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ELECTROCONVULSIVE THERAPY

possible. Delayed recall was tested on a second occasion 16 to 19
hours later. Patients with identified dysfunction of the left temporal
lobe are known to perform more poorly on this test than patients with
similar dysfunction of the frontal, parietal, or right temporal regions
(24). To assess nonverbal memory, patients were asked to copy a
complex geometric design (25, 26). Sixteen to 19 hours later, without
forewarning, they were asked to copy it from memory. Patients with
right temporal lesions are known to be deficient on this memory task,
whereas patients with left temporal lesions exhibit no impairment
(27). Tests were administered one to two days before ECT and again
with equivalent forms six to 10 hours after the fifth treatment of the
series.

Figure 1 indicates that patients about to begin a course of bilateral
or unilateral ECT were nearly identical in delayed recall of the story
and in delayed reproduction of the geometric figure. After ECT,
bilateral ECT caused a greater impairment in both verbal and nonver-
bal memory than unilateral ECT. Delayed recall of the story was
markedly impaired by bilateral ECT (p < .01), but not affected by right
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Figure 1. ECT and Memory Loss

Delayed retention scores on verbal and nonverbal memory tests for patients
receiving bilateral ECT (N = 15) or right unilateral ECT (N = 9). Brackets
indicate S.E.
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ELECTROCONVULSIVE THERAPY

results of this study provide no evidence that memories acquired
many years before ECT can be permanently lost as a result of ECT.
The critical question remaining then is: How far back in time before
ECT can the permanent amnesic effects of ECT extend? This question
will be considered in the next section: Issues of test sensitivity.

Issues of test sensitivity

Studies with objective memory tests for remote events (28, 29,
30) show that ECT can cause a temporal gradient of retrograde
amnesia covering the past one to seven years and that, where informa-
tion is available about recovery, this effect can reverse spontaneously
(with no reason to suspect releaming) within a few weeks after the
completion of treatment. However, the multiple-choice tests on which
these conclusions about recovery are based are not as sensitive to
amnesia as tests that ask subjects to recall as much as possible about a
past event (33). Tests are needed that ask subjects to recall specific,
time-dated memories before and after ECT. Studies of this type now
in progress confirm (1) that memory for more recent events (one to
three years prior to ECT) are much more affected by ECT than
memory for more remote events; (2) memory for remote events can be
affected by ECT but clearly recover; (3) memory loss for very recent
events may be permanent.

All the studies on retrograde amnesia for remote events following

a conventional course of bilateral ECT can be summarized in the
following way:

1. ECT can affect memories acquired many years prior to treat-
ment;

2. the effect on memory is greater for recent memories and less
for more remote memories;

3. very remote memories appear to recover fully following ECT
in a manner that suggests that recovery is spontaneous and
does not require relearning;

4. memories acquired during the days prior to a course of ECT
may be permanently lost;

5. there is as yet no evidence to suggest that ECT produces
permanent loss of memory for events occurring during the one
or two years preceding ECT; indeed, there is some evidence to
indicate that memories acquired during this period do recover.
Nevertheless, a fully satisfactory study of this issue with
maximally sensitive tests has not yet been accomplished.
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Figure 3. ECT and Memory Loss

Retention scores for 12 patients taking a recognition memory test (A) and a
paired associate learning test (B). Leamning occurred 14-18 hours before
bilateral ECT (Conditions A and R) or just prior to ECT (Condition B). In
Condition R, a reminder was given just prior to ECT. Retention was tested
6-10 hours after ECT.

given a reminder of previously leamed material just prior to ECT
retained this material as well or better than patients not given a
reminder. Thus, recalling material from memory just prior to ECT did
not produce amnesia. If anything, the reminder procedure improved
retention. The results cannot rule out the possibility that amnesia
might have been demonstrated if the interval between the reminder
and ECT had been shorter than the three minutes required for
administration of medications. Nevertheless, it is clear that amnesia
need not occur even when a reminder is given at a time before ECT
when memory for newly learned material is disrupted. This finding is
of clinical interest because of the possibility that the reminder
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are disturbing and that occur frequently”; six felt that they had “minor
memory problems that occur frequently”; and three indicated that
they had “only an occasional minor problem”.

Unfortunately, the discrepancy between subjective and objective
measures of memory function cannot be conclusively resolved. Three
possible explanations of this discrepancy will be considered here. (1)
The possibility cannot be ruled out that failures of recall persist after
ECT that are not detected by conventional memory tests. (2) The
possibility also cannot be ruled out that patients receiving bilateral
ECT were different from patients receiving unilateral ECT in some
way that favored the development of memory complaints. For exam-
ple, patients receiving bilateral ECT might have initially been more
depressed than patients receiving unilateral ECT, or they might
initially have had different expectations about memory impairment.
Thus, it should not be concluded that bilateral ECT will cause
persistent memory complaints in any depressed patient. Whichever
explanation is correct it seems clear that memory complaints long after
ECT are common in persons judged clinically appropriate for bilateral
treatments. (3) Finally, bilateral ECT might itself lead to a lingering
sense of memory impairment. Thus, the marked impairment of recent
and remote memory initially associated with bilateral ECT might
cause some individuals to be more sensitive to subsequent failures in
recall, even if they occur at a normal frequency. By this hypothesis,
unilateral ECT, which causes less memory impairment than bilateral
ECT, would not be expected to lead to memory complaints. Put in its
strongest form, this explanation of memory complaints supposes that
bilateral ECT might lead many individuals (with or without psychiat-
ric illness) to have persistent illusion of memory impairment.

Summary

The findings reviewed above lead to the following general

conclusions about ECT and memory loss:

1. bilateral ECT is associated with greater anterograde amnesia
than right unilateral ECT, even when memory is assessed with
tests known to be particularly sensitive to dysfunction of the
right cerebral hemisphere;

2. bilateral ECT also produces more extensive retrograde am-
nesia for remote events than right unilateral ECT;

3. extensive ECT (e.g., more than 50 treatments) may lead to
long-lasting or permanent impairment in memory capacity or
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APPENDICES

APPENDIX I. DESCRIPTION OF ECT
FOR INFORMED CONSENT

The following might be helpful to those interested in an example of
how the information necessary for informed consent can be presented
to patients, relatives, or guardians. It is not offered as a rigid prescrip-
tion and should be modified, when necessary, to meet the needs of
those who must understand its contents.

Procedures of Electroconvulsive Therapy

Electrotherapy, also known as electroconvulsive therapy (ECT) or
electroshock therapy (EST), is an accepted form of treatment for certain
types of psychiatric disorders. It has been used successfully in
thousands of cases in this country and abroad since its introduction in
1938. It is one of the most effective ways of treating depression and
certain other conditions in patients who might otherwise require
lengthy hospitalization as well as the prolonged use of high doses of
medication.

The psychiatrist and his/her skilled and experienced team give the
treatment in a specially equipped treatment room. Treatments are
usually given in the moming before breakfast. The treatment consists
of passing a small, carefully controlled electric current between two
electrodes applied to the head. In bilateral treatment, one electrode is
applied to the right side of the head, the other to the left. In unilateral
treatment, both electrodes are applied to the same side of the head,
usually on the right side. Prior to each treatment the patient receives an
injection to reduce secretions in the mouth. No special dress or gown is
required.

Once in the treatment room, the patient is given an anesthetic in
the vein which leads to sleep within a matter of a minute. He/she is
then given a second medication in the vein which produces muscular
relaxation. The patient should experience no discomfort or pain during
the treatment; he/she does not feel the electric current and most
individuals have no memory of the treatment. When the treatment is
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given, the patient, who is already asleep, has generalized muscular
contractions of a convulsive nature. These contractions, which have
been modified and “softened” by the second medication in the vein, last
approximately 60 seconds. Minutes later, the patient slowly awakens
and may experience temporary confusion similar to that seen in
patients emerging from any type of brief anesthesia. When the patient
is ready, he/she is then returned to the room. Following this, he/she is
given breakfast and is permitted to be up and about. Headache, mild
muscle soreness, or nausea sometimes occur but these are infrequent
and usually respond to simple treatment.

The number of treatments in any given case will vary with the
condition being treated, the individual response to treatment, and the
medical judgment of the psychiatrist giving the treatments. A typical
course of therapy may consist of four to ten treatments. In some cases
more treatments may be required. Although the treatments are usually
given every other day or three times a week, the frequency of treatment
will also vary with each case. As the treatments progress (usually after
the fourth or fifth treatment), haziness of memory may develop. This
memory impairment is usually temporary and will be described in
detail in the section below titled “risks, side-effects, or adverse
effects.”

Convalescence

After the last scheduled treatment the patient begins a “convales-
cent period” the duration of which varies with each individual. During
this period (usually one to three weeks) he/she must either remain in
the hospital or be discharged under the supervision of a family member
or some responsible person selected by the family. This precaution is
necessary because of the impairment of memory, largely temporary,
which is an expected side-effect of the treatment. During the convales-
cent period, the patient should not drive an automobile, transact
business or carry on usual employment until so advised by his/her
doctor. Alecoholic beverages are prohibited. A responsible person
should remain with the patient until such time as convalescence is
completed. The duration of the convalescent period is determined by
the patient’s progress.

Outpatient Treatments

In some instances outpatient treatment may be recommended; this
generally consists of a full course of treatment over a two to four week
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period without the patient having to enter the hospital as an inpatient. A
member of the family or a designated responsible person accepts the
responsibility for:
(1) seeing that the patient does not take any food or drink after
midnight preceding each treatment;
(2) escorting the patient to the hospital for the appointed treat-
ment; and
(3) escorting him/her home after the treatment has been com-
pleted.
During the period of treatment, and for at least two to four weeks
following termination of treatment, the patient should be under the
close supervision and constant companionship of the family.

Results

Now a word about the results of treatment. Although the results in
most cases are gratifying, not all cases will respond equally well. As in
all forms of medical treatment, some patients will recover promptly;
others will recover only to relapse again and require further treatment;
still others may fail to respond at all.

Risks, Side Effects, or Adverse Effects

ECT, like any other medical or surgical procedure, involves a
certain element of risk. Careful medical evaluation is carried out in
each case to insure that there are no over-riding medical contraindica-
tions to the treatment.

Fatalities are very rare.

Complications, although infrequent, may include fractures and/or
dislocations or adverse reactions to the medication. These may some-
times occur in spite of all precautions and must be looked upon as a
recognized hazard of the treatment. The patient should be assured,
however, that every effort will be made by his/her doctors to minimize
the possibility of such complications; should they occur, appropriate
treatment will be instituted immediately and the family notified.

Memory Changes

The haziness of memory, or poor memory function referred to
above, is a frequent side effect of the treatment and one that has
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received wide publicity in recent years. From careful studies we now
believe that small numbers of treatments are less likely to produce
marked memory changes than large numbers. We now also believe that
right unilateral treatments (both electrodes applied to the right side of
the head in right-handed persons) lead to milder and shorter lived
memory changes than those following the use of bilateral treatment
(one electrode on each side of the head) or left unilateral treatment
(both electrodes on the left side of the head). However, the doctor
makes the decision about electrode placement in each case.

This section is intended
primarily for patients,
relatives, and guardians <
who are interested in
the details.

 Bilateral ECT or left unilateral ECT

might be associated with:

(@

(b)

memory loss for some past events last-
ing from a few hours after one treat-
ment to a few months or, possibly
though rarely, even for years after a
series of treatments. This memory loss
is largely reversible though permanent
loss can occur for the days and weeks
close to the time the treatments are
given. Spotty loss may remain for
events that occurred during the months
prior to treatment and some spotty
memory loss may possibly remain for
events that occurred during one or two
years prior to treatment; and

memory loss for ongoing events lasting
from a few hours after one treatment to
several months after a series of 5-15
treatments.

Right unilateral ECT might be associated
with:

(a)

spotty memory loss for past events
lasting from an hour after one treat-
ment to several months after a series
of treatments. The memory loss is
largely reversible though permanent
memory loss may occur for the days
and weeks close to the time the treat-
ments are given; and
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