were
also included as an additional source of references. Two of the
authors (E.C. and J.L.F.) screened all of the abstracts and made a
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decision concerning the importance of the work. All studies with
a sample of at least 10 patients with BPD treated with ECTwere
selected. For the purpose of the present review, the diagnosis of
schizoaffective disorder (bipolar type) was considered a form of
BPD, which is coherent with the view that schizoaffective dis-
order does not represent a distinct nosological entity.20

RESULTS
The initial search retrieved 1229 citations in MEDLINE,

692 in PsycINFO, and 594 in ISI Web of Science. A total of 51
articles met our selection criteria. Most of the excluded articles
consisted of case reports, review papers, or letters to the editor.
Many studies were excluded because they did not address the
efficacy or safety of ECT in the treatment of BPD. Some of these
studies addressed epidemiological issues concerning ECT, such
as the frequency of its prescription in a particular institution,
region, country, or period of time. Other excluded studies de-
scribed the profiles of patients, psychiatrists, or institutions
associated with a more frequent use of ECT. Still, other studies
were not considered in the present review because they ad-
dressed historical, political, or social issues. Finally, a few clin-
ical studies were excluded because the results from BPD patients
were not independent from the results of patients with other
diagnoses such as schizophrenia or unipolar depression.

For the purpose of the present review, a study was consid-
ered Bcontrolled[ when ECT was compared with a placebo
equivalent, such as simulated ECT, or to any other nontreatment
condition (ie, patients were not treated at all). A study was con-
sidered Bcomparative[ when ECT was compared with another
type of treatment, such as a pharmacologically active substance.
Accordingly, Bnoncomparative[ studies evaluated the effect of
ECT through a before-after comparison in a single group of
subjects.

The Efficacy of ECT in Bipolar Mania
Table 1 presents 28 clinical trials that investigated the

efficacy of ECT in bipolar mania. Only 3 controlled or com-
parative prospective studies were found, all of which had small
samples.21Y23 In a double-blind randomized controlled study,22

in which patients from both groups were taking chlorpromazine,
ECT was superior to simulated ECT. Two comparative ran-
domized nonblind studies21,23 found that ECT was more ef-
ficacious than lithium. In one of them,21 lithium was used in
combination with haloperidol. In the other study,23 some patients
from both groups were taking antipsychotics.

In 6 retrospective studies,24Y29 ECT was compared with
nontreatment or medications. None of these studies used clinical
scales to evaluate patient outcomes. In 2 controlled studies,25,27

the files of hospitalized patients with mania in the 1940s were
reviewed, and the subjects treated with ECTwere compared with
those not submitted to any kind of treatment. In 1 study,25 ECT
yielded more positive responses than the nontreatment condi-
tion, but in the other controlled study,27 no statistical differences
between ECT and nontreatment groups were found.

Two retrospective trials compared ECTwith lithium. In one
of them,24 ECT led to a better outcome, whereas in the other,28

ECT and lithium yielded equivalent clinical benefits. Two ret-
rospective clinical trials with small samples did not find differ-
ences in clinical efficacy between ECT and chlorpromazine.26,28

From 1996 to 2000, Volpe and Tavares29 reviewed the records of
manic inpatients from a Brazilian institution and divided the
sample into 2 groups: 1 group consisting of subjects who re-
ceived both medication and ECTand another group consisting of
subjects who took only medication. The first group had a sig-
nificantly longer hospitalization. The authors concluded that

such results were related to a delay in beginning the ECT course
rather than to the therapeutic response speed.

Table 1 also presents 5 noncomparative prospective studies.
In one of them,30 20 manic patients demonstrated a significant
clinical improvement 2 months after ECT treatment. In the other
4 noncomparative prospective studies,31Y34 response rates to
ECT ranged from 64.3%31 to 92%.33

Fourteen noncomparative retrospective studies on the effi-
cacy of ECT in mania were found. Sample sizes varied between
184 patients35 and 12 patients.36 Response rates ranged from
48.1%37 to 100%.38 In all but 2 studies,37,39 more than two thirds
of the patients demonstrated a marked improvement. Of note, 10
of these studies35,36,40Y47 were performed in the 1940s, before
the availability of most of the drugs used in the treatment of
BPD. The samples of 3 retrospective open-label studies pub-
lished in the 1980s37,39,48 consisted of medication refractory or
very severe cases. It is important to mention that none of these
14 studies used operational criteria for treatment outcomes.

Although not presented in Table 1, six studies investigated
the impact of different ECT techniques on the treatment of
mania. Two studies21,24 did not find a difference in the thera-
peutic outcome between bilateral and unilateral ECTs. Two other
studies31,32 compared the efficacy of bifrontal and bitemporal
ECT. In one of them,32 bifrontal ECT yielded a faster response
than bitemporal ECT; in the other study,31 both techniques were
found to be equally efficacious. In a randomized controlled
study,33 it was observed that higher ECT stimulus intensities did
not result in better responses in the treatment of mania. However,
in a retrospective study,49 higher ECT stimulus intensities were
associated with a faster response.

The Efficacy of ECT in Bipolar Depression
Table 2 shows 9 clinical trials that investigated the efficacy

of ECT in the depressive phase of BPD. No controlled study was
found. Four retrospective trials compared ECT with anti-
depressants.50Y53 These studies indicated that both treatment
options resulted in similar outcomes. In 2 of these studies,50,52 it
was also found that ECT combined with antidepressants did not
yield a better clinical response when compared with each of
these treatments alone.

Three noncomparative prospective trials, presented in
Table 2, indicated that the rates of positive responses to ECT
ranged from 26%54 to 91%.55 Although this last study54 revealed
a low proportion of improved patients, a significant decrease in the
mean intensity of depressive symptoms after the ECT course was
observed. Finally, Table 2 also presents 2 noncomparative retro-
spective clinical trials,56,57 in which approximately three fourths
of the patients with bipolar depression improved.

Although not presented in Table 2, three studies performed
a comparison between bilateral and unilateral ECT techniques in
the treatment of bipolar depression with ECT.16,48,58 In one of
these studies,16 the bilateral technique yielded a higher response
rate; however, in the other 2 studies,48,58 bilateral and unilateral
ECTs were considered comparably efficacious.

Table 3 presents 10 clinical trials that compared bipolar
depression and unipolar depression relative to the response to
ECT. Half were prospective,16,58Y61 whereas the other half were
retrospective.48,50,52,53,62 In all but 1 study,60 ECT was as effi-
cacious in bipolar depression as in unipolar depression. In the
Medda et al study,60 unipolar patients presented with higher rates
of remission compared with bipolar depressed patients. In 2 of
these studies,16,61 patients with bipolar depression received
significantly fewer ECT treatments than those with unipolar
depression, indicating that they improved more rapidly. In an-
other study,58 such a difference was not observed.
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The Efficacy of ECT in Mixed States
Table 4 depicts 4 noncomparative clinical trials that ad-

dressed the efficacy of ECT in patients with BPD in a mixed
state. Half of them were prospective,54,63 whereas the other half
were retrospective.39,56 In one of the prospective studies,54 23
of 41 patients were considered responders. This study also in-
dicated that ECT led to a significant reduction in symptoms. In
the other prospective study,63 the global response rate was 76%.
Considering only depressive symptoms, the response rate was
66%. The 2 retrospective studies used small samples and found
response rates of 80%56 and 65%.39

The Efficacy of ECT in Samples With Both Manic
and Bipolar Depressed Patients

Table 5 presents the results from 3 clinical trials that used
both manic and bipolar depressed patients.64Y66 In these studies,
all of which were retrospective, the polarity of the bipolar epi-
sode was not considered in the analysis of results. The oldest
study66 compared ECTwith nontreatment based on the records
of 93 BPD inpatients admitted in the 1940s. According to this
study, ECT-treated patients had significantly higher rates of
home discharged than nontreated patients. However, within
5 years, the patients treated with ECT had more relapses than
those who had not been submitted to any kind of treatment.
In another comparative study,65 ECTwas better than medication
when assessed among 22 adolescents or young adults with
a drug-resistant acute bipolar episode. The third study64 was
noncomparative and found that all 12 BPD patients treated
with ECT in a Spanish hospital between 1993 and 1998 had
full remission of symptoms according to nonoperational clinical
criteria.

ECT in the Prophylaxis of BPD Episodes
We found only 1 clinical trial that investigated the use of

ECT as maintenance therapy in BPD. In this retrospective
study,67 the records of 13 BPD patients were examined. In an
acute episode of the disorder, all of the patients were refractory
to medication but became responders when treated with ECT.
As a maintenance therapy, ECTwas also administered for a 1- to
3-week interval to all 13 patients. Seven of these patients also
received concurrent medication. The results indicated a statisti-
cally significant reduction in the number of hospitalizations
compared with the period antecedent to ECT maintenance
treatment (P G 0.001).

The Safety of ECT in BPD
Most of the clinical trials that investigated the efficacy of

ECT in BPD did not evaluate eventual adverse effects of this
therapeutic modality. However, 2 studies reported anecdotal
evidence of cardiac complications, Bmemory problems and dis-
orientation,[67 and headaches.65 There are also 8 prospective
studies that systematically evaluated the effect of ECT on
cognitive activity among patients with BPD. These studies are
presented in Table 6.

As can be observed in Table 6, the first 3 studies compared
ECT with pharmacotherapy. A randomized clinical trial with a
reduced sample size68 failed to find differences between ECT
and lithium in general intelligence measurements. The other
2 studies10,69 compared ECTwith medications in general. Cog-
nitive assessment was performed several months after the re-
spective treatment to investigate long-term ECT effects. In one
of these studies,69 ECT- and medication-treated groups achieved
similar results on 3 cognitive scales. In the other study,10 both
ECT- and medication-treated patients were additionally compared
with a normal control group. On 1 cognitive test, no significant TA
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differences between the 3 groups were observed. However, on the
2 other cognitive tests, bipolar patients treated with ECT per-
formed worse than those who received medication. Finally, both
bipolar groups had lower performance compared with the normal
control group.

The remaining 5 studies from Table 6 were noncompara-
tive. These studies as well as a comparative study performed
by Small et al68 evaluated the adverse effects of ECT through
a before-after comparison in a single group of subjects. In
4 studies,21,30,31,68 patients were in a manic episode. In 3 of the
4 studies,21,30,68 ECT treatment was associated with an im-
provement in neuropsychological tests. However, Barekatain
et al31 observed worse cognitive performance after ECT in
comparison with baseline. Two studies with bipolar depression
patients59,61 failed to find cognitive changes after ECT sessions.
Finally, Sienaert et al61 did not observe statistically significant
differences in cognitive activity between unipolar and bipolar
depressed patients treated with ECT.

Although not presented in Table 6, two prospective studies
with patients in a manic episode31,32 compared bifrontal and
bitemporal ECT techniques relative to cognitive adverse effects.
In 1 study,31 bitemporal ECT yielded a worse cognitive perfor-
mance than bifrontal ECT. However, in the other study,32 no
such differences were found. Another study33 failed to find an
association between worsened cognitive performance and higher
ECT stimulus intensity in the treatment of mania.

DISCUSSION
The present study was a systematic review of the clinical

trials that have investigated the efficacy and safety of ECT in the
treatment of BPD. Since the beginning of the therapeutic use of
this technique more than 70 years ago, only 51 studies have been
conducted to address these 2 issues. In addition, most of these
studies have had important methodological limitations. Very
few used a controlled or comparative prospective methodologi-
cal design or had an adequate sample size.

Of the 28 studies that examined the impact of ECT on the
treatment of mania, only 3 were controlled or comparative pro-
spective trials. In these studies, ECTyielded a better clinical re-
sponse compared with simulated ECT,22 lithium,23 or a lithium/
haloperidol combination.21 However, important methodological
flaws should be noted. For example, these studies had small
sample sizes, and, in 2 of them,22,23 the patients were allowed to
use antipsychotic medication.

The additional evidence that points to the efficacy of
ECT in mania is limited to 6 controlled or comparative retro-
spective trials and 19 noncomparative prospective or retrospec-
tive studies. The results from these studies also indicate that ECT
results in a significant clinical response in the treatment of manic
symptoms. However, small sample sizes in the noncomparative
prospective studies and the lack of assessment systematization
in the retrospective studies weakens such conclusions about
the efficacy of ECT in mania.

We did not find any controlled or comparative prospective
trial that investigated the efficacy of ECT in bipolar depression.
In the 4 retrospective comparative trials, no difference was ob-
served between ECT and antidepressants in the treatment of
bipolar depression. In the noncomparative trials, ECT presented
with high response rates in 4 studies,55Y57,63 but a low response
rate in 1 study.54 That only four comparative studies (none of
them were prospective) investigated this question suggests that
very little attention has been paid to the effect of ECTon bipolar
depression.

It is well established that ECT has high efficacy in the
treatment of unipolar depression.17 Because unipolar and bipolarTA
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depression share the same symptoms, it is plausible that ECT
might have similar therapeutic effects on the treatment of both
types of depression. Five prospective and 5 retrospective studies
addressed this issue, examining whether ECT would produce
comparable therapeutic effects between unipolar and bipolar
depression. With a single exception,60 which found that ECT
yielded a somewhat better outcome for unipolar depressive
patients, the other 9 studies indicated that ECT was equally ef-
ficacious for both groups of patients. However, some of these
studies also had methodological problems. For example, in 1
prospective study,58 the sample size was small, and operational
criteria were not used for diagnosis. In 4 retrospective stud-
ies,48,50,52,53 methodological problems were related to the lack of
symptom scales in the outcome assessment.

The efficacy of ECT in mixed states was addressed in only
4 noncomparative trials. In these studies, the response rates were
more than 50%. Only 1 retrospective study investigated the use
of maintenance ECT in the prophylaxis of new BPD episodes.67

Although these results are promising, this was a noncomparative
study with a small sample.

Studies that have addressed the safety of ECT in BPD are
restricted to 8 prospective clinical trials with relatively small
samples. These studies examined the potential hazardous effects
of ECT on the patients’ cognitive abilities. Three studies com-
pared ECTwith medication among BPD patients. In 2 of these
studies,68,69 no difference was detected between the 2 groups,
whereas the other study10 indicated that the ECT group had
higher cognitive deficits compared with the medication group.
However, this last result should be viewed with caution, as there
was a lack of randomization in the study. Accordingly, it is
possible that patients with severe mania or depression (those
who are both severe in their symptom profile and who also have
intrinsic cognitive deficits) were assigned to the ECT condition.
Six studies performed a pre- versus post-ECT comparison. Only
one of them31 found a worsening in cognitive performance. In
this study, however, the only neuropsychological assessment
conducted was carried out too early: that is, only 2 days after
the last ECT session. Because there is evidence showing that
cognitive impairment caused by ECT may be reversible,11 it is
possible that these adverse cognitive effects remitted later on.

It is clear from the present review that the efficacy and
adverse effects of ECT in patients with BPD have been poorly
investigated. This scenario contrasts with broad anecdotal clin-
ical experience that suggests that ECT is an important tool in
the treatment of the manic and depressed phases of BPD. In-
deed, some investigators70,71 hold that ECT should be used in
the early stages of treatment rather than after a long series of
failures with several medications.

That most of the studies that investigated the effects of
ECT on BPD had major methodological problems should not
cast a shadow on the high response rates observed in these
studies. It is also important to note that in all but 4 studies,21Y23,68

the ECT trials failed to use a randomization design. It has been
pointed out that patients with the most severe BPD, including
those who are at a high risk for suicide72 or who are refractory
to medication,73 are more prone to be referred for ECT treat-
ment. Therefore, the lack of a randomization design probably
led to the allocation of patients with BPD and these clinical
profiles to ECT.

There is a marked stigma associated with ECT,19 which
was strongly attacked by the antipsychiatry movement during
the 1960s and 1970s.70 Electroconvulsive therapy is still
viewed by the lay public as an abusive instrument for punish-
ing or controlling unruly patients.74 This fact may account,
in part, for the paucity of research on ECT. Moreover, in con-

trast with medications, ECT does not have large financial
sponsors.
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