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Summary :

Comparison of Unilateral and Bilateral ECT:

D. FROMM-AUCH

Review of studies from the past 16 years employing quantitative

Evidence for Selective Memory Impairment

measurement of memory functions before and after ECT revealed the following
trends : impairment of non-verbal memory functions after less than five unilateral
non-dominant ECTs ; improvement of non-verbal memory functions after five or
more unilateral non-dominant ECTs ; no change orimprovement of verbal memory
functions with unilateral non-dominant ECT ;_consistent impairment of verbal

inant ECT, and impair

ent of both v -

functions with-unilateral dominant ECT, and impairment of both verbal and non-
w%tionsvwﬂ%ﬂm relative lack of impairment in memory
functions with unilatéral non-dominant ECT is consistent with the theory of
asymmetrical hemispheric disorganization in affective disorders, and supports
the choice of unilateral non-doeminant ECT over bilateral or unilateral dominant

ECT in the treatment of depression.

In the carly years of electroconvulsive therapy
(ECT), loss of memory was believed to be an integral
part of the therapeutic effect, and hence the relation-
ship between ECT and memory impairment was
thought to be positive. Research has since demon-
strated that clinical improvement is not correlated
with memory deficits (Fink, 1974: Korin et al. 1956),
and that unilateral non-dominant ECT, although of
equal efficacy 1o bilateral ECT in ameliorating
depression, produces less cognitive and memory
impairment (Lancaster ¢r af, 1958; Martin ef af, 1965
Levy, 1968; Squire and Slater, 1978: d’Elia and
Raotma, 1975; Zinkin and Birtchnell, 1968; Dornbush
et al, 1971; for review see Harper and Weins, 1975)
and a lower percentage of abnormal EEG recordings
at four days after treatment (Sutherland er al, 1969).

Recent research (Kronfol er af, 1978) has further
suggested that rather than impairment, sclective
improvement occurs on tasks more dependent upon
non-dominant hemisphere processing, such as visuo-
spatial problems. These researchers studied 18 de-
pressed patients neuropsychologically, prior to and
after the first and eighth treatment of unilateral ECT.
They found that non-dominant hemispheric functions,
which were more frequently abnormal in the neuro-
psychological tests before ECT, improved with either
dominant (DOM) or non-dominant (NDOM) ECT
when depression was ameliorated. On this basis, it was
concluded that in depression, non-dominant hemi-
spheric functions are initially disturbed and ECT,
instead of being deleterious to these functions, tends

to improve them. Kronfol and his colleagues did not
include a bilateral ECT group and therefore selective
improvement in non-verbal functions with bilateral
ECT was not examined.

At least three interesting questions arise from this
research: Have other studies demonstrated a selective
improvement in non-verbal functions with unilateral
ECT? Is this trend demonstrated following bilateral
ECT? How do verbal memory functions covary with
bilateral and unilateral ECT? To consider these
questions, the present paper is a review ol previously
published rescarch which investigated quantitative
memory changes in samples of psychiatrically de-
pressed patients, following bilateral and unilateral
ECT.

Method

A Medlars 11 (1967) search covering the last 16
years was performed, using the key words ‘electro-
convulsive therapy’ and ‘psychological tests’. Inclusion
criteria for studies were: that subjects were psychiatric
patients with a diagnosis of depression; that quantita-
tive measurement of memory or learning effects wa
carried out both before and after ECT; and that there
was comparison of bilateral with unilateral ECT, or of
unilateral DOM with unilateral NDOM ECT. Some
of the earlier studies using the Wechsler Memory Scale
(WMS) do not publish the subtest scores separately,
and hence the verbal and non-verbal performance
respectively could not be determined. In those cases,
if the WMS quotient improved after ECT, both the
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verbal and non-verbal portions are assumed to have

improved.

The relationship between the following factors and
test results was examimed—the time between last ECT
and testing, the number of ECTs and the percentage
of females within cach study. Atenuation of post-ECT
confusion and depression may be indicated by the
first two factors respectively, while gender may be
important in the ECT response and laterality effect.
The number of subjects within cach study was also
examined. so that equal weight would not be applied
for cach result,
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Results

Twenty-two studies fulfilled the inclusion criteria
(Table 1): most of them compared either unilateral
DOM and NDOM ECT or bilateral with NDOM
ECT. The most striking trend is that non-verbal
memory functions, relative to pre-ECT testing, which
appear to  deteriorate with 1-4 NDOM ECTs,
significantly improve after a minimum of five NDOM
ECTs (lower right side of Table). Verbal memory
remains unchanged or significantly improves with
NDOM ECT, regardless of the number of treatments,
in all but two studies (Strain et a/, 1968: Fromholt

Tanre [
Posi-treatment changes in memory functions following bilateral and unilateral ECT

Unilateral
Unilateral non-dominant
Bilateral ECT  dominant ECT ECT
Latency to No.
test time ol Non- Non- Non-
Research articles n Females post-ECT  ECTs  Verbal verbal Verbal verbal Verbal  verbal
Berent er af (1975) 24 100°, 5 hrs. 1 —_ - X n.s. n.s. X
Annetteral (1974) 32 84°, 1 hr. 1 — ~ X n.s. n.s. n.s.
Zinkin er al (1968) 102 749, 0-3 hrs. I N N - — n.s. n.s.
d’Elia er al (1976) 20 Ta e 3 &6 hrs. 2-3 — - X n.s n.s. X
Squire & Slater (1978) 73 74°, 6-10hrs. 1,3 &5 X X — — n.s. X
Costella er al (1970) 30 67", 28-31 hrs. 4 X — X — 0 —
Halliday er a/(1968) 52 4 days 4 0 X X n.s. 0 X
Robertson & Inglis {1978) 48 559 10-14 hrs. 4 X X — — 0 %
Robertson & Inglis (1973) 20 70% 10-14 hrs. 4 3 X — — 0 X
Dornbush er a/ (1971) 40 24 hrs. 4-5 % n.s. — — 1n.s. n.s.
Strain er al (1968) 106 719 36 hrs. 4-12 X n.s. — — X n.s
Fraser & Glass (1980) 29 76° 24 hrs. 5 n.s. 0 — — n.s. n.s
Cohen et al (1968) 24 100°, 5-8 hrs. o X X X n.s n.s. X
Zamora et al (1963) 28 439, 30-36 hrs. 5 — — X — 0 —
Smalleral (1972) 19 639, 3 — — X ns 0 0
Cannicott & Waggoner
(1967) 24 2 hrs. 5 X — — — n.s. —_
Fromholt er al (1973) 100 61°% 24 hrs. 6 X 0 — — X 0
Jackson (1978) 34 (074 1 hr. 6 X - X n.s. n.s. X
Sutherland er a/ (1969) 57 36 hrs. 6 X 0 X 0 0 0
Weeks et al (1980) al 675 1 week 5-8 n.s. n.s — — 0 0
Kronfol er a/ (1978) 18 669, 5 hrs. 8 — — n.s. 0 n.s. 0
Martin et al (1965) 40 24 hrs, 10 i X — — 0 0
x = Significant decrease in post-ECT performance of at least P < .05
0 = Significant increase in post-ECT performance of at least P < .05

Functions not assessed
Non-significant change

H

n.s.,
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cr al, 1973), Bilateral and DOM ECT generally results
in a decreased or non-significant change for both
verbal and non-verbal functions.
verbal memory alter bilateral ECT is reported in one

study (Halliday er al, 1968). while improvement of

non-verbal memory occurs in three studics employving
bilateral ECT (Fraser and Glass, [980: Fromholt
er af, 1973 Sutherland er al. 1969) and in two studics
employing DOM  ECT (Sutherland er al. 1969:
Kronfol er al. 1978). When they occur. positive
changes in verbal functions are found after a minimum
of four treatments (bilateral and NDOM ECT only).
while positive changes in non-verbal functions are
obtained after a minimum of five treatments (bilateral,
DOMand NDOM ECT). Verbal memory functions are
notfoundtoimprove with DOM ECT., in contrast toim-
provement of non-verbal functions with NDOM ECT.
andlessconsistently, with bifateraland DOM ECT.

Of the 91 group performance measures in Table |
(30 for bilateral ECT: 20 for DOM ECT. and 41 for
NDOM ECT). ten are exceptions to the [ollowing
trends: impairment of both verbal and non-verbal
functions with bilateral ECT (Halliday er al, 1968:
Fraser and Glass, 1980; Fromholt er af, 1973;
Sutherland er al, 1969): impairment of non-verbal
functions with DOM ECT (Sutherland er al. 1969:
Kronfol ¢r al, 1978): no change or improvement in
verbal functions with NDOM ECT (Strain er al, 1968:
Frombholt er al, 1973), and improvement in non-verbal
functions after a minimum of five NDOM ECT
treatments (Cohen ez al, 1968 Jackson, 1978).

Two other studies fulfilled the inclusion criteria, but
the results are not comparable to the findings reported
above, due to the research paradigm used (Cronin
et al, 1970) or the type of data analysis (Bidder ¢f al,
1970). Nevertheless, both of these studies demonstrate
verbal memory loss with bilateral ECT and non-
significant change in non-verbal memory with uni-
lateral NDOM and bilateral ECT.

The latency to test time after ECT does not appear
to influence these findings, since the time varies from
.5 hours to 100 hours within the [-3 treatment
category. However, it does appear important for the
five-or-more treatment group of studies. One of two
studies which does not show improvement of non-
verbal functions after six unilateral NDOM ECT
(Jackson, 1978) tested the patients half an hour afier
the sixth ECT treatment. This is also the only study
which has an all-male sample. The lowest percentage
of females in the studies for which this information is
available is 43 per cent, with a mean of 73 per cent.

Discussion
Despite  differences in  methodology, treatment
techniques and behavioural tests, several trends

Improvement of
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emerge from the results reviewed. These are: impajr.
ment ol non-verbal functions with less than fiye
NDOM ECTs: improvement of non-verbal functiong
after a minimum ol five NDOM ECTs; unchanged o
improved verbal memory functions with NDQM
ECT: impairment of verbal functions with DOM
ECT: and impairment of verbal and non-verhy
tunctions with bilateral ECT.

Improvement of non-verbal functions with NDOM
ECT after five or more trealments suggests thay
altentuation of cognitive deficits parallels amelioration
of depression. With fewer treatments, and presumably
less attenuation of depression, the disruptive effects of
the ECT predominate. and selective  impairment
rather than improvement is shown. This evidence js
consistent with the theory of asymmetrical dysfunction
mn affective disorders. On the basis of a synthesis of
findings [rom many diverse areas within neuro.
scientific research, Flor-Henry (1973 1976; 1978a, b:
1979) concludes that the neural subtrate of emotion is
predominately non-dominant and that the depressive
phase of the manic-depressive syndrome is manifested
when cerebral disorganization ts more pronounced
for the non-dominant hemisphere.

The findings of others, however, are not consistent
with this. A dysfunctional left hemisphere has been
implicated in at least some forms of depression (e.g.
Hommes and Panhuysen, 1971). The asymmetry of
emotional response found in humans, i.e. strong
emotion  with right hemisphere activation and
inhibition of the left hemisphere (Gainotti, 1972:
Perria er al, 1961 ; Rossi and Rosadini, 1967; Ross and
Mesulam, 1979: Dimond et al, 1976) also fits within
this theoretical framework. In depression, an im-
balance of hemispheric activation, presumably due to
perturbation of the right hemisphere, normalizes
following ECT, which in turn results in decreased
depressive symptomatology and concurrent selective
improvement of visuospatial functions.

Exceptions to the above five major trends are
reported in eight studies. Halliday ez a/ (1968) found
an improvement in verbal learning with four bilateral
ECTs, while Fraser and Glass (1980), Fromholt et af
(1973) and Sutherland er al (1969) found an improve-
ment in non-verbal functions after five, six, and six
bilateral ECTs respectively. It is of interest that the
five studies with the largest number of subjects show
either a non-significant change or else improvement of
non-verbal functions, after a minimum of five bilateral
ECTs. Similarly, Sutherland er a/ (1969) and Kronfol
er al (1978) found selective improvement of non-verbal
functions after six and eight DOM ECTs respectively.
This improvement in non-verbal memory function
with DOM and bilateral ECT, although less con-
sistent. is similar to the trend noted after a minimum
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of five NDOM ECTs, and therefore may also be
reflective of ditferential improvement of  memon
function with attenuation of depression.

Strain er af (1968) and Fromholt er al (1973,
mvestigating 106 and 100 subjects respectively. were
the only researchers to find a decrease in verbal
memory with NDOM ECT. Strain ¢z o/ (1979) found
that paired Associate Learning test scores were
significantly reduced (P - .000) from pre-ECT levels.
for both the bilateral and unilateral ECT groups.
although the bilateral group showed more impairment
(P .05). Similarly, Fromholt er af (1973), in an
analysis of intra-group changes for the NDOM and
bilateral ECT groups, showed reduced scores on
Associate Learning (P - .01) from the WMS. It is
difficult. however. to reconcile these data with those
of other rescarchers: the divergent findings are based
an the same or similar verbal learning tasks, i.e. paired
associate word learning, similar latency to test time.,
number of ECTs, placement of electrodes, and
percentage of females. One possible explanation is
based on handedness, since the handedness of the
sample is not indicated by Fromholt er af. A suflicient
number of patients with primarily right hemisphere
language functions could have influenced the group
results: i.e. unilateral ECT to the hemisphere pri-
marily responsible for speech would result in reduced
verbal memory scores, as illustrated by the results
following DOM ECT.

Cohen er al (1968} and Jackson (1978) are the only
authors who found a decrease in non-verbal memory
with five and six NDOM ECTs respectively. The
first, although finding a decrement in the retention of
both forms and words across DOM, NDOM, and
bilateral ECT groups, conclude that the ECT-
produced decrements were not as large for the Forms
as for the Words. In addition, the decrement shown on
Words by the DOM ECT groups exceeded that shown
on Forms by the NDOM ECT groups. This is
consistent with the trend appearing in the other
studies reviewed in this paper. However, the reason
for the decrement as opposed to improvement is not
clear. Latency to test time and the gender ratio of the
sample may have influenced the results of Jackson
(1978), who tested his all-malc patient sample half an
hour after the treatment. Contamination of the results
with post-ECT confusion may account for the negative
findings. The evidence from numerous demographic
studies indicates that the rate of depression is much
higher for females than males, in the order of 2 or 3:
I (Baron, 1981; Polonio, 1966; Rosenthal, 1970;
McCabe, 1975), making the sample in Jackson’s study
atypical of depressed patients.

Despite these exceptions, the studies reviewed
suggest that unilateral NDOM ECT produces less

impairnent of verbal memory, compared to unilateral
DOM or bilateral ECT, a conclusion drawn by other
researchers. An additional trend suggests selective
improvement of non-verbal functions with NDOM
ECT alter a minimum of five treatments, a finding
which is less consistent for DOM ECT and bilateral
ECT. The relative lack of impairment in memory
lunctions with NDOM ECT, coupled with the results
from the last 20 years indicating the equal efficacy of
NDOM and bilateral ECT treatment (for review see
d’Eha and Raotma, 1975), cogently argues for the
choice of unilateral NDOM ECT over bilateral ECT,
in direct contrast to much of the present practice in
Great Britain (Pippard and Ellam, 1981).
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