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Electroconvulsive Therapy and Coniplaints ofMemory Dyfinction:

A Prospective Three-Year FoI1owup Study

LARRY ft. SQUIRE and PAMELA C. SLA

SUMMARY: Self-reports of memory problems have been
tively in depressed patients receiving bilateral ECT or unilateral ECT, and in
depressed patients receiving treatments other than ECT. Depressed patients
did not complain of poor memory at seven months after hospitalization.
Compared to bilateral Ed, right unilateral ECT was associated with only mild
memory complaints. t three years at

urrence or persistencerepo uencedbythr
of conditions that were present before ECT; 2 the experience of amnesia
initially associated with ECT and a subsequent tendency to question if memory
had ever recovered; and 3irnoredmemory fQr ntstt'at-had oc'ilrrJjg_

hfujtmnj ajyhip to bq twgmonths afterwards.

EIeciruconvulsive therapy ECf is a sale and

effective treatment or depressive illness Fink. 1979:

Turek and Hanlon, 1977. Since memory impairinetit

is its major side-effect Squire, 1982: 1-larper and

Wiens. 1975, considerabLe uuezniun has been directed

to evaluating its severity and duration. Memor

impairment is greater after bilateral ECf than after
nghtum1ateral ECTSquire and Slater, 1978; Reichert
eta!, 1976; Fromboft eta!, 1973. and cumulates across

treatments Bidderes a!, 1970; Reichert cIa!, 19Th. As
measured both by tests of remote memory and by tests

of new learning capacity, memory functions gradually
improve after treatment is completed. By several

months after treatment, the ability to acquire new

material is substantially normal Squire and Chace.

1975. Memory for information acquired prior to

treatment also recovers, but persisting memory loss

can occur for material acquired neat the time of

treatment Squire eta!, 1981.
Despite this evidence concerning recovery ot niesu

ory functions alter ECT, it has been recognized that
this recovery is not always reflected in patients' own
reports of their memory abilities. In one study of
bilateral Ecf, 10 of 16 patients reported at six to nine
months after treatment that their memory was not as
good as ii used to be Squire and Chace. 1975. In

another study of 166 patients who had received either

* bilateral or unilateral ECT about one year previously,

30 per cent agreed with the statement that their

memory had never returned to normal after ECU'

Freeman and Kendell. 1980. In an effort to under

stand these memory complaints, we i'ecently reported

the lindings of a prospective study of 35 individuals

prescribed bilateral ET who were assessed with a

newly developed memory self-rating instrument on

three occasions: before ECF. one week after ECF, and

live to nine months later Squire ci a!. 1979. The

results several months after ECI' reflected a continu

ing experience of amnesia rather than an experience of

depression. It was suggested that a patient's impres

sion ui his memory is altered by bilateral ECT and that

this impression persists for several months after
treatment.
These findings raisç additional questions about the

impact of EdT:

I ls this impression of impaired memory perma

nent or does it gradually subside?
2 Dues this impression of impaired memory imply

perceived difficulty in new learning ability long after
ELi' or might it apply to a perccivcd gap in memory
around the time of treatment?
3 What is the impact of these memory complaints

on patients' aititudc towards ECI'?
To answer these questions we have completed a

three-year prospective follow-up study of patients
prescribed bilateral ECF. For purposes ofcomparison,
prospective follow-up data up to seven months after

hospitalization hav also been epilected for patients
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prescribed right unilateral ECT and or patients

hospitalizc4or depression who did not receive ECU.

Subjects

Bilateral ECTTable 1

This group was originally composed Of-fl4flt5

at five local hospitals who had been presci ea course

of bilateral ECT and who had been followed prospec

tively up to several months after their course of

treatment Squire cx al, 1979. Of these 35 patients. 5

were last to our three-year fallow-up. Two could not

be located, I declined to be interviewed and 2 were

excluded because they had received an additional

course of ECU during the follow-up interval. One
additional patient, who had been excluded from the

original study because a test one week after ECUcould

not be given, was now included-making a total of 31

in the follow-up group. The diagnoses recorded on
admission by the patients' various psychiatrists were

primary affective disorder or severe depression 17;

manic depressive illness, depressed phase 9; depres

sive neurosis 4; and schizoaffective disorder 1. For

the three-year follow-up all individuals were first

contacted by letter, then by telephone to arrange an

appointment, and were subsequently visited in their

homes. AU interviewing was conducted by the same

person.

Rig/i: unilateral ECT

This group consisted of 28 in-patients at six local

hospitals who had been prescribed a course of right

unilateral ECU. The diagnoses as recorded on admis
sion were primary affective disorder or severe

depression 19; manic-depressive illness, depressed

phase 5; depressive neurosis 2; schizoaffective

disorder 1; and unspecified personality disorder I.

Depressedpatients

This group consisted of 19 psychiatric in-patients at

one of the participating hospitals who had been
admitted for treatment of depressive illness. The

specific diagnoses recorded on admission were primary
affective disorder or severe depression 14; manic

depressive illness, depressed phase 2; neurotic

depression 2; and schizoaffective disorder 1.

Elec:roconvulsive therapy

Treatment was administered three times a week on

alternate days following medication with atropine,

methobexital sodium and succinylcholine. Decisions

concerning the number of treatments were made by

the patients' psychiatrists. in all cases, patients were

described as having a modified grand mat seizure. For

bitteral EU, electrode placement was bi-temporal.

Test and procedures

Test 1: Memory self-ruling scale

All 18 test items have been presented previously
Squire a a!, 1979. Subjects respond to 18 items that

ask them to rate various aspects of memory functions

e.g. `now compared to before 1 began to feel bad and

went to the hospital'. Ratings are made on a nine-point

scale from -4 worse than ever before through 0 to
+4 better than ever before. For patients prescribed

bilateral ECU, this scale had previously been admin

istered one to two days prior to treatment, one week

alter the course of treatment and again seven months
later range 5-9 months, mean = 6.8 months. in the
present study, 31 of the original 35 patients were tested
about three years alter ECU range 25-41 months,

mean = 34.7 months. For 28 patients prescribed right
unilateral ECU. this scale was administered one to two
days prior to treatment, one week after the course of

treatment and again about seven months later range
5-13 months, mean = 6.5 months. For 19 depressed
patients not receiving ECU, the scale was administered
during initial hospitalization and again about seven
months later range 6-10 months. wean a 7,4
months.

Test 2: Time line

This method of illustrating the temporal aspects of
memory loss has been adapted from Barbizet1970, p.
126. Subjects are shown a horizontal line 103 in. long
and told that the line is intended to represent ime. The

line is labelled at several points from right to left: now,
two years after ECU, one year after ECU, time of ECU

with the month and year written in for each subject,

one year before ECU, two years before ECU, five years

before ECU, ten years before ECU and more than ten
years before ECU.

Subjects are asked to indicate on the line any periods
of time that they have difficulty remembering, either

prior to or after ECU. To obtain a simijigr ct4maie

ELECFROCONVULSIVE THERAPY AND COMPLAiNTS OF MEMORY DYSFUNCtiON

Twenty-seven of the 31 patients in this group received
their treatments with a Medcraft machine sine wave,
130-170 V for 0.6-1 see. The remaining four patients
received their treatments with a Reiter-Cedak Model
SOS, a machine which delivers a series of
unidirectional brief pulses. For right unilateral ECU,
electrode placement followed the method described by
D'Elia 1974 n = 19 or McAndrew eta! 1967 n a

9. All patients received their treatment with a
Medcralt machine 140-170 V for 0.6-1 sac. The
effects of right unilateral EC1' on memory have been
reported to be similiar despite wide variation in
electrode placement D'Elia, 1976; D'Elia and
Widepalm. 1974.
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before EcT, subjects were asked simply to state what

time periods, if any, they had difficulty remembering.

For 31 patients prescribed bilateral ECT, time

estimates were obtained before treatment, seven

months after ircatment and at the three-year follow

up.

Tar 3: Structured interview

A structured interview was constructed that asked

13 questions about the ECT experience see Table 1.

This interview was administered to the group pre

scribed bi4çrg$ ECTon the occasion of the three-year

follpw-up.

Results

Fig 1 shows the results with the self-rating scale from

the time of $pitaUzation to seven months later.

3

Following methods developed in previous work with
this scale Squire ci a!, 1979, we have presented the
data obtained from each testing occasion as best-fitting
lines constructed across the scores for the 18 items. To
construct these lines, scores for each of the 18 items on
the self-rating scale were first averaged across subjects.
Then the means were ordered, as described pre
viously, according to the magnitude of the difference

between the scores obtained before and one week after

bilateral ET. Thus item I to the extreme left of each
panel yielded the largest difference, and item 18 to the
extreme right yielded the smallest difference. After the
mean scores for the 18 items were ordered, regression
lines were calculated across these scores according to
the method of least squares.

The data from the three groups can be summarized

as follows. First. there were no differences in the

TABLE

Subject characteristicsfor clecsroconvulsit'e therapy ECT groups and control'
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1970, p.
I in. long
imc.The

eft: now,

cofECT

subject,

ve years

than ten

Bilateral ECT
na3t

Right unilateral LEC1'
ns2B

Pepressed patients
nsl9

Meanageatfc4low-up 4528-08 4017-68 4523-4 -

Sn 2SF 22F tiE

Years of education 12.5 12.6 12.5

Nuutberoftseatgtcnts 10.95-21 9.25-18

Number of patients with no ECT history
priortostudy" 19 18 19

* Values are expressed as means, ranges are in parentheses.

° None of the patients had received ECf during the preceding year. Twelve bilaterally treated BL patients and nine right

unilaterally treated RUL patients had received one prior course of treatment, on average 6.1 years BL patients nd 10.7

ycsaRA4.potietits previously. One RUl patient had received two courses, four years ago and g4pc years ago.
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Fto 1.-Self-ratings of memory on a -4 to +4 scale by patients prescribed bilateral ECT or right unitateral LEG!', and by a

control group of depressed patients not receiving LEG!'. The self-rating scale was administered on two or three occasions as

shown. The order of items appeartng on the test was random. Here the group means obtained for each of the 18 items have been
ordered according to the difference in the means obtained before and one week after bilateral LEG!'. Items to the left of each panel

yieldedtlwlargcst difference, and items to the right yielded the smallest difference. Dataare here represented as bcu4ttiaglincs
across the group means for all test items.
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degree of memory complaints before ECU. either in
terms of overall mean score F <1.012. 75j. P >0.101
in terms of the slopes of the regression lines F = 1.62,
75], P >0.1. The average scores were -0.78 bilateral
ECU, -0.78 unilateral ECU, and -t.77 depressed
group. These scores were all well below the zero level
ts >10, P <DM1, confirming previous findings that

depression is associated with quantifiable self-reports

of poor memory.
Secondly, hilacçiji EL9_ hut nit riilln tinilati.ral

EC1'. rogqZflgsçljyJLevçl ut ncqv cccpdliu4..
tj pwdccd by &gretnn tkrnt, l1

M1ral EtF, the mean self-rating score changa
from -0.78 before treatment to -1.47 one week after

treatment F = 4.7 [1. 291, P <0.04. For unilateral

La. the corresponding change was from -0.78 to

-0.73F 0.4 1, 27j, P >0.1. Thus at one week alter

treatment, bilateral ECU was associated with a greater

degree of sell-reported memory impairment than

unilateral ECUF 5.7 1. 56. P <0,05.

Thirdly, one of the effects of ECU was to change the

pattern of sell-ratings so that some items were rated

worse than others. Thus or both bilateral and right

unilateral 1K'F. the slope of the regression line was

significantly different one week after ECU from that

before EfT for bilateral ECU. F 10.4 1. 291.
P <0.01; for unilateral ECU, F = 9.7 [1.271, P <0.01.

Since patients are demonstrably amnesia one week

after a course of bilateral ECU as measured by formal

tests Squire ci ci, 1976; Cronholm and Bloomquist.

1959, the slope of the regression line observed at this

time has been taken to reflect an amnesic pattern o

performance. In this regard, it is significant that the

slope of the regression line one week after bilateral

ECT was greater than one week alter unilateral ECU

F = 9 [1, 56], P <0.01.

Fourthly, in marked contrast to the similarity

between groups before ECU, the three groups differed

from each other seven months later with respect to the

severity of memory complaints - 3.5 2, 75,

P <0.05. Thaairare e at this time wj&-U.41

bilateral E, -0.55 ant ateraTEC 2

iickjflrnJp_.JhUdeprcssed group exhibited a

significant improvement over their previous score F =

23.9 [1, 18], P <0.01. The bilateral ECU group were

also improved over their score one week after ECT F
a 7.51,29], P <0.01. Whereas the average scores for

each ECU group were now similar to the before-ECU

scores, tticy remained below the acro level ts >7,

P <0.01.

Finally, the pattern of memory complaints reported
seven months after ECUwas different from that before

ECU. The data reported here provide additional

evidence that patients' estimates of their own memory

abilities *t seven months after treatment have been

affected to some degree by ECU. This conclusion
follows from the finding that the slopes of the
regression lines for the Iwo ECU groups differed from
their slopes before treatment bilateral ECU: F - 6.45
I. 30j. P <0.02; unilateral ECU: F 11.97 [1, 27],
P <0.01. Both slopes were in fact indistinguishable
[coin the slopes at one week after treatment Fs <1,
P >0.1.

Fig 2 shows the results for patients prescribed

bilateral ECU, who were administered the sell-rating

scale an additional time three years after their count
of treatment. Patients who received bilateral ECU
seem to have experienced some persisting change in
the perception of their memory abilities. This point

____________

follows from the finding that the scores at seven

months and three years were similar F <1 [1, 30, P
>0.1, and that the slopes of the two regression lines

were also similar F = 1.31, 30, P >0.1. Moreover,

the overall memory self-rating score at three years

remained below the zero level t 10.6, P <0.01 and

significantly lower than the score of the depressed

group at seven months after hospitalizatonF * 8.91,

481. P <0.01.

Fig 3 shows how the 31 patients prescribed bilateral

ECU described the time periods that they had difficulty

remembering. The bars depict the median response of
the group just prior to ECU top. seven months after

ECU middle and three years after ECU bottom.

The median time period affected was calculated

separately for the months leading up to ECU and for
the months after ECU. Prior to ECU, patients j retrograde an
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months into the past. Seven mtrnt after thS reported at St

; median res nse was twtWarsIore ECU and three P <0.01, Wilt

tcJ1Ts1Je! `ThreflrNnethan and not mea
ëspomqpthc two months perceived as;

P >0.1. Shri

BILATERAL.

N-3l
Natha 19*

FIERECT been demont

BEFORE . tests Squire.

¶ ECT Secondly,
learning cap

AFTER
from seven i

wards. This

-2
expected for
period of At
returns, mci
capacity wa

ITEMS fr
- because mer

normal way.
Thirdly, tl

ECT did not

tcnis. bering day-t

ELECTROCUNVULSJVE THERAPY AND COMPLAIN1S 01 MEMORY DYSFUNCItUN

Eli
Miswy son

ELIF
Mømovy
nctmoi

Usmory so,

Fits 3.-Estima
remember obta
middle bar ant

N = 31. Shat
perceived as aff

RA retrograd.
anterograde an
obtained jUst 1
perceived as a

memory prt

The results

three general

problems aft.

Fic 2.-Self-ratings of memory belore, seven months after
and three years after bilateral EC1'. Scores arc hers

represented as best-fitting lines across the srns for all tat



LARRY K. SQUIRE ANt; PAMUA C. SEAlER 5

Msisosy aqjsst
ii
BA.

monlhs

1

CT Laos,,

4'

LI [T7 1! F I
MiflOfJ BA. A A

aorfl 2 psi's S months

`

CT

4
Lisam

1
fl L1L H

Mumoip await BA. A.A.

S months Z months

Ftc 3,-Estimates of time periods that arc LIIItIcUIL to

remember obtained before top bar. seveit months alter

middle bar and three years after bottom bar bilateral Er'

N - 31. Shaded areas represent the mediati time period

perceived as affected both from the period before ECI i.e..

BA retrograde amnesia and after ECU i.e.. AA

antcrograde amnesia. Since the first time estimate was

obtained just prior to ECU top bar. the Live months

perceived as affected at that time presumably reflects

mcnioty problems associated with depressive illness.

As The results obtained with these Lime lines make

Jthrce general points about the experience of memory

problems after bilateral ECU. First. the six-month

g'frctrograde amnesia ES reported at three years after

IVrettwflt was significantly less than the two-year RA

I reported at seven months after treatment T = 17. 1.

P <0.01, WiLcoxcon matched pairs, signed ranks test,

and not measurably different from the five months

perceived as affected before ECT was given 1 = 276.

P >0.!. Shrinking RA has been reported routinely in

the clinical neurological literature, particularly in the

.case of head trauma Barbizet. 1970; Russell and

Nathan, 1946; Benson and Gesbwind, 1967. and has

been demonstrated in the case of ECT using formal

tests Squire eta!, 1981.

Secondly, the anterograde amnesiaAA: loss of new

learning capacity associated with ECT was stable

from seven months alter ECU to three years after'

wards. This finding corresponds to what should be

expected for patients who gradually recover from a

period of AS. Though the capacity for new learning

returns, memory for the period during which this

capacity was affected does not return, presumably

because memories were not being established in the

normal way during the affected period.

Thirdly, the typical individual prescribed bilateral

ECU did not express difficulty at follow-up in remem

baring day-to-day events or events front the recent

past. Indeed, only I of 31 persons reported this

expertence. ln addition. 4 other persotis reported an

intermediate experience in which memories up to the

pa-sent time were described as `hazy', ut not `blank'

or `intpossible to rettietuber'.

Table II shows the results of the structured

interview. The data show that roughly half of the 31

individuals interviewed had a positive attitude about

liCi'. lAir example. 45 per cent 14 had no complaint

1tbout ECE as far as their memory was concerned.

Fifty-the per cent 17 felt that their memories were

hut as good as those of other people of the same age

and that this was related to their having received ECU.

These two groups were of similar age 47 i's. 43 and

had received similar numbers of treatments 10.5 vs.

11.3. In an effort to describe the characteristics of

those persons who reported memory problems at three

}cars after Er'. responses in the structured interview

were examined separately for the 17 who reported

memory problems and for the 14 who did not. There

was a significant association between reports of

memory problems and thc report that LIT either did

not help at all or helped for no longer than three

months x = 9.2, P <0.01. There was also a
significant association between reports of memory

problems and the response that ED' would not he

requested if the same condition occurred again x' a

9.2. P <0.01.

We next examined the time line data Fig 3 to

determine if those individuals reporting memory

problems at three years after ED' also reported a
longer period of time that was difficult to remember

than individuals not reporting memory problems.

Using the data from Fig 3, no difference was found in

the affected time periods for the 17 with reported

memory problems. median RA 6 months, median

AA = 2 months; for the 14 without reported memory

problems. median RA = 8.4 months, median a

2.5 months.
We next compared scores on the memory self-rating

scale test 1 obtained three years after ECU by the 17

individuals with reports of memory problems at that

tinte and the 14 individuals with no complaints. As

might have been expected, these comparisons revealed

significantly tower scores for the subjects who reported

memory problems mean -1.62 than for those who
did `tot means -0.02F s 15.6 11. 291, p <ooi. The
slopes of the two sets of scores across the 18 test items

were similar F = 2.3611, 29, P >0.1.

Finally, we sought to compare these two groups on

some objective measure of memory performance.

Most of the subjects had previously participated in

follow-up studies of remote memory functions con

ducted about six months after treatment, and had

taken one or more of the following three tests; remote
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I. Did the treainwnt cause pain?

None
Slight or moderate
Excruciating

No memory

1-4 scale: mean score =

2. What was the reason you recen cd lCl'?
Depression
Other
No memory

3. How much did ECU help?
Did not help

Helped a little

Helped a lot
0-9 scale: mean score =

4. How long did helpful etlect last?
To present lime
12 months
1-3 months
Not applicable

5. How did experience of ECU compare i.sith
expectations?
As expected
Memory problems worse

More scary or stressful
Less scary or stressful
More effective
Less effective

6. Would you ask for ECU agatn?
Yes
No

p7.7';

0.5

9.7';
3.2';

* 3$.7'

42'c

3.2'1
lb. I'?
38.7';

35.fi'ti

3.2'i
25.8'f
3.2C

22.o'?

` 45
5cr;

7. Would you agree to ECI' with your docjor's
recommendation?
Yes ....ap 51.6%
No
Maybe

is. Would you reconunend ECU to relativesor
children?
Yes
No

4. Given choice. sould you choose ECU or
antidepressant drugs for 3-6 months?
ECU

Drugs

Neither
It. Has ECU caused you embarrassment?

No
Yes, because of memory problems
Yes. other reasons

It. Did you have memory problems durin;lirat
week oulside hospital?
Yes
No

12. Lo you think your memory is as good as for
most people your age?
Yes
No

13. Do you ted ECT had anything to do with
bow your memory is now?

No
Nut applicable
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memory or current events Squire a at 1981; niemory problems. and they indicated significantly less

detailed recall of former one-season television pro- often thai they would request ECU again if the same

grammes Squire cc a!, 1981; and memory for condition recurred. Finally, with respect to remote

temporal order of former television programmes performance assessed about six months after treat-
Squire ci a!, 1976. Data from these tests were went, they did not differ from persons without
available for 13 of the 17 persons who reported memory complaints.

memory problems mean 1.7 tests per subject and

12 of the 14 persons who did not mean = 1.3 tests per
subject. To compare performance across tests, all Wbtreas the depç

Discussion

scores for each test were convened to z scores. The two all
attqk}rePtray

groups performed similarly on these tests 13 of those ra'ruri.ni nebot,fivF .unrt,oe ce*If-r21;nnt a Iillikflfl

with reported memory problems, z -0.05; 12 of ha-tier vh2n the ce'If-r.aiino trnre ha-fnra' ret' P122.

those without reported memory problems. z - +0.03; fhia result wuhl be intarpr.todL as_evidence bc a
= 1.0 [241, P >0.1. persisting effectnf ECT on memory self-recxirtsAuq

Taken together, these data indicate that 55 per cent.

17 dour sampleibilàdnvet prexistingditec
may have

_____________________________________________

ferences in

________________________________________

bracteristics of

mepory the patients in the three treatment groups that
our " n a influenced their memory self-ratings seven months

after treatment. For example, patients prescribed ECTto persons

problems, these persons also reported significantly might initially have been more depressed than patients

more membry problems on the self-rating scale. In an not prescribed ECT. This point could be settled
interview, these persons stated that ECT was signili- conclusively by a study in which paziptns were

candy $s helpful than did persons wh.o did not report randomly assigned to treatment groups.

r54.8%
*- 3.2%

42%
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LuiLl II
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About half the patients prescribed bilateral EQ

subsequently felt that their memory had never re

turned to normal; and even when all the patients

prescribed bilateral ECT were considered as a group.

ED' changed the quality or pattern of memory

complaints in a lasting way. We believe these persisting

reports of memory problems reflect the influence of

three different factors.

In the first place. if there was recurrence or

persistence of some of the conditions present helore

ECT. then these conditions could contribute to a

general depression of self-rating scores across all test

items. That there might be a place for this factor in

understanding memory complaints is supported by the

association between memory complaints and the

feeling that ED' did not help.

Secondly. the pattern of memory complaints re

ported up to three years after bilateral ED' resembled

the pattern of complaints reported at one wed. her

treatment when patients were amnesic. and it d. J

from the pattern of complaints reported befor. -

when patients were depressed. If only those 17 pc.

who had memory complaints are considered, the.

pattern of these complaints at three years :r

treatment was clearly of the `amnesic type'. Oat of

understanding how such complaints could oce. ng

after ED' is to suppose that they are based . the

experience of amnesia initially associated with ED'

and reflect a persisting, and perhaps altogether

natural, tendency to question whether memory func

tions have fully recovered.
Thirdly, the findings with the time line at three years

after treatment RA = six months. AA = two months

suggest that reports of memory problems may be

veridical, in that they can refer to a gap of several

months around the time of treatment. A similar

interpretation of memory complaints has been sug

gested by Freeman and Kendell 1980. The estimate

of AA obtained here matches rather well estimates of

the duration of AA obtained with formal tests cf.

Squire, 1982; Freeman and Kendell, 1980 and

references therein.The estimate of six months' R.A,

however, may have been influenced to some degree by

the earlier effects of depression, since nearly the same

estimate five months was obtained even before

treatment. Importantly, the data from the time lines

Fig 3 suggest that memory complaints long after

bilateral ED' are usually not complaints about new

learning capacity or complaints about memory for the

recent past.
We cannot determine whether these three factors

are the only ones that deserve consideration or, if so.

how they should be weighted. It does seem worth

emphasizing, however, that the available data provide

no basis for supposing that EC'F is associated with

a permanent loss of memory functions, beyond what is
represented by the time tine data: i.e. an RA of about
six months and an AA of two months. At the same
time. even this degree of amnesia is substantial and is

ol concern to many paticnts. Right unilateral ED' is

considered to he as therapeutically effective as bi
lateral ED Dtlia and Raotma. 1975; StrOmgren,
1973: hut see discussion by Abrams,l982; yet unilat

eral ECF is associated with markedly less memory
ilnp:Iirment Squire and Slater, 1978; Reichert a a!.
1976; Fromholt t't at 1973. The present study

indicates that the effects of right unilateral ED' on

memory are also of less concern to persons who receive

the treatment. This information should be useful in

counselling patients about the risks and benefits of

ECU and in reaching informed choices about possible

alternative treatments.
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