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Short- and Long-Term Cognitive Effects
of ECT: Part I-Effects on Memory

Irevor R.P. Price, M.D..1

introduction

In this article and the one that follows, the ef

fects of electroconvulsive therapy ECT on

various cognitive functions, both short- and long-

term, will be reviewed. In the interest of

simplification and clarity, they will be discussed

in two separate sections: one dealing with the ef

fects of ECT on memory function and the other

with the effects of ECT on nonmemory-associated

cognitive function. Obviously this is a heuristical

ly useful though somewhat artificial distinction,

since memory capacity is an important underly

ing component of at least some so-called

nonmemory-associated cognitive functions.

In attempting to understand the effects of ECT

on neuropsychological and cognitive functions, it

is crucial to bear in mind that the diseases for

which it is most frequently used, i.e., major

depressive disorder and schizophrenia, may

themselves cause significant changes in these

functions. It is therefore important, but at the

same time often difficult, in patients receiving

tDcpartment of Psychiatry, Dartmouth Medical School Hanover,

NH 03755.

8i

ECT to separate out thc extent to which observed
cognitive changes arc due to the j.reatment as op
post'd to the underlying disease. The article by
Nasrallah in this series speaks to this issue in
greater detail.

Memory Dysfunction Associated
with Depression

Patients with depression may have impaired
concentrating ability and experience difficulty in
focusing attention Wexler, 1980. Depression
may also cause impaired memory function Stern
berg & Jan'ik, 1976 of a particular type. It has
been shown that short-term memory, which is
dependent on registration, is impaired, while
long-term memory, which is dependent on reten
tion and recall, is not Cronholm & Ottosson,
1961. Further, it is thought that impaired
registration is a result of concentration and atten
tion deficits, so-called "prograde effects"
Reichert, Benjamin, Neufeldt, & Marjerrison,

1976. It has been shown that when patients are
treated, improvement in depression and short-
term memory function are highly correlated and
tend to be proportional in magnitude. In general,
as will be detailed below, the memory im
pairments resulting from ECT tend to be just the
reverse of those associated with depression. There
may be uncertainty in some cases as to whether
observed memory problems are due to depression
or to the effects of ECT. Squire, Wetzel, and
Slater 1979 have developed a self-rating instru
ment which may allow for differentiation between
them. Using this scale, they showed that the pat
terns of memory complaints 1 week and 6 months

post-bilateral ECT were qualitatively similar to
each other, though quantitatively different, with

the memory impairment at 1 week, as expected,

being greater. In comparison to the pattern ob
tained before treatment, however, the two post-

treatment scores differed both qualitatively and

quantitatively, allowing for clear differentiation

between them.

Methodological and Technical Issues

In reading the literature on the cognitive effects
of ECT, one must be aware that much of the work
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lone in the past on the c-fThcts of ECT on memory

and cognition `has suili'red from inadequate

research nietliodology. There has been a great

need evident in earlier studies, which has only in

recent years begun to be met, for more standar

d ized and sophisticated assessments of' memory

function Harper & Wiens, 1975.

One must also bear in mind that conclusions

regarding ECT's effect on memory depend to a

great extent on how one measures memory func

tion Squire & Miller, 1974 and what one is

measuring. Thus the experimental methodology

employed; the sensory modality that is mediating

memory, be it auditory, visual, or tactile; the con

tent of the material administered, whether verbal

or nonverbal; and whether one is measuring

recognition, recall, relearning, or forgetting the

differences between immediate and delayed

reproduction scores are all important in inter-'

preting and comparing the results of studies of the

effects of ECT on memory function.

One should also be aware that while much is

now known with a reasonably high degree of cer

tainty about the effects of differential electrode

placement on certain cognitive and memory func

tions, so-called laterality effects, their relationship

to the type of stimulus waveform, and the fre

quency and intensity of stimuli and seizures have

not thus far been adequately investigated.

The Effects of ECT on Memory Function

Memory impairment is a frequent and distress

ing, though for the most part, reversible, conse

quence of ECT. It occurs in a variety of forms

which will be discussed below, and its nature and

severity depend to an important degree on where

and how the electric stimulus is delivered. While

over the years this has been a subject of con

siderable debate, there is now widespread agree

ment that memory deficits are neither correlated

with nor necessary for clinical improvement with

ECT Korin, Fink, & Kwalwasser, 1956; Fink,

1974; Squire, 1977; Dornbush & Williams, 1974.

They are thus considered undesirable and often

largely avoidable side effects of ECT.

ECT can induce both retrograde and
anterograde amnesia and has deleterious, though
generally variable and transient, effects on im
mediate, intermediate, and remote memo
Fink, 1977. It has relatively little effect on sho.
term memory; its major impact is therefore on
long-term memory lDornbush & Williams, 1974;
McGaugh & Williams, 1974.

Bilateral ECT seems to accelerate the process of
normal forgetting Squire, Wetzel, & Slater,
1978. Immediately following each treatment

induces a global anterograde amnesia which by
30 to 45 minutes later has become a well-
circumscribed deficit characterized by good irr..
mediate memory, rapid forgetting, and temporal

ly graded retrograde amnesia occurring in the
absence of confusion or intellectual impairment

Squire et al., 1978; Squire, 1977. After ECT,

memory performance is best on recognition

testing and worst on recall testing, with relearning

intermediate but tending to be more similar to
recall than recognition Dornbush & Williams,

1974. Evaluation of the ability to retain informa.

don following ECT is most sensitivity accom

plished by the use of recall or relearning rather

than recognition testing paradigms. While the

ability to recall information is generally more im

portant to patients than simple recognition, it is

also considerably more difficult to test.

With ECT there is amnesia ofvariable duration

for the seizure itself as well as for immediate pre

and posttreatment periods Fink, 1977. While

memory impairment is typically seen immediately

after a treatment is over, its onset may occasional

ly be delayed for up to 24 hours Hargreaves,

Fischer, Elashoff, & Blacker, 1972. In general

terms, Ottosson 1968 has described ECT as

transforming the memory disturbance associated

with depression from one characterized by poor

learning with normal retention to one character

ized by normal learning with poor retention.

It is beljeved that the severity and duration of

ECT-induced memory impairments are positively

correlated with the number, frequency Squire &

Miller, 1974; Korin et aL, 1956; Dornbush,

Abrams, & Fink, 1971; Fromholt, Christensen, &

Stromgren, 1973, and intensity Fink, Kahn,

& Green, 1958; Ottosson, 1960; McGaugh &

General Aspects of ECT-induced
Memory Dysfunction
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AIper 1966 of the electrical St 1OIUII given as

well as of' the St. zu its expene ii red Laurel!, 1 970;

Qttosson, 1960; Small & Small, 1972.

While increased frequency of' treatments may

have important implications with bilateral ECT,

this may not be the case with unilateral nondomi

nant ECT. Thus, Stromgren, Christensen, and

Frombolt 1976 found that f'our unilateral non-

dominant treatments per week, as opposed to

two, resulted in greater improvement in memory

due presumably to more rapid improvement in

the underlying depression. Likewise, Abrams

1967 found no greater memory impairment

when unilateral nondominant ECT was given on

a daily basis as opposed to three times a week.

While early studies suggested that alternating

current sine wave stimuli caused more severe

cognitive effects than other types of stimulus

waveforms Lieberson, 1953; Valentine, Keddie,

& Dunne, 1968, more recent work has indicated

that differences between brief pulse and

sinusoidal waveform are not likely to be major

factors in determining the degree of memory

dysfunction associated with ECT Weaver, Ives,

Williams, & Nies, 1977; Weiner, Rogers, David

son, & Miller, 1981; Spanis & Squire, 1981.

Some work with multiple monitored ECT has

reported that it causes both anterograde and

retrograde memory disturbances no greater in ex

tent and severity than those seen after a single

conventional treatment of the same type and of

lesser proportions than if the same number of

seizures had been induced individually on an

alternate day schedule Abrams & Fink, 1972.

Giving ECT via unilateral as opposed to stan

d ard bilateral administration substantially

decreases the extent of memory impairment.

Treating unilaterally over the nondominant or

dominant hemispheres will also result in major

differences in the kinds of memory impairment

that occur. These differences will be discussed in

detail in a later part of this review.

Administering ECT via anterior bifrontal In

glis, 1970; Abrams & Taylor, 1973 as opposed to

standard bitemporal electrode placement has

been reported to lead to a reduction in memory

dysfuhction while achieving therapeutic efficacy

intermediate between unilateral and bilateral

ECT.

Stimulating unilaterally over various combina

tions of anatomic areas seems to have relatively

little ef'frct on memory dysfunction. Thus, there is

no difference in the impact on memory between

non doin i nan t unilateral fron to
-
pan et al and

temporo-parietal lead placements d'Elia &

Widepalm, 1974. The findings are somewhat

more complex in regard to comparison between

f'ro n to-frontal and tem poro- parietal lead

placements. While two earlier studies reported no

difference in anterograde memory function be

tween them both for verbal as well as nonverbal

material d'Elia, 1976; d'Elia, Frederiksen, Ram-

ma, & Widepalm, 1977, a later study reported

less retrograde amnesia with fronto-frontal as

compared to temporo-parietal stimulation d'Elia,

1981.

One study has indicated that the degree of im

mediate memory dysfunction following ECT is

highly correlated with the rise in systolic blood

pressure that occurs during treatment Hamilton,

Stocker, & Spencer, 1979.

Memory research in animals has shown that

material ordinarily not affected by ECT may be

forgotten if a reminder of it is presented just

before a treatment is given Schneider & Sher

man, 1968; Misanin, Miller, & Lewis, 1968;

Lewis, Bregman, & Mahan, 1972. This is known

as the "reinstatement phenomenon." The evidence

available Squire, Slater, & Chace, 1976 suggests

that this phenomenon does not occur in humans

given ECT.

ECTinduced Anterograde Amnesia

Both bilateral and unilateral ECT can cause

anterograde amnesia which is the inability to in

corporate material newly learned after ECT into

long-term memory storage Squire & Miller,

1974; Squire et al., 1976; Fleminger, Home,

Nair, & Nott, 1970a; d'Elia, 1974; Halliday,

Davison, Browne, & Kreeger, 1968. Adequate

investigation of ECT-induced anterograde

amnesia requires the use of both immediate and

delayed recall assessment devices, This is because

tests of delayed reproduction which predominant

ly reflect retention are generally more sensitive to

the deleterious effects of ECT than are tests of im

mediate reproduction which predominantly

reflect new learning ability Squire & Miller,

1974. Over the course of several treatments new

learning ability may actually be improved. Sub-
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I racE lug delayed froni immediate reproduction

scores y Iells a Ii igh ly useful direct measure of

memory lu nd ion, the so-called "fbrget ting score"

Harper & Wiens, 1975.

The severity of ECT-induced anterograde

amnesia depends on the temporal distance from

ECT of the new learning. Thus, in a study by

Squire et al. 1976, recognition memory fbr

material learned 3 hours after bilateral ECT was

significantly better than for that learned 1 hour or

less after ECT. Furthermore, the ability to retain

material over a short e.g., 30-minute period

recovers rapidly after ECT, being nearly normal

by 3 hours after treatment. There is no

cumulative impairment in this short-term

measure over the first four treatments. However,

the ability to retain new material over longer

periods such as 24 hours appears to be much more

vulnerable to the effects of ECT. Thus iriipair

ment in 24-hour retention was more severe than

that seen with short-term retention .given com

parable amounts of ECT, and the effects of ECT

were cumulative. Based on these observations,

the theories that ECT causes anterograde

amnesia by disrupting the ability to transfer

material from short-term memory to long-term

memory or to recall material from long-term

memory have been advanced.

On the other hand, Squire et al. 1976

postulated that anterograde amnesia results from

an ECT-induced impairment of acquisition and

consolidation of new information, rather than an

impairment of the ability to call upon and use in

formation that has already been stored. Others

Cronhoim & Ottosson, 1961, 1963 have sug

gested that ECT interferes with the memory func

tion, retention, while concomitantly improving

new learning, i.e., acquisition and consolidation,

to the extent that it reverses the patient's depres

sion. Thus, ECT may have a mixed effect on

various aspects of memory function.

ECT-induced anterograde amnesia does not

appear to depend on the presence of intellectual

dysfunction, confusion, or disorientation follow

ing ECT. In general, it gradually recedes after

each individual treatment but may be cumulative

over a series of treatments Squire & Miller,

1974.

En 1958, Lancaster, Steinert, and Frost first

reported that memory and cognitive impairment

due to ECT could be reduced without a major

PSYCHOPHARMACOLOGYBULLtJ

diminution in therapeutic efficacy by using
u nilateral rather than bilateral stimulation:
Subsequently, a variety of studies clearly
documented that bilateral ECT produced great
amounts of anterograde amnesia than did eith&
unilateral nondominant Halliday et al., 1968;
Fleminger et al., 1970a; d'EIia, 1970, 1974 or
unilateral dominant ECT Jackon, 1968.

In the mid- to late sixties evidence began to a&
cumulate that there was a differential effect of
unilateral dominant and nondominant ECT on
verbal and nonverbal visuospatial anterograde
memory. This was based on ECT studies that
employed assessment batteries which specifically

tapped verbal and nonverbal memory function.

Zamora and Kaelbling1965, using Form One
of the Wechsler Memory Scale, found that
unilateral dominant ECT caused deterioration in'
verbal memory performance whereas unilateral

nondominant ECT enhanced it, an effect they at:'

tributed to ECT-induced improvement in depre.

sion in the patients they studied. However, since

the instrument they used did not include delayecP

reproduction subtests, it is more likely that they?

were measuring differences in new verbal learn

ing ability rather than true verbal memory func

tion.

Subsequently, a study by Jackson 1968 coni

paring verbal and nonverbal memory effects of

right and left unilateral as well as bilateral ECT,

showed that patients treated with right unilateral

ECT had the least verbal memory impairment;

those treated with left unilateral, the least nonver

bal visuospatial impairment; and those treated

with bilateral the greatest degree of both. Similar

findings were also reported by Halliday et al.

1968, Cohen, Noblin, Silverman, and Penick

1968; and Zinkin and Birtchnell 1968.

chnell 1968.

Kozma and Galbraith 1968 reported similar

results in that they noted improvement in

memory with unilateral nondominant ECT, some

deterioration with unilateral dominant, and

marked deterioration with bilateral ECT.

Sutherland, Oliver, and Knight 1969, in a

double-blind study comparing the effects of

unilateral dominant, unilateral nondominant,

and bilateral ECT on memory function, found

that all three types of treatment improved it, and

attributed this to the indirect beneficial effect of

improvement in depression on cognitive and

84
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TWO years lai er nni in, l3iglley , Potts, et al

1970 showed that i lIlpairIlleil t 01 antengrale

verbal meniory as assessec.i by Won I learning a iul

the Wechsler Memory Scale was less marked with

unilateral tiondoininant than wit h either

unilateral dominant or bilateral ECT. Also in

1970, Fleminger, Home, and NotE, 19701

reported anterograde verbal memory to be more

impaired after left unilateral than right unilateral

ECT.

TWO more recent well-designed and executed

studies Squire & Slater, 1978; Robertson & In

gus, 1978 have provided further confirmation of

the differential effects of various types of ECT on

verbal and nonverbal memory. The first study,

using a before and after five-treatment design,

showed that right unilateral ECT impaired

delayed retention of nonverbal material in the

form of faces, designs, and spatial relations,

without affecting delayed retention of verbal

material in the form of a paragraph. In this study,

as in earlier ones, bilateral ECT caused greater

impairment of both verbal and nonverbal

memory than right unilateral ECT. The second

study, using more sophisticated dimensions of

symbolism and imagery in addition to the usual

verbal and nonverbal dimensions in memory

testing, further confirmed the differential effects

of unilateral nondominant and bilateral ECT on

verbal and nonverbal memory function. Unlike

earlier studies, neither of these studies directly

assessed the effects of unilateral dominant ECT

on verbal and nonverbal memory.

Several of the studies that showed clear-cut dif

ferential effects of various forms of ECT on

memory function reported virtually identical

degrees of therapeutic efficacy Fleminger et al.,

l970a; d'Elia, 1974; Halliday et al., 1968; d'Elia

& Raotma, 1975. Other studies have disputed

the notion that unilateral and bilateral ECT are

equipotent Abrams, Fink, Dornbush, et al.,

1972; Abrams, Taylor, Faber, et al., 1981; Price,

1980. Thus, whether or not the risk-benefit ratio

Fink, 1978, 1979 with respect to potential

memory effects clearly favors unilateral non-domi

nant over bilateral ECT in all cases is at present

unclear and is an issue the APA Task Force on

ECT felt should be left up to the clinical judg

ment of individual practitioners APA Task Force

Report on ECT, 1978.

Relatively few studies have attempted to

establish the duration of ECT-induced

anterograde amnesia. Halliday et al. 1968

reported that verbal memory impairment per

sisted over at least a 3-month period after

unilateral cloniinant ECT. This study also in

dicated that nonverbal memory impairment per

sists longer after bilateral than unilateral non-

dominant ECT. Bidder, Strain, and Brunschwig

1970 Ibund verbal memory as assessed by a

paired-associate learning test to have returned to

baseline within 30 days of the end of courses of

both unilateral and bilateral ECT. At the

followup assessment, memory was better than it

had been before treatment in both groups. Final

ly, Cronin et al. 1970 showed that differences in

anterograde verbal memory resulting from

tinilateral dominant, unilateral nondominant, or

bilateral ECT persisted for 4 to 6 weeks following

a course of eight treatments.

ECT-Induced Retrograde Amnesia

As mentioned previously, retrograde amnesia,

which is a lack of ability to recall events occurring

prior to ECT, also occurs as a result of both

bilateral and unilateral ECT though to a

significantly lesser extent with the latter Cohen et

al., 1968. It is more severe with increased

number and frequency of bilateral ECTs and is

thought by some to increase in severity with in

creasing patient age Squire, 1974; Fink, 1977,

though not all researchers agree on this Fink,

1979. It often occurs in association with confu

sion, disorientation, or impairment on the verbal

portion of the Wechsler Adult Intelligence Scale

WAIS Squire, 1974, but can also be present as

an isolated defect.

ECT-induced retrograde amnesia occurs for

both public and autobiographical events both

temporally close in occurrence to Harper &

Wiens, 1975; Domnbush & Williams, 1974; and

Dornbush, 1972, as well as many years even up

to 20 prior to treatment Squire, 1977; Squire

et al., 1975; Squire, 1975; Squire, Chace, and

Slater, 1976; Brody, 1944; Squire, 1974; Janis,

1950. In the past the standard explanation for

retrograde amnesia due to ECT had been the
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traces Zinkin & Bintchncfl, 1968; McCaugh &

Williams, 1974. Current theories, however,

focus more on ECT-induced interference with the

"retrieval process" as the underlying mechanism

Patterson, Lawler, & Rochester, 1978.

There is a temporal gradient in retrograde

amnesia induced by ECTSquire, 1975; Squire,

1976. Thus it was shown that following five

bilateral ECTs, television programs broadcasted

I to 3 years before LOT were forgotten, whereas

those broadcasted 4 to 17 years before ECT were

not.

Long-term memory for temporal order, which

depends on recall not just recognition, appears to

be more sensitive to bilateral ECT than other

aspects of memory and is, like other forms `of

retrograde amnesia, associated with a temporal

gradient of impairment Squire et al., 1976.

Thus temporal sequencing of events occurring

from 4 to 7 years before LOT was impaired,

whereas it was not impaired for events 8 to 16

years before. This temporal sequencing impair

ment persisted unchanged for 1 to 3 weeks after

the end of treatment.

d'Elia 1970 reported that unilateral nondomi

nent LOT caused less retrograde amnesia than

bilateral LOT with unilateral dominant in

termediate between them.

Cohen et al. 1968 showed that five unilateral

dominant LOTs selectively impaired retrograde

verbal memory, while five unilateral nondomi

nant LOTs selectively impaired retrograde non

verbal, visuospatial memory. They also showed

that both verbal and nonverbal memory were

* more profoundly impaired by five bilateral LOTs

than with a comparable number of administra

tions of either form of unilateral treatment.

Berent, Cohen, and Silverman 1975 repli

cated the findings of Cohen et al. 1968 after one

unilateral nondominant, unilateral dominant, or

bilateral LOT, using words or visual forms

learned 24-48 hours before and tested 5 hours

after LOT. Based on their observation that verbal

memory impairment after five unilateral domi

nant LOTs waS much greater than after one,

whereas visuospatial memory impairment was

nearly identical after both five and one unilateral

nondominant treatments, they suggested that the

left hemisphere and verbal memory might he
more susceptible to the cumulative effects of a
series of ECTs than the right hemisphere and
visuospatial memory.

Clearing of retrograde amnesia following Eel'
occurs as a result of spontaneous recovery not via
relearning or "prompting" though this may in2
deed help. As would be expected from Ribofs

Law of Regression Rihot, 1885, there is greater

recovery of more remote events, months to years
before LOT, than of very recent events, within

days of treatment, for which loss of' memory may

be permanent APA Task Force Report on LOT,

1978. Lase of restitution of retrograde memory

loss is directly related to the patient's motivation

to remember forgotten material, the degree of

personal importance and hence presumably the

amount of attention paid to it, the amount of af

fect associated with it, the degree of familiarity

with it, and the ease with which it was originally

assimilated into memory storage Williams,

1975.

Recovery from LOT-induced retrograde amne

sia occurs over a variable and, thus far, not

definitely determined period of time. Various

studies have demonstrated persistence of

retrograde amnesia over periods ranging from 24

hours Squire, 1975 to 10 to 14 weeks ,Janis,

1950, to as much as 1 year or more following

LOT Brody, 1944. The last was an early study

which was uncontrolled, and assessed memory

function with respect to familiar, long-known names

of persons and places as well as habits of work.

Several more recent studies have indicated that the

recovery of memory for remote events may be,

substantially complete in as little as I to 2 weeks

Squire, 1975, 1976 or as much as 6 to 9 months

post-LOT Squire & Chace, 1975; APA Task Force

Report on LOT, 1978; Squire, 1980;

Squire et al., 1980. The latter two studies in

dicated that memory impairment for events oc

curring more than 2 years before LOT, as well as

new learning capacity, return to normal by 6

months post-LOT. While impaired. memory for

events occerring during the 1- to 2-year period

before LOT substantially improves over the 6

months following LOT, there may be permanent

loss of memory for some of them. Most of these

permanent memory "gaps" are irritating but not

functionally incapacitating to the patient

Freeman, Weeks, & Kendell, 1980.
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FoJiowup Studies of Long-Term

Effects of ECT on Memory

Assessing the long-terni effects of ECT on

memory function is difficult because, as was first

described nearly 20 years ago Cronholm & Ot

tosson, 1963, and more recently confirmed

Squire & Ohace, 1975, patients' subjective ex

perience of their memory function is often at odds

with the results of objective testing. In general, a

patient's subjective.assessment of the adequacy of

his or her memory function post-LOT is directly

related to verbal but not visuospatial perfor

mance, the degree of affective improvement from

LOT, and the adequacy of immediate reproduc

tion capacity, i.e., learning, more than delayed

reproduction capacity, i.e., retention Cronholm

& Ottosson, 1963. Given the numerous and

potentially complex interactions that may occur

between these variables, it is not surprising that

subjective and objective assessments of memory

are often at variance with each other.

Squire and Chace 1975 found no objective

difference in new learning, retention memory

scores, remote memory, or self-rating of memory

function 6 to 9 months after unilateral nondomi

nant or bilateral ECT or inpatient psychiatric

treatment without LOT. Despite the lack of objec

tive differences, 63 % of prior bilateral LOT pa

tients felt their memory was not as good as it had

been before treatment, while only 30% of

unilateral LOT patients and 17% of non-LOT-

treated patients felt similarly.

Squire et al. 1979, using a self-report memory

assessment scale, found that subjective com

plaints of memory impairment persist in a

gradually diminishing fashion for up to 6 months

after LOT. The complaints present 6 months after

ECT differ qualitatively from the depression-

associated complaints present prior to LOT and

are similar to, but less marked than, those present

1 week following LCT. Thus, while their etiology

is unclear, the authors suggested that they are

unlikely to be due to such commonly advanced

explanations as persistent low self-esteem, a

general tendency to complain about memory

capacity, or recurrent depression-associated

memory dysfunction.

Freeman, Weeks, and Kendel, 1980 retro

spectively studied patients who had had LCT

mainly bilateral from 2.6 to 12.8 years mean =

10 years previously and who complained of per

nianent unwanted effects secondary to the LOT.

They fhund these patients to be more depressed

and anxious and to be taking more psychotropic

medications than the noncomklainers. None

theless, even after partialling out the effects of

these flictors, they still found more impairment in

the patients than in volunteer, nonpatient con

trols on 3 out of 19 wide-ranging cognitive and

memory tests. In fact, a few of the patients scored

in the organically-impaired range on some of the

tests. The authors concluded that: LOT may in

duce permanent memory impairment in a very

small proportion of patients who receive it; this

memory loss is, for the most part, irritating but

not incapacitating; and that EOT does not nor

mally produce persistent memory defects in most

patients.

In a related study, Weeks, Freeman, and

Kendell 1980 studied unilateral nondominant

and bilateral LOT patients as well as normal and

non-LOT-treated patient controls with a battery

of tests that assessed both memory and non-

memory associated cognitive function. These tests

assessed recall, relearning, and recognition func

tions in auditory, verbal, and visuospatial modes.

They also tested immediate and delayed retrieval,

short and long-term memory, as well as remote

long-term memory for both personal and imper

sonal material. They found that unilateral non-

dominant LOT patients scored close to normal

controls on many of the tests after 1 week of treat

ment; whereas, bilateral LOT patients showed

significantly greater impairment after 1 week. At

3-month followup, however, unilateral nondomi

nant and bilateral EOT patient performances were

identical. At 4- and 7-month followups both LOT

patients and non-LCT patient controls showed

deficits on some tests when compared to the nor

mal controls. They also complained subjectively

of memory deficits which were attributed to the

effects of residual depression, medication, and/or

persistent LOT-induced memory impairment.

While there have been several anecdotal reports

of patients who have received very large numbers

of LOT with no apparent cognitive or memory

impairment, such as that of Perlson's 1945 male

patient who had received 248 bilateral LOTs, other

reports Templer, Ruff, & Armstrong, 1973; Gold

man, Gomer, & Templer, 1972; Teuber, Corkin, &

Twitchell, submitted have raised the possibility
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that large numbers of bilateral ECT inure than

50 treatments per patient may be associated with

impairment on a variety of meniory tests not pre

sent in controls on follCwup testing many years

later. The conclusion of these studies that ECTis

responsible for the observed persistent impair

ment must be viewed with caution since, given

their design and retrospective nature, the effects

of underlying chronic schizophrenia, depression,

and/or associated organic lesions such as

cingulotomy cannot be separated from the effects

of ECT.

Summary

From this review a variety of reasonably firm

conclusions about the effects of ECT on memory

can be drawn. These include:

1. ECT causes both retrograde and antero

grade amnesia.

2. Bilateral ECT causes greater anterograde

amnesia than unilateral nondominant or

dominant ECT, both for nonverbal and

verbal memory.

3. Anterograde amnesia severity depends on

the temporal distance from ECT of the new

learning in question.

4. Anterograde amnesia recedes gradually

after each individual treatment, but is

cumulative over a series of treatments.

5. The early time course of recovery of antero

grade amnesia due to ECT is not clear but

is substantially complete by at least 6-9

months post-ECT.

6. Bilateral ECT causes greater retrograde

amnesia than unilateral dominant and

nondominant ECT, both for verbal and

nonverbal memory.

7. Retrograde amnesia is characterized by a

temporal gradient, and recall of when events

occurred intime is more sensitive to impair

ment than other aspects of retrograde

memory.

8. Unilateral nondominant ECT selectively

impairs nonverbal retrograde memory,

while unilateral dominant ECT selectively

impairs verbal retrograde memory.

9. Recovery from retrograde amnesia follow

ing ECT is substantially complete by 6-9

months; however, some events during the

1 -2 years before ECT and events during
the course of treatment may be lost per
inanently.

10. ECT-induced memory dysfunction ap.
pears to be qualitatively different than
depression -related memory dysfunction, at
least as assessed by self-report scales.

11. Despite lack of objective evidence of
memory dysfunction several months post..
ECT, patients will often complain of sub
jective memory impairment following treat..
ment. These complaints are more frequent
following bilateral than unilateral ECT.

12. ECT, in a small number of patients, may
cause permanent memory impairment; the
functional significance of this memory loss
is unclear at present.

13. ECT does not normally cause enduring
memory deficits, and with unilateral non-
dominant ECT there is generally relatively

little clinically apparent memory disturb

ance even immediately following ECT.

Areas for Future Research

Despite the extensive investigation of the effects

of ECT on memory function over the past two

decades and despite the fact that, as this review

indicates, much is known about this area with a

reasonable degree of certainty, many questions

remain, and these indicate important directions

for future research.

For example, what is the true incidence of per

manent memory dysfunction from bilateral ECT?

Does it ever occur in patients treated with

unilateral ECT? If so, how often, and is the type

of dysfunction different than that seen with

bilateral ECT? Is it possible to identify, prior to

treatment, through biological markers or clinical

profiles, that small but finite number of patients

who will be prone to experience permanent ECT

induced memory impairment? Can the nature

and functional significance of such deficits be bet

ter characterized, especially with respect to the

kinds of impact they have on the patient's life and

work?
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How long do subjective memory deficits persist

post-ECT and what relationship do they bear to

permanent memory impairments on objective

memory tests?
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How 10 EC'T', ptrticularly unilateral nondomi

aflt ECT, and various commonly used drug

a - treatifletlts fijr depression compare in regard to

ban
au5iflg cognitive or memory disturbances in the

I at
short-run, but even more importantly over cx-

tended followup periods after acute treatment?

of
Does ECT have differential effects on memory

function in different diagnostic groups, for example,

in patients with schizophrenia as opposed to patients

eat- with major depressive disorders? Some early

ent studies suggested that there might be such dif

ferences but this issue has not been adequately ex

lay amined with studies using rigorous experimental

the designs in patient populations carefully defined by

Oss current research diagnostic criteria.

Studies of the latter type, as well as rigorously

ng designed, prospective controlled studies with

fl long-term followups involving large enough

ly numbers of patients so that solid statistical in;

ferences, regarding observed differences can be

drawn, are badly needed. Multicenter, col

laborative studies, despite their obvious

drawbacks, lend themselves uniquely well to the

need to collect large numbers of experimental

subjects. Carefully done, large-scale, longitudinal,

ts ` studies of the incidence, nature, and natural

history of various types of ECT-induced memory

w dysfunction are also sorely needed. Additional

a rigorously designed and executed studies of the

is relationship between ECT-induced memory

s changes and the electrical characteristics

waveform, intensity, duration, frequency, etc.

- J of the stimulus; the number, frequency, and

duration of induced seizures; and various ECT

induced neurophysiological and neuroen
I docrinological changes would also be important

I additions to the literature.

Research aimed at developing means of further

I attenuating, or even preventing altogether, ECT

induced memory loss via additional technical

modifications of ECT or pharmacological in

terventions with, for example, peptide hormone

fragments, should also have a high priority. Ef

forts aimed at identifying the basic mechanisms

underlying ECTs therapeutic effects should be

encouraged, as these may make it possible to

develop an alternate form of treatment that will

have comparable therapeutic efficacy without

memory impairment.
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Short* and Long-Term Cognitive Effects
of ECT: Part il-Effects On Nonmemory

Associated Cognitive Functions.

Trevor R.P. Price, M.D.'

In addition to the multiple effcts that elec

troconvulsive therapy ,ECT has on memory

function, which were reviewed in the preceding

article Price, 1982, it likewise has a variety of ef

fects on cognitive functions which are largely in

dependent of memory. The range of cognitive do

mains affected include, for example, perceptual
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NH 03755.
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function, psychomotor speed, visuomotor ability,

simple and complex sensory capacity, complex

discrimination ability, and synthesizing and

abstracting ability Fink, 1979. This article will

review these effects of ECT.

To understand ECT's effects on memory func

tion or nonmemory-associated cognitive and

neuropsychological function, it is important to

sit


