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TOM MAC EWAN

An audit of seizure duration in electroconvulsive therapy

AIMS AND METHOD

Brief or missed seizures might
indicate that electronvulsive
therapy (ECT) is not being delivered
effectively. This cycle of audit at an
ECT clinic aimed to measure rates of
brief or missed seizures in two study
periods, before and after the acquisi-
tion of a more powerful ECT machine.

RESULTS

There was a significant reduction in
the rate of brief or missed
seizures in audit two. There was
a significant increase in the
restimulation rate in audit two,
but without the desired effect
of inducing adequate seizures.

CLINICAL IMPLICATIONS

Ineffective delivery of ECT might
result in poor response to the treat-
ment and should be minimised.
Certain aspects of ECT delivery
improved in the clinic studied but
some patients received an ineffective
second dose of electrical charge.

An influential audit of the practice of electroconvulsive
therapy (ECT) in 1992 showed that in 22% of ECT treat-
ments there was either no seizure or a brief seizure
(defined as lasting 15 seconds or less). There was a
perceived need for much clearer guidance and training in
what to do on such occasions (Pippard, 1992). Clinical
guidelines at the time recommended that restimulation at
a given session should be carried out if a seizure of
15 seconds or less occurred (Royal College of
Psychiatrists, 1989). This report describes a cycle of
audit that aimed to monitor ECT practice in general, and
seizure duration in particular, at the Crichton Royal
Hospital, with reference to College guidelines.

The study
An initial audit (audit one) was performed in a 6-month
period between August 1994 and January 1995. Trainees
administering ECT had received training, based on College
guidelines (Royal College of Psychiatrists, 1989), from the
consultant responsible for the ECT clinic. They were
encouraged to restimulate a patient with a higher charge
(increase of 25 millicoulombs (mC)) in the event of a
missed or brief seizure. Case notes and ECT record sheets
of all patients receiving the treatment were examined and
name, gender, age, diagnosis, concurrent medication,
number of treatments per course, duration of motor
seizure and course of action taken in the event of a brief
seizure were noted.

A report was submitted to the trust’s clinical audit
committee and the ECT machine, an Ectron Series 5, was
replaced with a more flexible and powerful machine, the
Ectron Series 5A Ectonus. This accorded with the newly
revised College guidelines (Royal College of Psychiatrists,
1995).

The audit was repeated (audit two) in a 6-month
period between February 1999 and July 1999, using the
method described above. Trainees were encouraged to
adhere to the original ‘15 seconds or less’ definition of a
brief seizure to facilitate direct comparison of data from
audit one. They were again advised to restimulate
patients with missed or brief seizures with a higher
charge (increase by one setting on the ECT machine).
They were also asked to record seizure duration in the

case notes, as well as on the ECT record sheet. This was
to facilitate communication between the ECT clinic and
the prescribing consultant, with particular reference to
brief seizures, restimulation and stimulus alteration
throughout a course of ECT.

Results
In audit one, 20 patients received 21 courses of ECT with
a total of 165 treatments. In audit two, 23 patients
received 27 courses, with a total of 169 treatments.With
a catchment population of 150 000 and extrapolating to
a whole year, these figures give annual averages of 2.2
and 2.3 treatments per 1000 population in audit one and
audit two, respectively. These figures are close to the
national average for Scotland (Robertson et al, 1997).
Demographic data and the mean numbers of treatments
per course are shown in Table 1. Each course of ECT is
counted, giving n of 21 and 27, respectively.

Most patients in both audit periods were depressed,
19 of 21 (91%) in audit one and 17 of 27 (63%) in audit
two, with no statistically significant differences. The two
other patients in audit one had diagnoses of schizo-
affective disorder and schizophrenia, respectively, and in
audit two, six patients had schizoaffective disorder, two
had schizophrenia and two had mania.

Tricyclic antidepressants (TCAs) (including trazodone
and lofepramine) were prescribed at a significantly lower
rate in audit two (Yates-corrected w2=4.714, P=0.006,
d.f.=1), with a swing towards prescribing newer antide-
pressants such as venlafaxine, nefazodone and mirtaza-
pine. There were no differences between the use of
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Table 1. Gender and age of patients and number of courses of ECT

Audit one Audit two

Male (%) 2 (9.5) 11 (40.7)1

Female (%) 19 (90.5) 16 (59.3)
Mean age (s.d.) 58.1 (16.7) 54.7 (15.5) NS (t test)
Mean number of
courses (s.d.)

7.7 (4.5) 6.3 (2.6) NS (t test)

1.Yates-corrected w2=4.355, P=0.04, d.f.=1.
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minor tranquillisers, such as benzodiazepines and zopi-
clone, antipsychotics, lithium or anticonvulsants. Seizure
durations are shown in Table 2.

‘Adequate’ seizures (more than 15 seconds)
were achieved more commonly in audit two (Yates-
corrected w2=4.01, d.f.=1, P50.05).

The course of action taken when the seizure was
brief differed markedly between audits. In audit one, 4
out of 35 (11%) of brief seizures were followed with
restimulation with an increased dose compared with 16
of 21 (76%) in audit two (Yates-corrected w2=21.24,
d.f.=1, P50.0001). However, in audit one, 2 of 4 and in
audit two, 4 of 16 restimulations with an increased dose
resulted in an adequate seizure. Furthermore, in audit
two, 7 of 36 seizures lasting 16 to 24 seconds were
erroneously followed by restimulation, with only 2
adequate seizures occurring as a result. Thus, the total
number of restimulations, regardless of whether the
initial seizure was ‘adequate’, was 27. Only 8 of these
restimulations resulted in adequate seizures, a ‘success’
rate of 30%.

Discussion
The importance of monitoring seizure activity has been
emphasised (Pippard, 1992; Royal College of Psychiatrists,
1995) but the method varies widely from electroence-
phalogram (EEG) monitoring to monitoring of seizure
activity, with or without the Hamilton cuff technique
(Adderley & Hamilton, 1953). A recent Indian study
suggested that monitoring of motor seizure is unreliable,
with 7% of EEG-adequate seizures deemed inadequate
according to this measure (Mayur et al, 1999). Monitoring
without the cuff technique is the commonest method
(Robertson et al, 1997; Duffett & Lelliott, 1998) and is
used in the ECT clinic studies here. The definition of a brief
seizure (less than 15 seconds) is arbitrary and the rele-
vance of duration to clinical outcome has been ques-
tioned (Fear et al, 1994). It should not be taken as the
sole marker of the adequacy of treatment (Pippard, 1992;
Royal College of Psychiatrists, 1995). However, it remains
an important parameter of ECT treatment, as evidenced
by the recent finding that patients with ‘inadequate’
seizures had a lower response rate to ECT (Krystal et al,
2000), and my report shows some interesting results and
issues for debate.

First, the proportion of brief seizures has decreased
significantly in this clinic. Several factors might account
for this, including age, gender, medication, type of ECT
machine and operator training. There were more males in
audit two but, as male gender is associated with a higher

seizure threshold, this might be expected to increase the
rates of brief seizures. TCA use has diminished, as
reported in an earlier audit (Tresize, 1998), but the effects
of TCAs and selective serotonin reuptake inhibitors, which
both reduce the seizure threshold, are complex and
probably vary between members of each drug group
(Royal College of Psychiatrists, 1995). Therefore, the
change in prescription of antidepressants may not be
relevant. It is noteworthy that benzodiazepine use has
not changed.

The clinic updated its machine to the Ectron Series
5A after audit one. This allowed greater dosing flexibility,
with an output range of 25-700mC compared with the
older machine which had a maximum output of 400mC.
It is interesting that in audit one, 34 of the brief seizures
occurred in one patient, a 65-year-old female on a low
dose of diazepam, despite using 400mC in most of the
treatments. In audit two, 19% of the brief seizures
occurred in one patient, a 51-year-old male who required
diazepam in very high doses. He received increasing
doses (up to 700mC) with a concomitant increase in
seizure duration. He would probably have had much
shorter seizures with the older, less powerful machine. It
is also possible that improved operator training had an
effect, particularly the greater recognition of the impor-
tance of increasing the dose throughout a course of ECT
if seizure duration decreases (Robertson et al, 1995;
Royal College of Psychiatrists, 1995). Improved documen-
tation and communication between the ECT clinic and
ward teams facilitated dose increases.

The second major finding is the disappointingly
low ‘success’ rate of restimulation. Trainees followed
guidelines in the event of a brief seizure more often in
audit two but the induction of an adequate seizure only
occurred in 25% of cases. Many factors might contribute
to this but it may be that the patient is restimulated too
quickly without allowing the raised, post-ECT seizure
threshold to drop. In a study of multiple ECT in open
session, the period between stimulations was 3 minutes
(Roemer et al, 1990), a much longer period than that used
in routine practice.

Conclusion
This report has demonstrated that an improved rate of
adequate seizures has been achieved, probably with use
of a more flexible machine and with improved operator
training and communication between the ECT clinic and
the prescribing consultant. An increased rate of restimu-
lation after brief seizures has been achieved but with a
low rate of seizure induction. This is an area of concern
given that patients, often elderly, receive ineffective
additional stimulation with the risk of increased post-
treatment cognitive impairment and other side-effects.
Perhaps this group should not be restimulated, especially
if they are showing clinical improvement?

To further improve the practice of ECT in this clinic,
the use of stimulus titration should be considered, with or
without EEG monitoring (Royal College of Psychiatrists,
1995). Coupled with dose increases throughout a course
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Table 2. Seizure duration and need for restimulation

Audit 1
n=165

Audit 2
n=169

No need for restimulation (16 seconds or
more)

130 148

Need for restimulation (15 seconds or less) 35 21
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of ECT, this should further reduce the rate of brief
seizures. If patients are to be restimulated, sufficient time
should be allowed for the seizure threshold to drop and a
greater dose increment than that currently employed
should be considered.

Further audit should be carried out to evaluate the
effects of such measures.
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A I L E EN O ’ B R I E N AND M IK E F I R N

Clozapine initiation in the community

AIMS AND METHOD

The study aims to describe
the experience of an assertive
community treatment team when
commencing clozapine at home
rather than in hospital, following
a locally-devised policy. Any failed

attempts and problems experienced
are described.

RESULTS

There have been no serious adverse
events with 13 patients who have
been started on clozapine at home.

CLINICAL IMPLICATIONS

For an assertive community
treatment team, home-initiation
of clozapine is a practical option,
particularly when patients refuse
to come in to hospital.

Clozapine has been established as an effective therapy

for treatment-resistant psychosis (Kane et al, 1988). It

has been shown to have benefits in terms of quality

of life and reduction of both positive and negative

symptoms (Grace et al, 1996; Rosenheck et al, 1997),

and it is cost-effective in the long term because of the

reduction in hospital admissions (Aitchison & Kerwin,

1997; Percudani et al, 1999).
However, it is not without its problems, the main

ones being the requirement for regular monitoring

through blood tests and side-effects such as drowsiness

and weight gain. Another drawback is the traditional

prerequisite that all patients being started on clozapine

need to come into hospital. Difficulties arise in encoura-

ging a patient with schizophrenia to take medication in

the first instance.When you consider the blood tests and

the requirement for hospital admission, it is understand-

able that clozapine is underused in a population who,

potentially, would greatly benefit from it.

This issue is especially relevant to an assertive
community treatment (ACT) team, where patients with
severe mental illness are specifically referred with char-
acteristics of being difficult to engage and having poor
compliance with treatment. Such patients are likely
to have negative attitudes towards hospital admission.
The ACT Model (Stein & Test, 1980) is built around
providing home-based alternatives to hospital admission
for ‘revolving door’ patients with psychoses.

The pharmaceutical company that operates the
ClozarilF Patient Monitoring Service (CPMS) recommends
hospital admission because of the risk of hypotension,
excessive sedation and fits. In the USA, initiating cloza-
pine in a partial hospitalisation programme (Johnson et al,
1994) has been reported as both safe and successful.

In our ACT team based in Wandsworth, south
London, we have been starting clozapine in the commu-
nity, rather than in hospital, since 1995. Accordingly, we
have set out to evaluate the initiation of clozapine at
home in a naturalistic, uncontrolled clinical setting.
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