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Electrocoiivulsive Therapy and Coniplaints ofMemory Dysnction:

A Prospective Three-Year Follow-up Stud'

LARRY ft. SQUiRE and PAMELA C. SLA

SUMMARY; Sehf*reports of memory problems have been
tively in depressed patients aceivng bdateral 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

ersistenceepo uence byihr
of conditions that were present before EdT; 2 the experience of amnesia
initially associated with ECT and a subsequent tendency to quesuon if memory
had ever recovered; and 3jmairedmemrv for anJs hgt-hjpiirr

to sx months ir `p"witê ijtO jtwq[month5 afturwrds.

E.kctnxonvulsivc therapy ECT is a sale and
effective treatment for depressive illness Fink. 1979:

.Thrc and Hanlon. 1977. Since memory ilupairmetli
is its major sidecffcct Squire. 1982; Harper ajid
Wiens. 1975. considerabLe attention has been directed
to evaluating its severity and duration. Mcmnr
impairment is greater alter bilateral ECT than after
rigb&unilatcral ECTSquirc and Slater. 1978; Reichert
agl, 1976; Frumbolt cia!, 1973. and cumulaic across
vestments Biddereta!, 1970; Rcichcrt cia!, 1976. As
measured both by tests of remote memory and by LcsLs

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

* months alter treatment. the ability to acquire new

material is subsianlially normal Squire and Chace.
1975. Memory for information acquired prior to
veaunent ulso recovers, but persisting memory toss

* can occur for material acqwrcd near the time of
tiCatincot Squire eta!, 1981.
Despite this vidcncc concerning recovery of IIIeIU

oty functions after ECT, it has been rcognizcd that
this recovery is not always reflected in patients' own
reports of tbcir memory abilities. In one study of
bilateral Ed, 10 of 16 patients reported at sis to nine
months after treatment that their memory was nut as
good us it used to be Squire and Chace, 1975. In
another study of 166 patients who had received either
bilateral or unilateral ECI' about one year previously.

3U pci ccpi areed with the statement that their

memory had iwver returned to normal alter ECT'
Freeman and Kendell. 1980. In an effort to under
stand these memory complaints, we recently reported

the litidings of a prospective study of 35 individuals
prescribed bilateral ECi' who wcic assessed with a
newly developed memory self-rating instrument on
three occasions: before ECI'. one week after Ed, and
live to nine months later Squire ci a!, 1979. The
results several months after ET rcllccicd a conhinu
lug esperience ofamnesia rather than an czpcricncc of
dcpression. Ii was suggested that a patient's impres
sion of hts memory is altered by bilateral ECTand that
this ianpression persists for several months after
Ircauneni.
These Lindings raisq additional questions about the

impact of ECT:
I Is this impression of isnpaijcd memory pernia

ncnt or does ii gradually subside?
2 Dues this impression of impaired memory irnly

perceived dililcuhy in new learning ability long after
or might it apply to a perecived gap ip memory

around the lime of treatment?
3 What is the impact of these memory complaints

on patients' attitudc towards ECT?
To answer these questions we have completed a

three-year prospective follow-up study of paticnts
prescribed bilateral ECF. For purposes ofcomparison,
prospective follow-up data up to seven months after
hospitalization hvc also becaepUccicd for patients
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prescribed right unilateral ECT and or patients

hospiudize4 for depression who did nut receive ECU.

Subjects

$ilaieral ECTTabLe 1

This group wasoriginallyconiposcdoi Sin- utr ts
at five local hospitals who had been prescri a course

of bilateral EC'T and who had been followed prospec
tively up to several months after their course of

treatmenl Squire ci a!, 1979. Of these 35 patients. S

were lost to our three-year follow-up. Two could not
be located, 1 declined to be interviewed and 2 were

etcluded because they had received an additional
course of EC'T 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 flow 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 schizoaflective disorder I. 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.

Riglu unilateral kIT

This group consisted of 28 in-patients at six local

hospitals who had been prescribed a course of right

unilateral EC'l'. 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 1.

Depreuedpasiems

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.

£lec:roconvulsivc therapy

Treatment was administered three times a week on

alternate days following medication with atropine,

methohexital 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 mal seizure. For

biLtcral 7, electrode placement was bi-temporal.

Test and procedures

Tnt I: Memory sdfiruting scale

All 18 test items have been presented previously

Squire ci a!, 1979. Subjects respond to LB items that
ask them to rate various aspects of memory functions

e.g. Snow compared to before 1 began to fee! 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 treatmeni, one week

after 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 after ECU range 25-41 months,

mean = 34.7 months. For2S patients prescribed right

unilateral ECU, this scale was administercd 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 - 7.4

months.

Tesi 2: Time line

This method of illustrating the temporal aspects of
memory loss has been adapted from Barbizet 1970, p.
126. Subjects are shown a horizontal line 101 in. long
and told that the line is intended to represent time. The

line is labelled at several points from right to left; now,
two years after ECT, 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 siwiliar .atjmalc

ELEC1KOONVULStVE THERAPY AND COMPLAINTS OF MEMOkY DYSFUNCTtON

Twenty-seven of the 31 patients in this group received
their treatments with a M.edcraft machine sine wave,
130-170 V for 0.6-1 sec. The remaining four patients
received their treatments with a Reiter-Cdak 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 MeAndrew a a! 1967 n a

9. All patients received their treatment with a
Mederaft machine 140-170 V for 0.6-1 see. The
effects of right unilateral ECU on memory have been
reported to be similiar despite wide variation in
electrode placement D'EUa, 1976; D'glia and
Widepalm, 1974.
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before ECT, subjects were asked simply 10 state what
time periods, if any, they bad diflicuhy remembering.

For 31 patients prescribed bilateral ECT, Ume
estimates were obtained before treatment, seven
mttettrcnuacnt and at the three-year follow.
up.

Tes:3: SlrMclu,ed inierview

A structured interview was constructed that asked

13 questions about the ECT experience sec Table I.
This interview was administered to the group pre

scribed bi1atçr ECTon die occasion ofthe three-year

fOUIWiQ.

Riutti

Fig I shows the results with the self-rating scale rum

the IUflC oI1piializistion to seven months 1tcr.

Following methods developed in previous work wish
this scale Squire ci a!, 1979. we have presented the
data obtained from each testing occasion as best-titling
lines constructed across the scores for the 18 items. To
construct these lines, scores for each of the 18 items on
the seI-ating scale were lirst 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 alter
bilateral Ed'. Thus item ito 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 horn the three groups can be summarized
as follows. First, there were no diffcreo in the
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Subject charuciei'ww.iJar dccsroconvutsiir ihcrap CT1 groups and cOntroI

- Bilateral ET
n-31

&Ugbl unilateral 1iCT

n28
Pcpresscd paiinLs
n19

Mesa age at tølkw-up 45 2a-oa iW 17-65 4534

Sex 2SF 2W lIE

Ycagspfcdiustioo 12.5 12.i 12,5

Numbcrattscatwenzs 111.95-21 9.25-15

Numbcrofpancnts with no EC'fliiswry

pronostudy' 19 is 19

* Valucs arc expressed as means, ranges arc in parentheses.

" None of the patients had received ECI' during the preceding year. Twelve bilaterally treated BL patients and nine right

uniiatcraUy treated RUL psticnt had rccgivcd one prior course of treatment, on average 6.7 years BL paticul nd 10.7

cuts previosuly. One RUt. patient bad rcccivcd two co4arscs, four years ago and njnc years ago
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Fai 1.-SclI.ratings of memory on a -4 to +4 scale by patients prescribed bilateral ECT or right unilateral ECT, and by a
control group of depressed paticats not receiving EC'F. The self-rating scale was administered on two or three occasions as

shown. The order of ilems appearing on the test was random, Here the group means obtained for each of the 15 items have been
ordered according to the difference in thc means obtained before and one week after bilateral ECT. items to the tell ofeach panel

yleldodib. hargeu difference, and items to the right yieldcd the smallest difcrcncc. Data arc here represented asbs0sdugbnu
across the group means for all teat items.
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degree of memory complaints before ECU. either in
terms of overall mean score F <1.02. 75. p >0.lor
in terms of the slopes of the regression linesF = 1.62,

751, P >0.1. The average scores were -0.78 bilateral
ECfl, -0.78 unilateral EC'T, and -1.77 depressed

group. These scores were all well below the zero level

ts >IO, p <0.01, conlirming previous lindings that

depression is associated with quantifiable self-reports

of poor memory.
Secondly, bib d EcT_ hia mit rii'l,t tsaiilatei .il

EC'T. prt qjjalN a cvj iii UClitufV

e9recdnm

ffiliral tt..i, the mean selfratmg score ch.angeu
from -0.78 before treatment to -1.47 one week alter
treatment F 4.7 1. 29j, P <0.04. For unilateral
ECT, the corresponding change was from -0.78 to

-0.73F 0.41. 27, P >0.1. Thus at one week after

treatment, bilateral ECU was associated with a greater

degree of self-reported memory impairment lhan
unilateral ECUF a 57 1.56. P <0.05.

Thirdly, onó of the effects of ECU was to change the
pattern of self-ratings so that some items were rifled
worse than others. Thus for both bilateral and right
unilateral ICF. the slope of the regression line was
significantly different one week after ECU from that
before EtT for bilateral ECT. F a 10.4 1. 29.
p <0.01; for unilateral ECU, F = 9.71.27. P <0.01.

Since patients are demonstrably amnesic one week
after a course of bilateral ECU as measured by formal
tests Squire ci a!, 1976; Cronholm and Bloomquist.
1959, the slope of the regression line observed at this
time has been taken to reflect an amnesic pattern of
performance. In this regard, it is significant that the
slope of the regression line one week after bilateral
ECU was greater than one week after unilateral ECU
F 91,56:1, P <0.01.

Fouribly, 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. Tljezexage e at this time w-
bilateral E, -0.55 urn ateraltCfl an4 AJU2

tifissjflrn4LaiiCac'jressed group exhibited a
significant iipprovement over their previous score F =

23.91, 18, P <0.01. The bilateral ECU group were

also improved over their score one week after ECUF
a 7.5 [1,29, P <0.01. Whereas the average scores or
each ECT group were now similar to the before-ECU
scores, tlcy remained below the zcro 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
cviden.cs that patients' estimates of their own memory
abilities at seven months after treaunent hive been

affected to some degree by ECU. This conclusion
follows from the finding that the slopes of the
regression lines for the two ECU groups differed from
their slopes before treatment bilateral ECU: F a 6.45
I. 30. P <0.02; unilateral ECU: F a 11.97 1, 27,
P <0.01. Both slopes were in fact indistinguishable
from the slopes at one week after treatment Fs <1,
P>0.l.

Fig 2 shows the results for patients prescribed
bilateral ECU, who were administered the self-rating
scale an additional time three years after their course
of treatment. Patients who received bilateral ECT
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 alsosimilar F 1.31.30. P >0.1. Moreover,

the tnerall memory stlltrating score at three years

remained below the zero levelt a 10.6, P <0.01 and
significantly lower than the score of the depressed

group at seven months after hospitalizatonF * 8.91,
48.? <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

expressed difficulty remembering a median of five Yneatrnent wa:
months into the past. Seven montb after F_ th reported at Si

* median res nse was lw55iOrsbelore ECU and three P <0.01, Wilt
ter flreflflffrtedian and not mea

resEwjn'ts9Ihc aq4 two months perceived as;

__________
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Fiu 3.-Estimatci of how periods ilut are dilticult in

remember obtained before top bar. Scvcil mouths alter
middle bar and three eara alter bottom bar bilateral EC

N 31. Shaded areas represent the mediati time period

pcrccivcd as affcctcd both from the period before ECTi.e..
RA retrograde amnesia and alter ECT i.e.. AA

anterograde amnesia. Since the first time estimate was
obtained u5t po0r to ECT top bar. the live months

perceived as affected at that time presumably reflects

memory problims associated with depressive illness.

At The results obtained with these time lines make

Jthree general points about the experience of memory

* Jproblems after bilateral WI. First. the six-month

Jcirograde amnesia RA reported at three years alter

J Vreatmcnt was significantly less than the two-year 14

I reported at seven months after treatment T a 17.1.

P <0.01, Wilcoxcon matched pairs, signed ranks test.

and not measurably different from the five months

perceived as affected before ECI' was given T - 276.

p >0.1. Shrinking 14 has been reported routinely in

the clinical neurological literature, particularly in the

.case of bead trauma Barbizet. 1970; Russell and

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

been demonstrated in the case of WI using formal

tests Squire aid, 1981.

Secondly, the anterograde amnesia 44: loss of new

learning capacity associated with ECT was stable

from seven months after WI to three years after'
wards. This finding corresponds to what should be
expected or patients who gradually recover from a

period of 4*. 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
WI did not express difficulty at follow-up in remem

bering day-to-day events or events from the recent

5

past. Indeed, only I of 31 persons reported this
expenenee. In addition. 4 other persons reported an

intermediate experience in which memories up to the
present time were described as `bzy'. ut not `blank'
or `impossible to remember'.

Table Ii shows the results of the structured

interview. The data show that roughly halt of the 31

tndiviiluals interviewed had a positive attitude about
I'Ai. Fur example. 4 per cent 14 had no complaint

about ECI' as far us tltetr titemory was concerned.
Fifty-the per cent 17 left that their memories were
nut as good as those of other people of the same age

aitd that this was related to their having received ECI.

These two groups were 01 similar age 47 vs. 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
sears at'ter ECF. responses in the structured interview
were exantitted separately tar the 17 who reported

memory problems and for the 14 who did not. There

was a significant association between reports of
memory problems and the report that ECf either did
not help at all or helped for no longer than three

months x 9.2, P cU.Ol. There was also a

significant association between reports of memory

problems and the response that ECf would not be

requested if the same condition occurred *gain x
9.2. P <0.11.

We next examined the time line data Fig 310

detertnine if those individuals reporting memory

problems at three years after ECI' 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
mentory problems. median RA - 6 months, median

AA 2 months; for the 14 without reported memory
problems, median RA 8.4 months, median 44 a

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

scale test 1 obtained three years alter ECIby the 17

itidividuals with reports of memory problems at that

time and the 14 individuals with no complaints. As
might have been expected. these comparisons revealed
signilicantly lower scores for the subjects who reported

memory problems mean a -1.62 than for those who
did nor mean a -O.02f a 15.61 1,291, PcO.Ot. The
slopes of the two sets of scores across the 18 tat items
were similar F = 2.36 L 1, 29J, p >0.1.

Finally, we sought to compare these two gróups'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 ottc or more of the following three tests; remote

/1
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1AMLL II

Rr3pusoes lv slrucliircd uurriiew iiinc ycan ajwt bilatnal deawcvswuhuic therapy iEC'ii jN a JJ

I. Did the treanntent cause pain?
None
Slight or moderate
Excruciating
No memory
0-4 scale: ateaji score =

. What was 11w reason you recetsed hCI?
Depression
Other
No memory

3. How much did ECI Iwip?
Did not help
Helped a link
Helped a lot
0-9 scale: mean score

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

5. How did experience of ECT compare with
expectations?
As expected
Memory problems worse
More scary or stressful
Less scary or strcssful
More effective
Less effective

6, Would you ask for ECU again?
Yes
No

i,l.?';

1.5';

3.39
".5

87.11;

` 38.7'

I
39S

35.5C

9.7I
3.2%
25.Wf
3.2%

22.6%

, 45%
55'.

42"
3.3';

38.7';

7. Would you agree to ECU with your doqor's
recommendation?
Yes
No

Maybe

is. Would you recontatend ECT to relativc*or
children?

Yes
No

`1. Given choice, would you choose Eior
antidepressant drugs or 3-6 months?
iErr
Drugs
Neither

lii. Has ECU caused you ctnbarrassmcni?
No
Yet. because of memory probknts
Yes, other reasons

11. Did you have memory problems during first
week outside hospital?
Yes
No

12. Do you think youi memory is as good as [or
must people your age?
Yes
No

13. Do you feel lCFltad anything to do with
how your memory is now?

No

Not applicable

48.3%
45.2%
6.5%

58.1%

22.6%
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memory for current events Squire et a!, 1981: memory problems, and they indicated significantly less

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

grammes Squire ci a,, 1981; and memory for condition recurred. Finally, with respect to remote
tempor4 order of former television programmes performance assessed about six months after treat-

Squire ci a!, 1976. Data from these tests were nient, they did not differ from pcrspns without
available for 13 of the 17 persons who reported memory complaints.

memory problems mean = 1.7 tests per subject and ft .,

12 of the 14 persons who did not mean 1.3 tests per 4f Dt*cusaion

subject. To compare performance across tests, all ft Whc.rcj the depressed roup reported no

______

scores or each test were converted toz scores. The two prOblems_al all at jqiJQw-up, ECT grotps

groups performed similarly on these teats 13 of those repprted a.ntgiilivt averauj srl[.ratthg that -w tur

with reported memory problems, a - -0.05; 12 of bs.ag.r than the self-raring srnre hefq ECU fig...L.

those without reported memory pwblems, a s +0.03; his rainlt jguld b.- Jnttrpnwd 2 evidence br, a
`Is l.0t24, P >0.1. . penis'iqg effect tiC ECU on memory self-rqportsbug

Takçn together, these data indicate that 55 per cent. Uü_srnntlticinn cannot be a stron `one. There may have
17 of our sampleiiidàiFnjjygfjiiiIiffE'Th7ct been pre-existing differences in t e characteristics of
yjjçslmn7pur memory asg' r:ir tither the patients in the three treatment groups. that
our `` nd atçjjtUhà-mvmery prnhtrijjg

. influenced their memory self-ratings seven months
Comparetto persons not reporting memory after treatment. For example, patients prescribed ECT

problems, these persons also reported significantly might initially have been more depressed than patients
more memory problems on the self-rating scale. In an not prescribed ECU. This point copid be settled
interview, these persons stated that ECU was signiti- conclusively by a study in which paücnss were
tai$ly $sj helpful than did persons who did not report randomly assigned to treatment groups.

r,. ``
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About half the patients prescribed bilateral liLT

subsequently
left that their memory had never se-

turned to normal: and even when all the patients

prescribed bilateral ECT were considered as a group.

ECU 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 at some of the conditions present hetore

ECU. then these cotiditions could contribute to a

general depression of selitrating scores across all test

items. That there might be a place or this factor in
understanding memory complaints is supported by the

association between memory complaints and the

feeling that ECU did not help.

Secondly. the pattern of memory complaints cc

mrted up to three years after bilateral ECT resembled

the pattern of complaitits reported at one week alter

treatment when patients were amnesic, and it differed

from the pattern of complaints reported before ECT

when patients were depressed. ifonly those 17 persons
who had memory complaints are considered, then the

pattern of these complaints at three years alter

treatment was clearly of the `amnesic type'. One way of
understanding how such complaints could occur long

after ECT is to suppose that they are based on the

experience of amnesia initially associated with ECU
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 treaunent BA * 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 ci.

Squire, 1982; Freeman and Kendell, 1980 and

references therein.The estimate of six months' RA,

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
trcatment. Importantly, the data from the time lines

Fig 3 suggest that memory complaints tong after

bilateral ECU 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 Lw' supposing that ECU is associated with

a permanent loss of memory functions, beyond what is
represented by the time line 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
of concern to many patients. Right unilateral ECU is
considered to be as therapeutically effective as bi
lateral ECU D'Elia and Raotma, 1975; Stramgren,
1973: but see discussion by Abrams,19t12; yet unilat
eral ECU is associated with markedly less memory
itttpaarsnent Squire and Slater, 1978; Reichert a a!,
l97i: Fromholt a a!, 1973. The present study
indicates that the effects of right unilateral ECU on
memory are also of less concern to persons who receive

the treatment. This itsiormation should be useful in
counselling pattents about the risks and benefits of

ECU and in reaching informed choices abouç possible
alternative treatments.
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