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Factors Affecting Amnesia,
Seizure Duration, and Efficacy in ECT

Alexander L. Miller, M.D., Raymond A. Faber, M.D.,
John P. Hatch, Ph.D., and Harold E. Alexander, M.D.

Tiwenty-nine patients given unilateral ECT were
tested for menmory with each treatment. Forgetting of
nonverbal material correlated positively with seizure
duration and with anesthetic dose. Seizure duration
did not correlate with forgerting of verbal material or
with changes in Hamilton depression ratings. Seizure
duration was inversely related to succinylcholine and
methohexital doses. These findings suggest that
muscle relaxant and anesthetic doses can be adjusted
to lessen the ammnestic effects of ECT. There are,
however, insufficient data on the relationship
between seizure length and ECT efficacy to specify a
minimum duration for seizures, individually or

cumulatively.
(Am J Psychiatry 142:692-696, 1985)

Ithough ECT is generally acknowledged to be a

useful treatment for depressive illness, the precise
relationship between seizure characteristics and clini-
cal effects is not known. A generalized brain seizure is
believed to be a necessary component of treatment,
because incomplete or partial seizures are not effective
(1, 2). Maletzky (3, 4), using multiple-monitored ECT,
reported improvement only after at least 210 seconds
of cumulative seizure duration and found no further
improvement after 1,000 seconds of cumulative sei-
zure duration. Kramer (5), using conventional ECT,
reported no improvement in any patient before 50
seconds of total seizure duration and no further im-
provement after 400 seconds of seizure duration in
90% of patients. The concept that ECT efficacy is a
function of seizure length has, however, been ques-
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tioned (6). The only other correlate of seizure duration
reported in the literature is a direct relationship with
postictal prolactin levels (7). No relationship between
seizure duration and ECT-produced amnesia for auto-
biographical material was found in one study (8).

ECT seizure duration has been reported to be influ-
enced by oxygenation (4, 9), hypocapnic alkalosis (4,
10), succinylcholine dose (4, 9), concomitant medica-
tions (11), electrode placement (12), electrical stimulus
parameters (13, 14), type and dose of anesthetic (4,
15), and age (16). Treatment variables that have been
reported to affect memory in patients receiving ECT
include blood pressure (17), electrode placement (8,
18), stimulus waveform (8, 19), and stimulus intensity
(20). EEG-monitored seizure duration is highly corre-
lated with physical seizure duration in a cuffed extrem-
ity (21),

In this study, we tested patients for retrograde and
anterograde amnesia and for disorientation after each
of their first six ECT treatments. We attempted to
identify treatment variables that affect these functions,
with particular regard to the possible influence of
seizure duration, anesthetic dose, and succinylcholine
dose. We also attempted to determine whether antide-
pressant efficacy of ECT correlated with seizure dura-
tion.

METHOD

Twenty-nine right-handed patients participated in
this study after giving written informed consent to the
study and to having ECT. All were inpatients with
diagnoses of major depression (N=25), bipolar disor-
der, depressed (N=1), or dysthymic disorder (N=3),
according to DSM-1II criteria.

The average age of the 29 patients was 49.2+11.8
years. There were 14 men and 15 women. All but two
patients had been tried on an antidepressant medica-
tion within the previous 3 months and either had not
responded to it or had been intolerant of side etfects.

All patients received right unilateral ECT with the
electrodes in the Muller (N=7) or d’Elia (N=22)
positions (22). Twenty-five were treated with a Med-
craft and four with a MECTA Model D ECT instru-
ment. Methohexital was the anesthetic and succiryl-
choline the muscle relaxant. Doses were selected bythe
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