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Introduction
Electroconvulsive therapy (ECT) remains the 
most effective clinical treatment for depression, 
particularly for its most severe forms: psychotic, 
melancholic and treatment-resistant depression. 
Unfortunately, many patients continue to expe-
rience distressing cognitive and memory side 
effects and this significantly limits its use. There 
is a critical need to develop modes of applica-
tion for this life-saving procedure that improve 
its tolerability while preserving its high efficacy. 
A new approach in ECT delivery is to reduce the 
pulse width of the electrical stimulus, ‘ultrabrief 
pulse width’ ECT (see Figure 1). Initial studies 
suggest that this approach has the potential  
to dramatically reduce cognitive side effects 
while delivering meaningful efficacy – that  
is, potentially a generational advance in ECT 
technique.

This paper provides an introduction to the signifi-
cance of pulse width in the ECT stimulus, and a 
review of clinical trials which have compared the 
outcomes of ultrabrief and brief pulse width ECT, 
as well as recent trials reporting clinical outcomes 
with ultrabrief pulse width ECT.

Pulse width
Since its inception in 1938, one of the most 
important advances in ECT technique has been 
the modification of the electrical stimulus, from a 
long pulse width (8 ms), sine-wave stimulus to a 
‘brief ’ pulse width (0.5–1.5 ms), square-wave 
stimulus. With this development efficacy was pre-
served (see meta-analysis by Kho and colleagues 
[Kho et al. 2003]) while cognitive side effects 
(confusion, retrograde amnesia) were markedly 
reduced [Carney et al. 1976; Valentine et al. 1968; 
Weiner et al. 1986]. Thus brief pulse widths (typi-
cally 1.0 ms) are now standard in modern clinical 
ECT practice. Neurophysiological observations 
indicate, however, that the ideal pulse width for 
neuronal stimulation is in the order of 0.1–0.2 
ms. With this shorter pulse width, unnecessary 
stimulation during the refractory period of the 
neuron is avoided [Ranck, 1975]. This review 
focuses on studies which utilised pulse widths of 
less than 0.5 ms (‘ultrabrief ’ in contrast to ‘brief ’).

Mechanisms
It has been hypothesized that shortening the 
pulse width of the ECT stimulus results in less 
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cognitive impairment as a narrower band of  
tissue is stimulated and areas such as the  
hippocampus and other temporal lobe struc-
tures may be relatively spared [Sackeim, 2004]. 
Computer simulations of both current density 
and active neuronal depolarization testing two 
stimuli in the typical ECT dose range have con-
firmed this prediction [Bai et al. 2010; Peterchev 
et al. 2010]. This factor, and the avoidance of 
excitotoxicity through excessive neuronal stimu-
lation during the refractory period, may explain 
the reduced cognitive side effects observed with 
an ultrabrief pulse width.

Clinical trials of ultrabrief pulse width ECT
Studies that have examined ultrabrief pulse ECT 
are summarized in Table 1. Apart from the early 
study by Pisvejc and colleagues [Pisvejc et al. 
1998], these have focused exclusively on the 
treatment of depression, which will be the sub-
ject of this review. The discussion below will 
focus on unilateral ultrabrief pulse ECT, for 
which there is the most evidence; the latter sec-
tion focuses on bilateral (bitemporal and bifrontal) 
ultrabrief pulse ECT.

Efficacy of ultrabrief pulse right 
unilateral ECT – comparisons with 
brief pulse ECT
Only two randomized controlled trials (RCTs) 
have directly compared brief and ultrabrief pulse 
ECT [Pisvejc et al. 1998; Sackeim et al. 2008].

Although remarkable for its time, the study by 
Pisvejc and colleagues [Pisvejc et al. 1998] had 

numerous methodological shortcomings, making 
it very difficult to interpret their results. It is unclear 
if the treatment groups (also further divided into 
patients with schizophrenia and depression) were 
equivalent in illness severity, and important aspects 
of ECT treatment were not standardized between 
the groups. The ECT machines used and criteria 
for determining initial dose and dose increments 
were not standardized between treatment groups, 
and the use of very high stimulus frequencies 
(200–270 Hz) in the brief pulse group may have 
compromised efficacy in this group. Though the 
study reported no difference in efficacy and  
cognitive outcomes between the groups, these 
confounding factors (in particular the different 
dosing regimens) make it difficult to draw any 
conclusions from their results.

The study by Sackeim and colleagues [Sackeim  
et al. 2008] was a methodologically rigorous trial 
performed at a research centre. It demonstrated a 
large advantage for ultrabrief pulse right unilat-
eral (RUL) ECT in cognitive outcomes with no 
difference in efficacy compared with brief pulse 
RUL ECT. This is a seminal study and currently 
forms the main evidence base for the comparison 
of ultrabrief and brief pulse ECT. Though 
between-group differences were significant and 
convincing, limitations include a relatively small 
sample (N = 22 in each RUL group), and choice 
of 1.5 ms (at the higher end of the brief pulse 
width range and not commonly used in clinical 
practice) for the brief pulse comparison group. 
Thus, further work comparing ultrabrief RUL 
ECT at 0.3 ms pulse width to the more com-
monly used brief pulse width of 1.0 ms is needed 
to extend these findings.

Figure 1.  Schematic diagram illustrating parameters of the electroconvulsive therapy (ECT) stimulus.
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The largest sample of ultrabrief [6 × seizure 
threshold (ST)] and brief pulse (5 × ST) RUL 
ECT reported to date [Loo et al. 2008] suggested 
that efficacy may be slightly reduced in the for-
mer, particularly when taking the number of 
treatments required into account (mean number 
10.3 and 7.6, respectively). Although ratings of 
mood and cognition in this study were done pro-
spectively by research staff blinded to treatment 
condition, it was a nonrandomized effectiveness 
trial. Treatment assignment and the number of 
ECT treatments given were clinically judged by 
their supervising psychiatrists. This pragmatic 
methodological approach means the comparison 
of ultrabrief and brief pulse ECT cannot be con-
sidered definitive, although the study reflects 
treatment outcomes in typical clinical settings.

In a retrospective report of outcomes of patients 
who had received brief pulse bitemporal and 
ultrabrief pulse RUL ECT in a clinical service, 
McCormick and colleagues [McCormick et al. 
2009] concluded that ultrabrief RUL ECT was 
less efficient and cost effective. Forty-six percent 
of the ultrabrief sample were switched to bitempo-
ral ECT due to lack of response or poor seizure 
induction, meaning that more ECT treatments 
overall were received. This study was unable to 
comment on efficacy as such as no mood outcome 
measures were done.

Efficacy of ultrabrief pulse right 
unilateral ECT: response and 
remission rates
A wide range of response and remission rates have 
been reported in studies of ultrabrief pulse RUL 
ECT so far (see Table 1), from 77% and 77% 
[Sackeim et al. 2008] to 35% and 6% [Quante  
et al. 2011] (treatment given at 7 × ST). While 
initially the discrepancies seem puzzling, on closer 
examination it can be observed that the studies 
differed in several methodological aspects that are 
likely to have affected efficacy, including the num-
ber of ECT treatments, the method of data analy-
sis [completers or the intention-to-treat (ITT) 
sample], presence or absence of concurrent med-
ication, patient characteristics, ECT dose and 
variation over the treatment course (see the section 
on ECT dose below).

Two studies [Roepke et al. 2011; Quante et al. 
2011] examined the effects of a fixed course of 
nine ECT treatments whereas other studies per-
mitted a flexible number of treatments depending 

on treatment response. Thus, it would be expected 
that response, and particularly remission rates, 
would be lower in the above studies, given that 
other studies reported mean number of ECT 
treatments required in a course of ultrabrief pulse 
RUL ECT to be 10.3 [Loo et al. 2008], 8.7 
[Sackeim et al. 2008] and 7.8–10 [Sienaert et al. 
2009a]. Similarly, the analysis of outcomes in 
completers or those who received a minimum 
number of treatments rather than an ITT sample 
is likely to find higher response rates. Loo and col-
leagues [Loo et al. 2008] reported response rates 
of only 43% in an ITT analysis. However, in a 
later analysis focusing on predictors of response, 
restricted to patients who had received at least six 
treatments (extracted from a larger sample which 
included some of the patients from the 2008 
report), the response rate was 61%. This factor 
may partly account for the high response and 
remission rates reported by Sienaert and col-
leagues [Sienaert et al. 2009a] who only analysed 
completers.

Outcomes from the Sackeim study [Sackeim et al. 
2008] are remarkable given that response and 
remission rates were calculated in an ITT sample. 
A factor which may have increased the gains seen 
with ECT in the Sackeim (and Sienaert) studies 
compared with other studies is that patients were 
withdrawn from psychotropic medications for 3–5 
days prior to commencing ECT, whereas patients 
were allowed to continue on psychotropic medi-
cations throughout the course of ECT in the 
other studies. In a meta-analysis of another brain 
stimulation therapy, repetitive transcranial mag-
netic stimulation (rTMS), the effect size (ES) was 
almost twice as great when rTMS was given as 
monotherapy (that is, antidepressant medications 
were withdrawn prior to trial entry, ES 0.96) than 
when it was given during continuation of pre-exist-
ing antidepressant treatment (ES 0.51) [Slotema 
et al. 2010]. Thus, the Sackeim and Sienaert 
studies were conducted under research conditions 
which optimized the effects seen with ultrabrief 
pulse RUL ECT, but it may be unrealistic to 
expect efficacy of this magnitude when the same 
treatment is given in typical clinical settings.

Patient illness characteristics, such as treatment 
resistance, presence of psychosis and bipolarity, 
have been shown to affect therapeutic outcomes 
with ultrabrief pulse RUL ECT [Loo et al. 2011 
(discussed further below) and it is likely that the 
variation between studies in efficacy outcomes 
substantially reflect clinical differences in the 
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samples treated. Note that in the Sackeim study 
[Sackeim et al. 2008] there were significantly 
more patients with psychotic depression in the 
ultrabrief pulse RUL group (5 of 22) than the 
brief RUL group (2 of 22), and the finding of 
equivalent efficacy between groups must be inter-
preted with this in mind. Though the authors 
commented that psychotic features were not a 
predictor of response in their study (including 
bitemporal treatment groups), the number of 
patients involved was so small that this cannot 
be viewed as a reliable finding.

Predictors of response
In a recent analysis of 75 patients who received at 
least six treatments of ultrabrief pulse RUL ECT, 
we found that predictors of response were similar 
to those previously reported for brief pulse ECT 
[Loo et al. 2011]. A regression analysis found that 
episode duration of greater than a year, less treat-
ment resistance, prior treatment with ECT, pres-
ence of psychotic features and higher baseline 
depression severity were predictors of response  
or remission. Likewise, Sienaert and colleagues 
[Sienaert et al. 2009a] reported that psychosis 
(present in 4 of 32 in the ultrabrief pulse RUL 
group and 13 of 32 in the ultrabrief pulse bifrontal 
group) and greater depression severity at baseline 
were positive predictors of response. Bipolarity 
was not found in any of these studies to be a pre-
dictor of response [Loo et al. 2011; Sienaert et al. 
2009b], but was associated with faster onset of 
response [Loo et al. 2011; Sienaert et al. 2009b].

Treatment considerations

Dosage relative to seizure threshold
The optimal dosage relative to seizure threshold 
(DRST) for ultrabrief pulse RUL ECT is yet to 
be determined. (Note that data reported in stud-
ies and examined for this review are in terms of 
DRST and total charge in milliCoulombs. While 
the latter is not an ideal metric for ECT ‘dose’  
as subtleties in stimulus parameters are likely  
to affect therapeutic and cognitive outcomes 
[Peterchev et al. 2010], it is used here as a con-
venient comparator as data on stimulus parame-
ter combinations are not reported.) Most studies 
to date have used 6 × ST with good overall 
response and remission rates, notwithstanding 
the caveats discussed above. Roepke and col-
leagues [Roepke et al. 2011] used 2.5 × ST but 
allowed subsequent dose increases, with rises of 

104% (40 Hz group) and 58% (100 Hz group) 
over the ECT course, possibly accounting for the 
respectable response and remission rates found. 
The only study to compare ultrabrief pulse RUL 
ECT at different DRST is that of Quante and 
colleagues [Quante et al. 2011]. Surprisingly, no 
significant differences in efficacy were found 
between dosing at 4, 7 and 10 × ST (in contrast 
to studies of brief pulse RUL ECT [McCall et al. 
2000; Sackeim et al. 2000]) though the study was 
underpowered to find a difference (total N = 41). 
The highest dose group was more impaired in one 
neuropsychological test aspect (verbal learning – 
recognition), reminiscent of earlier findings 
with brief pulse RUL ECT that increments in 
cognitive impairment may be steeper than incre-
ments in efficacy as DRST increases [McCall 
et al. 2000]. Our group is currently comparing 
ultrabrief pulse RUL ECT at 8 × ST and brief 
RUL ECT at 5 × ST, following earlier observa-
tions that ultrabrief pulse RUL ECT may have 
lesser efficacy to brief RUL ECT when both are 
given at similar DRST [Loo et al. 2008].

Should dose be increased over the 
treatment course?
The above studies differed in whether dose incre-
ments were allowed over the treatment course. 
Judging from the final doses reported, dosage (in 
milliCoulombs) was increased by 91% [Loo et 
al. 2008], 35% [Sienaert et al. 2009a], 104% (40 
Hz group) and 58% (100 Hz group) [Roepke  
et al. 2011] and by an unknown amount [Quante 
et al. 2011] if seizure quality or duration declined 
over the treatment course. In contrast, no dose 
change over the course occurred in the Sackeim 
study [Sackeim et al. 2008], which reported  
the highest remission rate of all these studies.  
At present, it is uncertain if ECT dose should  
be increased over the course if seizure quality or 
duration declines, as recommended for brief pulse 
ECT [American Psychiatric Association, 2001; 
Scott, 2004]. However, as moderate to good 
response rates were reported by studies in which 
treatment protocols included dose increases, this 
suggests it is likely to be necessary in clinical prac-
tice; this question however needs further research.

How many treatments should be given 
prior to judging nonresponse and 
switching to another type of ECT?
For brief RUL ECT, a switch to bilateral ECT 
(or increase in dose) may be considered if no 
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clinical response is seen after four to six treatments 
[American Psychiatric Association, 2001; Scott, 
2004]. It is uncertain if this recommendation 
should apply to ultrabrief pulse RUL ECT. The 
speed of response may be slower with ultrabrief 
ECT (personal observations) and if so more 
treatments, such as six to eight, should be given 
prior to judging a failed response. Results from 
our nonrandomized effectiveness trial indicated 
that approximately 50% more treatments were 
required for an adequate course of treatment 
with ultrabrief pulse RUL ECT compared with 
brief RUL ECT [Loo et al. 2008]. Response 
rates (35%) after nine ultrabrief pulse RUL ECT 
treatments at 7 × ST in the Quante study [Quante 
et al. 2011] also suggest that it may be prudent to 
observe the results of six to eight treatments prior 
to considering a change of treatment approach. 
However, the mean number of treatments 
required for a course of ultrabrief pulse RUL 
ECT (8.7) did not differ from mean numbers 
required for brief RUL ECT in several studies: 
Sackeim and colleagues [Sackeim et al. 1993, 2000, 
2008] and Sienaert and colleagues [Sienaert et al. 
2009a] reported mean treatment numbers of 7.8 
and 10.1 required for response and remission, 
respectively. Further, in a formal speed of response 
Cox regression analysis controlling for other 
factors known to affect efficacy, we found no 
significant difference between ultrabrief pulse 
RUL ECT (6 × ST) and brief RUL ECT (5 × 
ST) (Loo et al. in preparation). Thus, this issue 
needs further clarification.

How frequently should treatment sessions 
be spaced for ultrabrief pulse RUL ECT?
Ultrabrief pulse RUL ECT was given three times 
per week in all of the above studies, except  
the Sienaert study [Sienaert et al. 2009a], which 
treated twice per week, with good outcomes. As 
these two approaches (three versus two treat-
ments per week) have not been directly compared 
within a RCT, implications with respect to over-
all efficacy, speed of response and side effects is 
unknown. However, given that the main advan-
tage of giving brief pulse ECT twice per week is 
to minimize cognitive side effects [UK ECT 
Review, 2003; Loo et al. 2010] and minimal or 
no cognitive impairment has been reported with 
ultrabrief pulse RUL ECT, there is no compel-
ling reason for restricting treatments to twice 
per week.

Effects of other stimulus parameters
Apart from pulse width, it has been cogently argued 
that variation of pulse frequency, amplitude and 
train duration are likely to have implications for 
efficacy and cognitive outcomes in ECT [Peterchev 
et al. 2010]. This has been minimally studied for 
brief pulse ECT and only one study has examined 
this for ultrabrief pulse ECT. The Roepke study 
[Roepke et al. 2011] reported higher response 
rates after nine treatments when ultrabrief pulse 
RUL ECT (2.5 × ST) was given at 40 Hz than at 
100 Hz, though this finding is confounded by the 
greater increment in DRST in the 40 Hz group, 
despite the fact that final ECT doses did not differ 
significantly between groups, which may be a result 
of the small sample size. However, given theoretical 
reasons favouring the use of pulse frequencies in 
the 20–30 Hz range and preliminary support  
for this approach in studies of brief pulse ECT 
[Peterchev et al. 2010], optimization of pulse  
frequency and other stimulus parameters is likely 
to be important for ultrabrief pulse ECT, as for 
brief pulse ECT.

Effects of anaesthesia used
Whether the choice of anaesthetic agent influ-
ences overall efficacy and cognitive outcomes 
(over the course of treatment) for brief pulse ECT 
has only been minimally investigated [Bauer et al. 
2009; MacPherson and Loo, 2008], though given 
the strong anticonvulsant effects of some of the 
major induction agents, this would not be a sur-
prise. If the efficacy of ultrabrief pulse RUL ECT 
is less robust than that of brief pulse ECT (which 
is as yet uncertain – see above), then it is possible 
that treatment outcomes may be more susceptible 
to the influence of anaesthetic agent and dose. 
None of the studies of ultrabrief pulse ECT exam-
ined this issue directly. A retrospective analysis of 
results in the Sienaert study [Sienaert et al. 2009a] 
in which patients had received either methohexital 
or etomidate anaesthesia found significantly higher 
odds of attaining remission status with methohex-
ital. In a RCT of ultrabrief pulse RUL ECT (at 6 × 
ST) in which patients were randomized to receive 
thiopentone or a reduced dose of thiopentone 
combined with ketamine (0.5 mg/kg), improve-
ment in the first week of treatment was slightly 
greater in the ketamine group [Loo et al. in 
revision]. Thus, how critical the anaesthetic 
approach is for outcomes of ultrabrief pulse ECT 
warrants further examination.
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Ictal electroencephalogram features
There have been no published reports to date of 
the comparative appearance of the ictal electro-
encephalogram (EEG) with ultrabrief compared 
with brief pulse ECT. In particular, it is uncertain 
whether features of the ictal EEG found to pre-
dict good response and hence used to guide the 
adequacy of dosing with brief pulse ECT apply 
equally to ultrabrief pulse ECT.

Ultrabrief pulse bilateral ECT
Only two RCTs have compared ultrabrief and 
brief pulse bitemporal ECT, both finding reduced 
efficacy for ultrabrief ECT. The early study by 
Cronholm and Ottosson [Cronholm and Ottosson, 
1963b] is confounded by the fact that other key 
stimulus parameters, pulse shape (square versus 
chopped sine), frequency (15 Hz versus 50 Hz) 
and peak current amplitude (2.1 A versus 0.7–0.8 
A) also varied between the two groups. From 
knowledge gained in later research [Peterchev et al. 
2010], the variations in pulse frequency and cur-
rent amplitude are likely to have enhanced relative 
efficacy outcomes in the ultrabrief group. Another 
major confound is that the dosing method was age 
based and the DRST for each group is unknown. 
Further, both pulse forms were given with a unidi-
rectional stimulus, so the applicability of these 
results to outcomes when the stimulus is bidirec-
tional (as in current ECT machines) is uncertain.

In the Sackeim study [Sackeim et al. 2008], effi-
cacy was clearly reduced in the ultrabrief pulse 
bitemporal group (2.5 × ST) compared with 
brief pulse bitemporal and RUL ECT, as well as 
ultrabrief pulse RUL ECT. The reason for this 
differential loss of efficacy when ultrabrief pulse 
stimulation is applied to bitemporal but not  
unilateral ECT is not understood at present. 
Ultrabrief pulse bitemporal ECT appeared not 
to be a useful treatment approach, given the 
greater cognitive side effects yet lesser efficacy 
compared with ultrabrief pulse RUL ECT.

In contrast, Sienaert and colleagues [Sienaert et al. 
2009a] only found slightly lower efficacy for 
ultrabrief pulse bifrontal (1.5 × ST) compared 
with ultrabrief pulse RUL (6 × ST) ECT, 
manifested in more treatments required to attain 
response and lower odds of attaining response and 
remission. However, the response and remission 
rates reported for ultrabrief pulse bifrontal ECT 
are still high, findings that are hard to reconcile 
with those of Sackeim and colleagues [Sackeim 

et al. 2008]. While it is possible that the use of a 
bifrontal rather than bitemporal electrode place-
ment accounted for this discrepancy, there are no 
theoretical reasons to support this interpretation 
and trials with brief pulse ECT do not suggest that 
bifrontal ECT has a significantly higher efficacy 
than bitemporal ECT [Kellner et al. 2010] (recent 
bifrontal review article). A more likely explanation 
is the high proportion of patients with psychotic 
depression in the ultrabrief bifrontal group (41%) 
compared with the ultrabrief RUL group (13%) in 
the Sienaert study, and the ultrabrief bitemporal 
(26%) and RUL (23%) groups in the Sackeim 
study, noting evidence presented above that the 
presence of psychosis is likely to be a positive 
predictor of response. Though the good response to 
ultrabrief pulse bifrontal appeared to be at the 
relative low dosage of 1.5 × ST, dosage over the 
treatment course was increased by 59%, such that 
dosing was probably closer to 2 × ST.

Niemantsverdriet and colleagues performed a 
retrospective comparison in a clinical service and 
reported high response and good remission rates 
for ultrabrief (0.25 ms) and brief (0.5 ms) pulse 
bitemporal ECT, both given at 1.5 × ST 
[Niemantsverdriet et al. 2011]. These outcomes 
need to be interpreted with several factors in 
mind: there was a high proportion of patients 
with psychotic depression (63% and 59%, 
respectively); medications were withdrawn a 
week prior to ECT (see discussion in efficacy 
section above); dose increases over the course 
were permitted; and both groups received a 
relatively high number of ECT treatments. This 
study suggests that good outcomes may be 
achieved with low pulse width ECT in a clinical 
service if long treatment courses can be given. 
Note that with treatments twice per week, the 
average course of ultrabrief bitemporal ECT 
lasted about 9 weeks.

The evidence base for ultrabrief pulse bilateral 
ECT is very limited and results of the Sienaert 
and Niemantsverdriet studies are difficult to 
reconcile with those of the Sackeim study. These 
two studies reported good efficacy in samples 
with high proportions of psychotically depressed 
patients and where dose increases were permitted 
over the treatment course.

Cognitive outcomes
Apart from the early studies which are con-
founded by several methodological issues, 
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recent trials comparing ultrabrief and brief pulse 
ECT have demonstrated substantial reductions in 
impairments across several cognitive domains 
with the reduction in pulse width [Loo et al. 2008; 
Sackeim et al. 2008; Sienaert et al. 2010].

The lesser degree of cognitive impairment with 
ultrabrief ECT compared with brief pulse ECT 
has also been shown at several time frames across 
a treatment course. Shorter time to recovery of 
orientation and predominantly better performance 
on measures of retrograde amnesia and recogni-
tion of newly learned material were found after a 
single treatment session [Sackeim et al. 2008]. 
After six to seven ECT sessions, delayed recall of 
newly learned information and global cognition 
were superior [Loo et al. 2008; Sackeim et al. 
2008]. Similar advantages in these domains as 
well as enhanced retrograde and subjective global 
memory were reported after a full treatment 
course [Loo et al. 2008; Sackeim et al. 2008],

However, reports of the degree of cognitive 
impairment after a course of ultrabrief ECT have 
been mixed, with some studies reporting no 
significant changes, whereas some impairment 
has been measured in others. After controlling for 
improved depression scores, significant increases 
in cognitive performance were found across sev-
eral domains, including learning and delayed 
recall for verbal material, retrograde autobio-
graphical memory, sustained attention and prob-
abilistic category learning [Sienaert et al. 2010]. 
Notably, parallel test forms were not used. In 
contrast, Loo and colleagues [Loo et al. 2008] 
found significant decreases in performance on 
verbal learning and memory, verbal generativity 
and retrograde autobiographical memory. These 
results, however, were potentially confounded by 
increases in dosage over the treatment course, 
which necessitated the use of pulse widths beyond 
0.3 ms. Notwithstanding, using a constant pulse 
width, decreased verbal recognition memory has 
been shown following a full course of ultrabrief 
pulse ECT, when given at 7–10 × ST [Quante 
et al. 2011]. These findings therefore suggest that 
while ultrabrief pulse ECT is associated with 
fewer cognitive side effects than brief pulse ECT, 
cognitive impairment may still occur, particularly 
at higher DRST levels.

Importantly, preliminary data further indicate 
that the cognitive benefits of ultrabrief pulse ECT 
are maintained over time, with Sackeim showing 
superior retrograde memory with ultrabrief ECT 

compared with brief pulse ECT at two separate 
follow-up assessments over 6 months [Sackeim  
et al. 2008]. Future studies with long-term follow-
up cognitive assessments are needed to replicate 
these findings.

Taken together, these results therefore suggest 
that cognitive sparing with ultrabrief pulse ECT is 
a more robust and consistent finding than equiva-
lence in efficacy. In particular, memory domains, 
including delayed recall for newly learned mate-
rial and retrograde memory for autobiographical 
events, appear to benefit most.

Conclusions, recommendations and 
future directions
The evidence base to date remains relatively small 
for ultrabrief pulse RUL ECT and quite limited 
for ultrabrief pulse bitemporal and bifrontal ECT. 
More head-to-head comparisons of ultrabrief and 
brief pulse RUL and bilateral ECT, ideally in 
RCT study designs, are needed to clarify the 
relative efficacy and side-effect profiles of these 
treatment approaches. Though studies have varied 
in reports of efficacy, likely due to methodological 
and sampling differences between studies, overall 
the data suggest that meaningful efficacy can be 
obtained with ultrabrief RUL ECT, including in 
typical clinical populations. The speed of response 
and numbers of treatments needed for ultrabrief 
compared with brief pulse RUL ECT requires 
further clarification. Thus, ultrabrief RUL ECT 
can be used if there is a high priority for minimal 
memory effects but standard brief pulse ECT 
should be used when there is a high priority for a 
more rapid response, for example in situations 
where there is significant suicide risk or for a 
severely unwell older patient who is at risk of rapid 
medical deterioration.

The optimal treatment approach for ultrabrief 
RUL ECT needs further investigation. The 
DRST, frequency of sessions, dosage changes over 
the treatment course, impact of other stimulus 
parameters, anaesthetic agent, number of treat-
ments required before nonresponse is judged, and 
the significance of ictal EEG features all require 
further investigation. Findings from research with 
brief ECT cannot be simply extrapolated and 
applied to ultrabrief ECT. ECT practitioners 
need to carefully familiarize themselves with 
the evidence available, including current gaps in 
knowledge, before applying ultrabrief pulse RUL 
ECT to their patients.
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There are fewer data on ultrabrief pulse bilateral 
ECT than RUL ECT and outcomes reported to 
date are more variable. Thus, the use of pulse 
widths up to 0.3 ms in bilateral ECT should be 
considered experimental and should not be used 
in routine clinical practice.

The finding of substantially reduced cognitive 
side effects is consistent across studies, and  
heralds a promising future for ultrabrief pulse 
RUL ECT.
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