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Abstract

Objective:
Two procedures for treating major depressive dis-

order were compared with regard to their respec&

tive effects on mood and cognition.

Background: @
Fourteen patients underwent treatment‘&lec-
troconvulsive therapy and 14 underw tment
with repetitive transcranial magnégic stimulation.
Patients were tested on three ocg %s: before ini-

tiation of treatment, at the en atment, and 2
weeks after the end of tth A

Methods:

Electroconvulsive the; as applied unilaterally
approximately th jmes per week for 2 to 4
weeks. Repetiti scranial magnetic stimula-
tion was appli E sessions of 1600 stimuli at 10
Hertz and 9¢%0f motor threshold intensity to the
left dorsral prefrontal cortex daily (Monday

Frigay) for 2 consecutive weeks.

throu%
sults indicate that electroconvulsive therapy had
a

ore positive effect on mood than did a 2-week
trial of repetitive transcranial magnetic stimula-
tion. With regard to cognitive outcome measures,
electroconvulsive therapy exerted a deleterious
but transient effect on various components of
memory that were no longer detected 2 weeks after
the end of treatment; however, there was evidence
of persistent retrograde amnesia after treatment
with electroconvulsive therapy. As a group, repeti-
tive transcranial magnetic stimulation patients ex-
perienced only a modest reduction in depression
severity but there was no evidence of anterograde
or retrograde memory deficits in the aftermath of
treatment with repetitive transcranial magnetic
stimulation.

Conclusions:

Findings suggest that electroconvulsive therapy is
associated with transient negative cognitive side ef-

* ijAmy Morgan, PhD, *”Kerry Bloomingdale, MD, *
\Russell Vasile, MD, and *fAlvaro Pascual Leone. )

R Thall, MD,
hD

fects, l&)f which dissipate in the days after
trea . Deficits of this sort are not apparent af-

treatment with a 2-week course of repetitive
%cranial magnetic stimulation.

Key Words: electroconvulsive therapy, major de-
pressive disorder, memory, neuropsychology,
transcranial magnetic stimulation

(Cog Bebav Neurol 2003;16:118-127)

Major depressive disorder (MDD) is a
public health problem that has tremen-
dous personal and social consequences. Esti-
mates are that 20% of Americans have an epi-
sode of depression some time during their
adult lives. Most patients with MDD respond
promptly to antidepressant medications, but
a significant number fail multiple medication
trials. Many of these patients with medica-
tion-resistant MDD are treated successfully
with electroconvulsive therapy (ECT). ECT
often results in total remission of depressive
symptoms for an extended period of time.
However, ECT is not a wholly benign proce-
dure and side effects can include headache,
disorientation, and cognitive deficits.""* A
number of investigators have shown that ECT
has an adverse effect on memory so that new
learning is temporarily disrupted.®”> In many
cases there are permanent lacunae in
memory for events that occurred before the
treatment sessions.®® Because of the poten-
tial adverse effects of ECT on memory there
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is a clinical mandate to investigate alternative
therapies for treatment of MDD.

Over the past decade, repetitive trans-
cranial magnetic stimulation (‘TMS) has been
explored for treatment of MDD. rTMS is a
noninvasive procedure involving the applica-
tion of electrical current pulses, induced by a
strong pulsating electromagnetic field. The
therapeutic efficacy of rTMS is still being in-
vestigated and there have been studies that
do not support rTMS as a potent treatment of
MDD:;'*'' however, a number of other inves-
tigations have demonstrated that rTMS ap-
plied to the left prefrontal cortex is associ-
ated with decreased depression in patients
with MDD.'?"1¢ The procedure is practically
painless and has not been associated with sig-
nificant negative cognitive side effects. To
the contrary, in some instances, rTMS has
been associated with improvement on tasks
of attention and learning.'”'® Such improve-
ment may reflect diminished depression but
there is also reason to believe that rTMS has
independent positive effects on some com-
ponents of cognition.'” For example, several
studies designed to assess the safety of rTMS

19,20

found apparent beneficial effects of rTMS on\l

>

memory and attention.

In light of its potential therapeutic
cacy and lack of side effects, rTMS s
promising as a form of treatment DD.
However, it is not clear wheth S repre-
sents a therapeutic alternati CQECT. There
have only been a few § uécompaﬁng the
relative effects of ECT rTMS. In one study
Grunhaus et al*' compared the antidepres-
sant effects of these procedures with patients
who received 20 days of treatment with rTMS
and patients who received a standard clinical
protocol of ECT. They found that ECT was
more beneficial for patients with psychotic
depression whereas ECT and rTMS had equal
effects on nonpsychotic depression.*' In a
subsequent paper these investigators re-
ported that the mood-enhancing properties
of rTMS were as robust as those associated
with ECT 3 to 6 months after treatment.**
Two more recent studies have drawn atten-
tion to the therapeutic usefulness of rTMS.
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Effects of rTMS and ECT

Janiack et al*®> demonstrated that a standard
clinical protocol of ECT and 10 to 20 trials of
rTMS had comparable therapeutic effects
when administered to patients with severe
depression. In a single case study a patient
with ECT-resistant depression was treated
with rTMS for 4 weeks, and this was found to
be quite effective.?* Further support for rTMS
as a treatment of MDD came from a study by
Primidore.?®> Patients who were undergoing
treatment with unilateral ECT were given
eight sessions of rTMS in lieu of four (of six)
sessions of ECT. The combination of ECT gnd
rTMS did not diminish the extent of
pressant efficacy and was associate
cognitive morbidity than treatment
alone.

A critical analysis o benefits and
risks of ECT versus rTABNS important to pro-
vide useful informa @ or clinicians work-
ing with MDD Vé&nts. Such information
would facilitat@ nical decisions regarding
whether t&eutic gains that result from
either trﬁ ent are worthwhile or whether
they offset by associated negative cogni-

¢ effects. In the current investigation a
dard clinical application of ECT and a fre-
uently used protocol for rTMS were com-
pared with respect to mood and cognition.
The balance between therapeutic efficacy
and side effects was investigated with similar
outcome measures and at similar points in
time. In light of previous work it was ex-
pected that ECT would have greater antide-
pressant effects but that ECT would lead to
more pronounced difficulties on tasks of
working memory and long-term memory
than would rTMS.

tiv

METHODS

Patients

Patients with major depressive disor-
der, referred to the ECT service or to the
Laboratory of Magnetic Stimulation at Beth
Israel Deaconess Medical Center (BIDMC),
were offered participation in the study.
There were two groups of patients with 14
patients in each. All patients met DSM-IV cri-
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teria for MDD. Depression severity was mea-
sured with the 28-item Hamilton Rating Scale
of Depression (HRSD).%® Only patients with
pretreatment HRSD scores of 18 or higher
were included in the study. ECT patients var-
ied with respect to psychotropic medica-
tions. Patients enrolled in the rTMS protocol
underwent at least a 2-week washout of all
psychotropic medications, and were thus
medication-free at the time of initiation of
treatment. Therefore, patients entered into
the ECT protocol received ECT as an add-on
to their medication regimen, while patients
entered into the rTMS protocol had to with-
draw medications. For both groups of pa-
tients exclusion criteria included psychosis,
acute suicidality, other current Axis I diag-
noses in DSM IV, known CNS pathology,
pacemakers, electronic or metallic implants,
severe cardiac pathology, personal or first-
degree family history of a seizure disord
and inability to give informed consent. @

As seen in Table 1 there wer; % be-
tween-group differences with re o age,
education, baseline memory formance,
and estimates of Verba1$r1ved on the
basis of the America Adult Reading
Test.?” However, gr differed with re-
spect to level of e depression. Before
the initiation atment, patients in the
rTMS grou an average HRSD score of
29, whe ECT patients had an average
score on the HRSD. However, differ-
€ Qn baseline depression severity were
Qt associated with worse performance on

measures of anterograde and retrograde
memory; to the contrary, ECT patients per-
formed slightly better than did the rTMS pa-
tients on most tasks of memory at baseline
(Table 1).

Electroconvulsive Therapy Procedure

Electroconvulsive therapy was con-
ducted approximately three times per week.
The number of sessions varied according to
clinical response (range 6-12). Patients in-
cluded in this study had electrode placement
in a right unila %distribution. Dosage in-
tensity was 2 s the patient’s seizure
threshold, a as determined during an ini-
tial titrat@ procedure. Testing of ECT pa-
tient conducted a minimum of 2 hours
afte?&T administration to minimize the ef-

of anesthesia and post-ECT confusion

& ange 2-4 hours). In all cases, memory test-
?b ing was conducted only when it had been

determined that the patient was alert and ori-
ented. All patients were alert, and all were
able to sustain focused vigilance at the time
of testing.

Repetitive Transcranial Magnetic
Stimulation Procedure

Repetitive transcranial magnetic stimu-
lation was administered in daily sessions of
1600 stimuli in 20 trains of 8-second duration
with 24-second inter-train intervals. Stimula-
tion parameters were 10 Hertz at an intensity
of 90% of the motor threshold. Motor thresh-

TABLE 1. Demographics and baseline assessments

ECT Group X + SD

rTMS Group X + SD

(N = 14) (N = 14) t p
Age 48.4 +12.0 51.2+12.2 0.63 ns
Education 15.8+ 3.0 17.1+£39 1.05 ns
AMNART Errors 19.7 £9.4 16.1+7.7 1.11 ns
HRSD 38.07 £ 8.1 293 +4.9 3.54 0.001
RVLT Total 448 +11.4 432 +11.8 0.38 ns
Working memory 10.92 + 2.5 10.43 = 3.0 0.34 ns
TNET 63.8+ 183 55.4 +20.1 1.13 ns

Events Test; ns, not significant.

ECT, electroconvulsive therapy; rTMS, repetitive transcranial magnetic stimulation; AMNART, American National
Adult Reading Test; HRSD, Hamilton Rating Scale; RVLT, Rey Auditory Verbal Learning Test; TNET, Transient News

© 2003 Lippincott Williams & Wilkins
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old was defined following the guidelines of
the International Federation of Clinical Neu-
rophysiology.**?° These parameters are well
within current safety guidelines.>® A focal 70-
mm double cone coil was centered over the
left dorsolateral prefrontal cortex as defined
in previous studies of rTMS in depression,
based on distance from the motor cor-
tex.'>>! rTMS sessions occurred for a period
of 2 weeks with five sessions per week.

Neuropsychologic Assessment
Procedure

Patients were tested on three occa-
sions. Baseline testing was conducted on the
first day of treatment with ECT or rTMS. A
second test session occurred at the end of the
treatment course. For ECT patients, the end
of treatment was determined according to
clinical outcome and ranged from 2 to 4
weeks (6 to 12 sessions) after the first treat-
ment session. End of treatment of the rTMS
patients was fixed by the research protocol.
Patients were tested after the 10-day trial of
rTMS (a period of 2 weeks) without regard to
their clinical response to treatment. A third

Effects of rTMS and ECT

ranged from O to 30. Both patient groups per-
formed in the average range on this test at
baseline and there were no group differences
(Table 1).

New learning was assessed with the
original and alternate versions of the RAVLT
(Rey Auditory Verbal Learning Test).>> The
cumulative number of 15 words learned over
five trials (range 0-75) comprised the mea-
sure acquisition. Both groups demonstrated
average acquisition abilities and there were
no group differences with respect to perfor-
mance on this test before initiation oﬁ -
ment (Table 1). Retention was mea y
free recall of list items after a 20-mi Sg?lelay
interval (range 0-15). @

Retrograde memory wi %raluated with
a revised version of t e\;ansient News
Events Test.>* This t és developed to ex-

amine memory f;z‘( nts that had been in

the news for agdiptited period of time during
the past 25 @lrs. Items on this test were
popular
Butt cO, the Unabomber, and Louise
W ard) that had been reported in The

events and people (e.g., Joseph

test session occurred 2 weeks after the ﬁnal\féz York Times an average of 60 times on a

(ECT or rTMS) treatment session. This thir@b

test session therefore took place 4 week

ter the first rTMS and on average, 6

weeks after the initial ECT. Testin,

ducted by a research assist@ﬁl
t

con-
0 was
blinded to experimental hy es but who
was not blinded to tre allocation.
Neuropsycholo&‘:@md psychiatric
outcome measures were chosen to provide
information regarding changes in mood and
memory. Emotional well being was assessed
with a 28-item Hamilton Depression Rating
Scale (HRSD).26 The examiner had been for-
mally trained and rated for interrater reliabil-
ity. Various components of memory were €x-
amined. Working memory was assessed with
the Letter Number Sequencing subtest from
the Wechsler Memory Scale-Ill (WMS-IID).*?
The Letter Number Sequencing Task (LN) re-
quired the individual to sequentially organize
a string of letters and numbers that were read
in a random fashion. Scores on this task

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

iven year and that had fallen off in fre-
quency in successive years. Details of the
event or famous person were queried. There
were a total of 25 questions, each of which
was worth up to four points (range 0-100).
Because only a limited number of TNET items
were available, the same test was adminis-
tered on all three sessions. There were no
group differences with respect to perfor-
mance on this test before initiation of treat-
ment (Table 1).

Even though patients were not given
the answers to TNET items it is possible that
earlier exposure to test items (i.e., a practice
effect) may have enhanced recall on repeat
administrations. None of the other tests used
in the study were sensitive to practice ef-
fects, though participation in the study might
have had a generic effect on performance. In
this instance, one might expect performance
to be slightly enhanced across sessions as the
participant became more familiar with the
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examiner and more relaxed in the testing
situation.

Statistical Analyses

Baseline group differences on the mood
ratings and cognitive tasks were compared
with unpaired # tests using SPSS. Treatment-
related differences were analyzed with SPSS
according to a 2 x 3 repeated measure analy-
sis of variance. Between-subject factors were
the two (ECT and rTMS) groups. The test ses-
sions (baseline, end of treatment, and follow-
up) were the within-subject factors. For all
statistical analyses significance was set at p <
0.05.

RESULTS

Mood Ratings

Both groups demonstrated reduced
pression over the course of treatment @e
1). ECT patients demonstrated a m& de-
cline in severity of depression roﬁ aseline
(HRSD mean = 39, SD = 7.25 the end of
treatment (HRSD mean = 137§, SD = 11.7). At
the time of the 2-we &W—up, ECT pa-
tients continued to s a significant reduc-

tion in depressio SD mean = 20.4, SD =
9.5). In contra% MS patients showed only
W

a modest ith respect to severity of
depressj om time of baseline (HRSD
mea 33, SD = 4.90) to the end of treat-

e RSD mean = 25.6, SD = 7.7). This
%ht reduction in depression severity was
also seen during the 2-week follow-up ses-

Ll
40

0

Mean

[ Baseline
I End of treatment

0

W Two week follow-up

1TMS ECT
Depression Severity

FIGURE 1. Severity of Depression: Mean score

on the Hamilton Rating Scale of Depression.

© 2003 Lippincott Williams & Wilkins

sion (HRSD Mean = 24.8, SD = 9.5). None of
the participants in the rTMS group demon-
strated 50% reduction in depression severity
on the HRSD. While the magnitude of the
response of rTMS patients was slight, it is
noteworthy that 80% of the group did show a
mild reduction in depression.

Repeated measure ANOVA reveled the
main effect of the treatment session (F =
41.03; p < 0.01). There were no significant
differences between groups (F = 0.43; p >
0.05). However, there was a significant inter-
action between %.S;.treatment session and

treatment grou respect to changes in
levels of dep@)ﬂ (F=214; p<0.0D).

Wo®1g Memory

O

& Letter Number Sequencing

Because of scheduling conflicts we
could not administer the LN task to one pa-
tient from the ECT group. Hence, compari-
sons are based on 13 ECT and 14 rTMS pa-
tients. ECT and rTMS patients performed
equally well on the LN task at baseline. ECT
patients obtained a mean LN score of 10.92
(SD = 2.49) and rTMS patients obtained a
mean LN score of 10.42 (SD = 3.00). There
was evidence of mild decline on the LN task
at the end of ECT (mean LN = 9.23, SD =
1.83) and improvement at the 2-week follow-
up (mean LN = 11.15, SD = 1.46). ECT pa-
tients did not demonstrate a significant
change in LN performance when baseline
performance was compared directly with the
2-week follow-up results (p > 0.05). The
rTMS patients demonstrated mild improve-
ment on the LN task over all sessions (end of
treatment mean LN = 10.71, SD = 3.83;
2-week follow-up mean LN = 11.14, SD =
3.08). Repeated measure ANOVA revealed a
main-effect-of-treatment session on LN (F =
3.09; p < 0.05) but there was not a main-
effect-of-treatment group (F = 0.12; p > 0.05).
There was no significant interaction between
treatment sessions and groups with respect
to LN (F = 2.11; p > 0.05).

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



New Learning

Acquisition

New learning was measured with a 15-
item word list (RVLT). Acquisition was de-
fined according to free recall of the 15 words
repeated over five trials (range 0-75). As seen
in Figure 2, patients demonstrated similar
performances during baseline testing at
which time ECT patients obtained a mean
RVLT acquisition score of 43.78 (SD = 11.07)
and rTMS patients obtained a mean acquisi-
tion score of 43.71 (SD = 12.09). ECT pa-
tients demonstrated reduced acquisition at
the end of treatment (RVLT mean = 29.14 SD
= 7.93) and improved acquisition at the
2-week follow-up session (RVLT mean =
46.92, SD = 10.80). The difference between
baseline acquisition and performance on the
acquisition task during the 2-week follow-up
session was not significant ( > 0.05). In con-
trast, rTMS patients demonstrated relatively
stable acquisition across test sessions (end of
treatment RVLT mean = 43.00, SD = 10.09;
2-week follow-up RVLT = mean 44.07, SD =
10.43).

Repeated measure ANOVA revealed a

main-effect-of-treatment session (F = 9.69;
P < 0.01) but there was no main—effec@

(.OO

Effects of rTMS and ECT

treatment group (1.36; p > 0.05) with respect
to acquisition. The treatment session by treat-
ment group interaction was significant (F =
7.67; p < 0.01).

Retention
Free recall of the RVLT 15-item word

list after a 20-minute delay interval comprised
the measure of retention. Groups did not dif-
fer with respect to baseline retention: ECT
patients retained an average of 8.07 (SD =
4.49) words and rTMS patients retained an
average of 9.76 (SD = 3.08) words. ECT pa-
tients displayed reduced retention at th%d
of treatment (mean retention = 2.1
1.99) and subsequent improvem@ at the
2-week follow-up (mean ret n = 8.92,
SD = 4.14). There was no ficant differ-
ence for ECT patients_wherbaseline perfor-
mance was compa irectly with the
2-week follow-up 1Its (» > 0.05). rTMS pa-
tients demons stable retention across
test session of treatment mean reten-
tion = SD = 2.80; 2-week follow-up
tehtion = 8.31, SD = 4.07).
peated measure analyses revealed a
9@;1ficant effect-of-treatment session (F =

.76; p < 0.01) and a significant effect-of-
treatment group (F = 5.31; p < 0.05) on re-

mean,

QQ}New Learning

50

P~

40

Mean

30

20
rTMS

(] Baseline
B End of treatment

B Two week follow-up

ECT

FIGURE 2. New Learning: Mean number of words recalled on the Rey Auditory Verbal Learning Test

over five trials
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tention. There was evidence of a significant
interaction between treatment group and ses-
sion (F = 7.41; p < 0.01).

Retrograde Memory

Recall of item information from the
TNET comprised the measure of retrograde
memory. Unlike the other tests of memory
used in this study, the TNET is sensitive to
practice effects; hence, improvement on re-
peat administrations may be caused by the
direct effect of previous exposure to items.
Because of scheduling conflicts, data from 10
ECT and 11 rTMS patients were available for
analysis. As can be seen in Figure 3, groups
did not differ with respect to baseline TNET
performance (ECT mean TNET = 64.30, SD =
19.40; rTMS mean TNET = 55.63, SD = 18.12)
but differences emerged over the course of
treatment sessions. ECT patients displayed re-

(mean TNET = 39.10, SD = 13.21) and

sequent improvement at 2-week fo p
(mean TNET = 59.20, SD = 20.63{n con-
trast, rTMS patients demonstrated®mild im-
provement across test sessi nd of treat-
ment mean TNET = 5% SD = 18.33;

2-week follow-up me@ T = 61.54, SD =
19.12).

Repeated 1@%&: analyses revealed a
main—effect-o{@tment session (F = 11.94;

o‘Q

duced TNET recall at the end of treatme&

p < 0.01) whereas there was not a significant
main-effect-of-group (F = 0.30; p > 0.05).
There was evidence of a significant interac-
tion between treatment group and treatment
session (F = 12.29; p < 0.01).

DISCUSSION

Findings from this investigation suggest
that a standard clinical protocol of ECT ex-
erted a more robust effect on depressive
symptoms than did a research application of
rTMS. ECT resul
depressive sy

significant reduction in
and this effect was sus-
tained 2 weekglafter the end of treatment. By
contrast @tients who underwent treatment
wit@ did not demonstrate the same de-
e of therapeutic response. While the ma-
&y (B80%) of rTMS patients experienced
ome reduction of depressive symptoms, the
magnitude of the therapeutic response was
quite small, and none of the rTMS patients
demonstrated 50% reduction in severity of
depression. These findings are consistent
with recent studies indicating that rTMS is
associated with either modest or no antide-
pressant effects.'®'' However, they differ
from other studies emphasizing rTMS as a

therapeutic alternative to ECT for treatment
of MDD.*'"*

Remote Memory

70

N4

60

50

Mean

40

rTMS

© 2003 Lippincott Williams & Wilkins

[ 1 Baseline
B End of treatment

Bl Two week follow-up

ECT

FIGURE 3. Remote Memory: Mean number of items recalled from the Transient News Events Test.
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It may be that differences between
treatment protocols in the current investiga-
tion exerted inadvertent effects on the out-
come of the study. In this investigation ECT
was conducted in a clinical setting where
therapeutic response was monitored by a
psychiatrist. Treatment continued until some
relief from depression was observed. In con-
trast, rTMS was conducted according to a
previously established research protocol so
that treatment was terminated after 10 days
regardless of therapeutic response. It is likely
that rTMS would have been more effective in
alleviating the depressed mood of partici-
pants if treatment was carried out according
to clinical outcome rather than according to
protocol requirements. Of note, patients in
previous studies emphasizing the beneficial
effects of rTMS*® received more treatment
sessions than did those who participated in
the current investigation.

A comparison of the cognitive side ef-
fects of ECT versus rTMS revealed that a clini-
cal application of ECT was associated with
transient negative side effects that were not
seen in the aftermath of 10 sessions of rTMS.

At the end of treatment patients in the ECT.
group demonstrated deficits on tests of Worlggc

ing memory, acquisition, retention, and
rograde memory. However, it is impqg, to

note that substantial cognitive recQv oc-
curred 2 weeks after treatment ECT and
that a direct comparison of,bds¢line perfor-

mance and end-of-treat rformance did
not yield statistical di nces with regard to
performance on tasks of working memory
and new learning. At the 2-week follow-up
test session, ECT-induced memory problems
had, for the most part, completely subsided
even though the mood-enhancing benefit of
ECT was still present. This pattern of tran-
sient cognitive deficit followed by recovery
of cognitive abilities has been described in
other ECT studies.

One aspect of memory remained defec-
tive in the wake of ECT. Two weeks after
completion of the treatment course, ECT pa-
tients demonstrated a modest, but persistent,
retrograde amnesia manifested by diminished

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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recall of information from the TNET. This
finding is particularly striking and stands out
in marked distinction to the rTMS patients
who demonstrated improved performance
over the three test sessions on this test. Of
note, a number of other investigators have
shown that ECT may result in loss of infor-
mation from retrograde memory.G'9 It may
well be that the ECT-induced seizure disrupts
consolidation of recently acquired informa-
tion before its secure representation in neo-
cortical areas. Because the information is
never firmly established in long-term me¢m-
ory, recovery is not seen at a later p “S’n
time. Similar problems with con
have been described in patients_ wi
ral lobe epilepsy.>>*° Further, es focused
on the time parameters d hich memo-

ries are refractory to &? uced retrograde

tion
tempo-

amnesia would be hile.

In the after of treatment rTMS pa-
tients demons d mild improvement on
tests of w g memory and retrograde

memory relative stability on tests of ver-
bal lf?@ing and retention. Hence, it can be
cofchided that rTMS does not adversely af-
attention and memory, findings that are

onsistent with those of several safety stud-
ies.?*! The tasks chosen for the memory
testing in this study are not considered sen-
sitive to practice or learning effects. None-
theless it may be the case that this mild im-
provement was because the participant be-
came more familiar with the examiner and
more relaxed in the testing situation.

Limitations of the Study

There are a number of drawbacks to
this investigation that pose limitations on the
findings. This study was conducted in a hos-
pital setting with patients who were referred
for either ECT or rTMS on the basis of clinical
information available to their treating psy-
chiatrist. The clinical nature of the study pro-
hibited random assignment to either form of
treatment. It may be that inherent differences
between groups confounded some of the
outcome measures. For instance, ECT pa-
tients were more severely depressed than
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were rTMS patients at baseline. One might
expect that an increased level of depression
would exert a negative effect on cognitive
performance. While this did not prove to be
the case in this study, it is possible that other
extraneous factors associated with the treat-
ment group did affect outcome measures. For
instance, it is likely that some ECT patients
expect to suffer cognitive problems in the
wake of treatment.>” Consequently, it may be
that the cognitive deficits observed at the end
of ECT were in part influenced by patients’
expectations. In addition, even though all
ECT patients were alert and all were able to
sustain focused vigilance at the time of test-
ing, it is entirely possible that they encoun-
tered difficulties on more challenging cogni-
tive tasks because of the residual effects of
anesthesia and postictal confusion.

There were other clinical constraints

that ultimately limit the extent to which
ings can be generalized. Efficacy d@ere
obtained at the end of treatmesft both
groups rather than in accordan ith a fixed
time schedule. Future stu should com-
pare these procedure ac@ding to a fixed
time schedule as well@}n relation to the end
of treatment vari “ Furthermore, differ-
ences in me@on regimens may have
played a role regard to the differences in
antidepr efficacy of ECT and rTMS. Pa-
tients in“#e ECT group received ECT as an
A to their stable medication regimen
ereas patients in the rTMS group under-
went a medication taper and wash-out and
received rTMS without the adjunct of any
other medications. However, it is unlikely
that concurrent antidepressant medications
would have been significantly more effective,
as other recent trials of rTMS with concur-
rent medications have shown similarly dis-
crete antidepressant efficacy.®®
Perhaps the most obvious limitation of
this study concerns the fact that ECT was
carried out according to a standard clinical
application whereas treatment with rTMS
took place in the context of a research pro-

tocol. This difference might have influenced

© 2003 Lippincott Williams & Wilkins

that may have affected study findings Q}

results in favor of ECT. This problem was
unavoidable given the clinical setting in
which the study took place. It should also be
noted that previous studies demonstrating
equal efficacy for ECT and rTMS used clinical
outcome to determine the number of ECT
treatments and a fixed schedule to determine
the number of rTMS treatments. Alternately,
in those investigations a lengthier course of
rTMS was used.?"** If rTMS had been carried
out over a longer time period with more
treatment sessions the outcome of the study
may have been quige different.
Nfindings from the study
ifiically monitored course of
ective for treating depression
ek trial of rTMS, but that under
ditions, ECT was associated with
szent negative effects on some compo-
ts of memory and persistent effects on
one task of retrograde amnesia. Despite limi-
tations it should be noted that this study is
among the few that have examined the rela-
tive benefits and risks of ECT and rTMS using
tasks of emotional well being and cognitive
performance.

In conclu
indicate that
ECT is m
than a
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