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A
Predictors of Retrograde Amnesia Following ECT

Chistina Sobin, Ph.D., Harold A. Sackeim, Ph.D., Joan Prudic, M.D.,
D.P. Devanand, M.D., Bobba J. Moody, MLS.W., and Martin C, McElbiney, M.A.

Objectine: Substantial progress bas been mads in tdentifying how the ireatment parameters
used in ECT impact on cognitive side effects. However, there is limited information regarding
individual differences in vlnerability to these side effects. The authors examined patients®
Pbretreatent global cognitive status and postictal orientation recovery itime as potemtiol pre-
dictors of the maguitude of retrograde amsnesia for autobiographical memories after ECT.
Method: Seventy-one inpatients with major depressive disorder were raudomly assigred to
four ECT conditions that varied in electrode Placement (right unilateral versus bilateral) and
stimuelies dasage (low versus bigh itensity). Orientation Tecovery time was assessed at virtsally
every session during the course of ECT. Global cognitive status was assessed with the modified
Mizi-Mental State examination before trequment, diering the week after termination of treat-
tnent, and 2 months after treatment ended. Retrograde amnesia was assessed at these same
time poisits with the Autobiographical Memory Interviow. Results: Pre-ECT global cognitive

statis and the duration of postictal disoriemsation were serong predictors of the magnitude of
refragrade amnesia in the week after the conrse of ECT dnd ot 2-month follow-ep. In general,
these relationships were matntained regardless of techrical parameters in the administration
of the ECT. Conclugions: Patients who manifest global cognitive impairment before treatment
and patients who experience profonged disorientation in the acute pastictal period may be the
wmost viinerable to persistent retrograde ammnesia far autobiographical information.

{Am J Psychiatry 1995; 152:995-1001)
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A dministration of ECT results in characteristic cog-  ment deficits in this domain more than a few weeks af-
nitive side effects. Immediately after termination  ter ECT (9), Retrograde amnesia may be more persist-

of the seizure, patients are disoriented {1-3). Duringthe  ent, and {oss of memory for personally relevant, anto-
acute postictal period, parients may also manifest atren- biographical information may be a particularly robust
tional disturbance and transient nearological or sen- iatrogenic effect (10, 11, 13, 14). Indeed, it is thought
sorimotor abnormalities (4, 5). A few days after com-  that ECT cag result in permanent gaps in memory for
pletion of the treatment course, depressed patients  events that occurred in the months surrounding the
typically show improved performance, relative to their  course of treatment (15).
pre-ECT baseline performance, on tests of atrention, The magnitude of the acute and short-term cognitive
immediate learning, and intelligence; the improvement  side effects of ECT is highly sensitive to treatmens pa-
often covarigs with the extent of symprom reduction  rameters, In general, these side effects are more severe
(6-9). In comtrast, at this timc point, patiems typically  or persistent with the use of bilatcral as opposed to
manifest deficis in the retention of newly learned in- righ unilateral electrode placement, with the use of
formarion {anterograde amnesia) and in the recall of bigh-intensity as compared to low-intensity electrical
information learned prior to the treatment course (pet- dosage, and with shorter intervals between treatments
rograde amnesia) (7, 10-12). The anterograde distur- {2, 11, 12, 16-18). For example, the time to recover
bance resolves rapidly, and it has been difficuit to docu- oricntation after termination of the seizure may vary
b:a few mi?utes to several hoursbc;zpending on the

ived e ; — ” 17,1995 wq Combination o .':h?se treatment variables (1, 2, 12, 16).
janrfezc::vgg%%é?n iwmpngl;f o R‘gg:gnical pﬂﬁﬁmﬁw Nonetheless, within any given form of ECT, there are
York State Psychiatric Institute, and the Department of Psychiatry,  considerable individnal differences in the magnitude of
Callege of Physicians 2nd Surgrans, Columbis University, New Yock.,  acute and short-term cognitive changes, and little is
Address repriat roquests ta Dr. Sobin, Department of Biological Poy-  Jenown about the factors that distinguish patients in

chiarcy, New York State Psychiatric Institute, Unit 72, 722 West - R .
16Bth %, New York. NY 10052 their vulnerability to these adverse effects. There is

Supported inpart by NIMH prants MH-35636 and MH.47739and  S0me evidence that older patients are more at risk (19~
by & grant from the Dana Foundation. : 21). There is also initial evidence that acute delirium
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during ECT is particularly likely in patients with lesions
it the basal ganglia (22).

The major aim of this study was to test cwo possible
predicrors of short- and long-term retrograde amnesia.
We hypothesized that impaired cognitive stas prior to
ECT is linked vo greater vulnerability to persistent am-
nestic side effects. Surprisingly, despite considerable
speculation, the issue of whether preexisting cognitive
impaicment constitutes a risk factor has not been ad-
dressed empirically (23). We also hypothesized that the
duration of disorientation during the acute postictal pe-
riod predicts the magnitude of retrograde amnesia for
antobiographical memories. This hypothesis was based
on the view that acute disorientation for person, place,
and time may itself be a gross and rapidly shrinking
form of retrograde amnesia (3, 24). The discovery of
predictors of persistent reregrade amnesia could be of
clinical value In identifying the patients who are most
vulnerable to adverse cognitive side effects and require
particuarly careful adjustment of treaiment parame-
ters. From a theoretical perspective, identifying behav-
ioral predictars of persistent retrograde amnesia mighr
also provide useful leads regarding the mechanisms that
underliec memory impairment following ECT.

METHOD

The patients included m this study were referred consecutively by
community physicians ta a sescarch protocol examiming the affective
and cegnitive consequences of ECT (22). The study group consisred
of 71 patirntm, 30 (42%) male and 41 [5896) female, who mer the
Research Diognostic Criteria (25) far major depressive disorder, en-
dogmons subtype, and who hod pretseatment seores of 18 or higher
an the 24-item Hamilton Depression Rating Scale, Patients with a
history of schizophrenia, schizoaffective disordsr, other fimetional
psychasis, rapid-cycling hipolar disordet, organic mental syndrome,
neurnlogical disorder of insult, aleshol or drug 2buse withits the past
year, ECT within the past &€ months, or severe medical illness wee
exchided. Informed consent was obtained from ail study patients af-
tex the procedures had been fully explained. Other than lorazepam
(up 0 3 mg/day p.r.a.), patients were frer of pspehorropic medica-
tions ar kst § days prior to neuropsychological assessment or ECT;
e mean pre-ECT washout pesiod was 16.6 days (SD=7.9; 30-day
upper limit).

ECT

ECT was administered three times per week with a customized
brief-pulie, constmt-current device (MECTA SR-1). Paticats wore
randomly msigned o four treatment groups (12); either the stand-
ard bifrntotemporal (bilaveral) or the &'Elia (right uniateral) elec-
trode placement was used, and elecrrical dosage was either low or
high. Serznre threshold was quantified at the fivst treatment with the
use of the empirical titration procedure (26). In the low dosage
groups, elecrrical mtensity was lept just above each parient’s seizira
threshold throughout the treatment course. Patients randomly ag-
signed o the bigh dosage gronps received electrical intensities that
were 2.5 times their initial seizure threshold (in units of charge). For
all patients, seizure threshold was redetermined at the lase treatment.
Anesthetic medicstions included atropine (0.40 mg i.v.), methohed-
wl sodium {0.75 mg/kg), and succinylcholine (0.50 mg/kg), and pa-
tients were given axygen {100% O,, positive pressure) until the re-
sumption of spontaneous respiration. Physiological monitaring
included pulse oximerry, ECG, and two channels of EEG. The duga-
tions of motor and EEG seizure manifestarions were assesced, and
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congervative criteria were used to guarantee adequate scizure dura-
tzon at each treatment {12).

The number of treauments sdministered was determined by a clini.
cal evaluation team blind to rreatment assignment. A minimum of 10
treatments was tequired before a patient was classified as a nonre
sponder. This criterion was reduced o ¢ight rrearments in cases of
clinical wrgency. No minimom or maximum number of treatmemts
was fmposcd an patients who showed dinical benefit, Nonsesponders
ta the double-blind, randomized treatment conditions were offered a
gezond, ppen course of BCT. This course used high-dose (2.5 times
threshold) bilateral treatment, Ocher than fomeepam, patisnts were
frre of psychotropic medicstions until 1 wesk afrer the termination
of all ECT. Following this, paticnts reeeived wneontrolled continu-
ation pharmacotherapy.

Nareropsychological Assessment

The technicians who administered the neuropsychological proce-
dureg were blind o treatment assigament. Global cognirive stats
was assessed with the modified Mini-Mental State examination (27,
28) before reanment, during the week following the end of the can-
domized phase, and 8 weeks after the completion of all ECT. This
test, with a maximum score of 57 {nommal range=5$2-57), contains
the original Mini-Mental State items (29) as well s additional items
assesging confrontavion neming and digic span. The reliability and
validity of the modified Mini-Menral State examination, as well as its
strong relation to the griginal version, have been esmblishad (28, 30).
Chengr in modificd Mini-Mental State scores Wi quentified a5 3 per-
centage relative to baseline ([1-posttresement score/presrearment
seore]x100). Aleemnative versions of the modified Mini-Mental State
examinarion were used ar each wsting occasion, with different ver-
sions for five items (word regisiration, atmention, ealadation, addi-
tian, and digit span). Valid modified Mini-Mental Stare dasy were
availatde for 67 of the 71 paticnts at the baseline and shorr-rerm Hme
poinrs and for 44 of 45 patiencs sz 2-monch follew-up, At baseline,
the average protreacment modified Mini-Mental State score was
48,85 (§D=6.61, range=27~57), indicating mild to moderare cogni-
five m ent.

During the randomized phase, postictal orientation recovery was
assessed at virtoally every ECT scssion (2, 31). Following the resump-
tion of sponraneons respimtion, a ician requested that the par
tignt open his or ber eyes. When this was doar, continnous assessment
of orientation recovery ensued. The patient was asked 1o state his or
her name, where be or she was {(New York Stare Psychiatric Institte
or Columbia-Presbyterian Medical Center), age, dnte of birth, and che
day of the week. These requests continmed untl correet responses
wese given ar for up to 90 minutes. The ariterion for otientation -
cavery Was cOrrect responses to four of the five quastions., Any patirne
who failed t0 meer this criterion within 30 minutes wasg given a scote
of 100 minutes. This cailing valie was given to four patients on a tatal
of 11 pccasions. Posticral otientation wagnot assessed if psychotropic
medication was administered during the postietal period to contzo]
smergeac delicium or for any other reason (2.1% of 675 sessiops).
The orientation measure used hers was the mean time to recovery
acress treatmant scesions. droppiog the first and last sessions, in
which all patients received low-dose weammen. All staristical analyses
were performed oa log-rensionmed sores,

Retroprade amnesia for personal information was assessed with
the Autobiographical Memory Inkxvicw (12), an expanded adapra-
tion of the Personal Memory Questionmaire developed by Weiner et
al. {11). Ir is a structured interview involving 281 inguiries abour re-
cent and remote personal memories. It focuses on illnesses, employ-
ment history, places of nwidence, travel and eatertainment activities,
emotionally significant cvents, and cveryday evenrs in the Fves of pa-
tients, their families, and their fricads, Of these inquiries, 185 itoms
require 2 descriptive response {providing a name, Jocation, or descrip-
tion of an event), Respenses to these frems were nsed to derive xeto-
grade amnetin tcores. At retest, patients were administered only those
irtems for which they had given n ite angveer ar the pretreatment
asseesment. At baselineg, patierus averaged 115.6 {SD=25.8) responses
o the 185 inquities. For short-term testing, amnesia was quantified
2 the ratio of the number of irems in which the -weel: posr-ECT
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response was consistent with baseline respemse relative to the rozal
number of factual responses produced ar baseling {f1-postreatment
consistency score/premrearment totz] items]x100). For long-term tast-
ing, padents were credited with consiczenry if the response at 2-
month follow-up matched cither the baseline or the 1-week post-ECT
(slort~term) xesponse. Statistical analyses were conducesd afeer arc
sine transformation of these amnesia ratio scores. Seventy-one pa-
tients completed the Autobiographical Memary Interview before
treatment and durng the week following the randomized phase; 45
paticnts completed the Aurobiographical Memory Imtervacw at all
three fime points. Seventeen of these patients had reeived a sccond,
crossover eourse of ECT following the randomized phase-

Statistical Analyses

The comparahbility of treatment groups in baseline characteristics
and rreanment parameters was tested with analyses of varance
(ANOVA) (clectrade placement by doaage condition) on continnous
meatures and lagliucar analyses on dichatomous variables, We nexe
examined the effects of the teatment conditions on the copnivive
measures. An analysis of covariance (ANCQVAY was performed on
the orientation recovery times, with electrade placement and dosage
condizion as berween-subject factors and age a5 1 covariate. Similar
ANCOVAs were conducted an the short-teom {1 week post-ECT)
change in modified Mini-Mznal State snd eongrads smnesia meas-
ures. Post hoc comparisons of group differences contributing to sig-
nificant, interaction effects were based on r rests conducred on least
squares adjusted means. For the subgroup studied ar 2-monrh follow-
Wtbd measures ANOVAs were conducted on the change in

ificd Mini-Mental $tate and retrograde amnesia scores v exam-
in¢ ¢hanges over ime and the effects of testment conditions. The
depenident méasures were the itive sopres at the short-term and
long-term dme points; the berween-subject factoms were electrode
placement during the randomized phase and having received ane
course of BT {randomized phase) or two courses {randomized and
crossover phases).

The associations between bascline medified Mini-Menti State
scores, orcntation recovery, and shor-term setvograde amnesia
scores were tested with Pearson product-moment correlations, At the
short-term rime poior, 2 simultancous regression analysiz was ako
conducted ro predier the retraprade amnesia scores on the basis of
baseline modifisd Mini-Mental State scorcs, orgntation récvery
time, g, dosape condition {low versus high), absahute clectrical dos-
age (log-transformed charge), average EBG setzure duration (log-
trangformexd), and opumber of ECTs. Since alestrode placement cx-
erted marked effects on the chort-rerm rerroprade amnesia scores, this
repression analyses was alto conducted separately far patients treated
with right unilateral and hilateral ECT., Similar correlational and re-
pression analyses were pecformed to determine whether bascline
modificd Mini-Mental State scores or posticeal orientation recovery
predicoed che magnitnde of retrograde smnesia at the 2-month fol-
low-up. All tests of significance were two-tailed

RESULTS

Table 1 presents demographic and clinical charactez-
istics and treatment variables for the group of 71 de-
pressed inpatients. The ANQVAs and log-linear analy-
ses indicared rhae there were no significant differences
among the treatment groups.

Effects of Treaiment Condition on Cognitive Meassres

The ANCOVA on arientation recovery time yiclded
a main effect of electrade placement (F=R0.69, df=1,
56, p<0.001), 2 main effect of stimufus intensity (F=
5.37, df=1, 66, p=0.02), and a significant interaction
between the two (F=3.32, df=1, 66, p=0.02). As shown
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TABLE 1, Desographic and Clinical Charashericties of 71 Inpatients
With Major Depressive Bisorder Who Received ECT

Variable Valte
Mean D
Dremggraphic
Age (years} 53.56 1407
Education (years) 13.35 3.18
Sociocepnomic status 2.39 112
Verbal IQ 103.63 1622
N %
Clinieal
Psychoric deprestion 32 45,07
Bipolar depression 24 33.80
Histary of previaus ECT 28 39.44
Mean S0
Duration of current episode {weeks)* 44,03 3337
Mumber of previons affective episodes® 359 332
Number of previons psychiatric hospitalizations® 224 291
Agge at onsct of affective illness {pears) 3683 17214
Pretreatment Hamilton depression scale score 32.96 B.14
ECT (randoroized phase)
Number of treatments 9.51 2.41
Elecrrical charge per session (mC)© 206.65 154.11
Methohexital dose session (mp)° 5647 15.16
Suctinykholine dose per session {mg)® 4049 1444
Mator scizure duration per session (seconds)” 45.93 1262
EBEG seizure durarion per session {seconds)® 58.50 16.2%

Maximum of 104 weeks counted.
Enaximum of 10 epitodes or hespitalizations counted.
fAvermge for eessions in which postictal grientation testing was con-

in table 2, the two bilateral ECT groups had equivalent
recovery times, while all other comparisons among
the weatment groups showed significant differences (all
p values £0.002). The ANCOVA on madified Mini-
Mental State scores yielded only a main effect of elec-
trode placemenr (F=10.42, df=1, 62, p=0.002). Patients
treated with right unilateral ECT had unchanged modi-
fied Mini-Mental State scores following ECT (paired
t=0.12, df=28, n.s.), while patients treared with bilat-
¢ral ECT bad reduced scores (paired t=4.89, df=37, p<
0.001). Stmilasly, the ANCOVA on the short-term ret-
rograde amnesia scores yielded a main effect only for
elecrrode placement (F=21.43, df=1, 66, p<0.001). Ret-
rograde amnesia was greater with bilateral than right
unilateral ECT {table 2).

The repeated measures ANOVA conducted on the
short-term and follow-up modified Mini-Mental State
scores yielded a main effect of electrode placement dur-
ing the randomized phase (F=6.52, df=1, 40, p=9.01). a
main effect of time point (F=17.78, df=1, 40, p<0.001),
and an almost significant interaction between these fac
tors (F=3.65, df=1, 40, p=0.06). At Z-month follow-up,
there was no impact on modified Mini-Mental State
scotes of having received a crossover course of high-
dose bilateral ECT. The study group showed significant
improvement in modified Mini-Mental State scores at
2-month follow-up rlative to both the week following

927
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i1 RETROGRADE AMNESIA FOLLOWING ECT
' ’i TABLE 2. Performance: of Four Grous of Inpotients With Major Depressive Disoter on Orfentation and Short-Term Cognitive Tests After
i ‘ Receiving ECT
l ‘ Low-Dose High=Dosz
o Righr Right Low-Dose High-Dose
- Uniateral ECT Unilateral BCT  Bilateral BCT Bilaseral ECT
Variahlr Mean SD Mean 5P Mean 5D Mean sD
Orientation recavery (minutes) 1Ll 7.9 132 105 400 227 372 135
Percent change in Mini-Mental State scors ~1.9 6.7 1.6 10.8 &8 13.0 9.7 128 -
Retrograde anmizia (% of items inconsistent with bascline) 298 10.8 26.8 128 47.0 11.7 38.5 15.7

FIGURE 1. Relalion Between Prefreatment Modified Mini-Mental
State Svores and Retrograde Amnesia for Aubohisgraphical Memories
During the Wesk After a Course of ECT (N=57)

RETROGRADE AMNESIA (%)

0 T T T T
25 0 38 40 A5

T ¥
50 ST

PRETREATATENT MODIFIED
MIN-MENTAL STATE SCORE

ECT (paired £=5.51, df=43, p<0.001) and the pre-ECT
baseline (paired t=3.91, df=50, p<0.001). Ar 2-month
follow-up, the improvement in scores among patients
originally treated with hikateral ECT (mean=—4.58%,
8D=7.39%) was comparable to that of patients treated
with right enilateral ECT {mean=—3.67%, $D=6.85%)
{t=0.42, df=42, n.s.). In contrast, during the week fol-
lowing ECT, bilateral ECT had produced a clear-cut
deficit in scores {(mean=10.07%, 5D=10.81%) relative
to right unilateral ECT (mean=1.24%, SD=5.83%)
(t=3.22, df=42, p<0.005).

In the repeated measures ANOVA conducted on the
short-term and follow-up retrograde amnesia scores,
there were main effects of electrode placement (F=7.58,
df=1, 41, p<0.01) and time point (F=7.39, df=1, 41, p<
0.01), as well as a significant interaction between
crossover status and time point {F=4.70, df=1, 41, p<
0.05). Patients originally randomly assigned to bilateral
ECT had greater retrograde amnesia across the time
pointa. Patients who received one course of ECT showed

298

marked improvement in follow-up amnesia scores com-
pared to short-term amnesia scores (paired t=4.03, df=
27, p<0.001), while patients who received crossover
treatment were unchanged (paired £20.14, df=16, n.s.).
These analyses indicated that the mapnitude of rerro-
grade amnesia at 2-month follow-up was influenced by
whether or not patients had received crossover treat-
ment with high-dose bifateral ECT. Therefore, sub-
sequent analyses of 2-month follow-up data included
only the 28 patients who received one course of ECT.

Prediction of Retrograde Amncsia

Short zersr. Across the siudy group, patients with
lower baseline medified Mini-Mental State scores had
greater retrograde amnesia 1 week after the course of
ECT (r=—0.41, df=65, p<0.001) (figure 1). More pro-
longed acure disorientation was also associated with
greater retrograde amnesia {r=0.57, df=69, p<0.001)
{figure 2). A multiple regression analysis was conducted
to predict the short-term retrograde ammesia scores on
the basis of pre-ECT modified Mini-Mencal State scores
and postictal orientation recovery time, controlling for
age, dosage condition, absolute electrical dosage, sei-
zure duration, and the total number of treatments ad-
ministered. Both baseline modificd Mini-Mental Seate
scores {t=—2.86, df=59, p<0.01) and orientation time
(t=5.51, df=59, p<0.001} were significant predictors.

These results could have been an arrifact of the
marked differences among the treatment gronps in oti-
eneation recovery time and retrograde amnesia (table
2). Therefore, the regression analysis was repeated,
separately for patients treated with right unilateral
ECT and those treated with bilateral ECT. For right
unilateral ECT, the magnitude of short-term retro-
grade amnesia was related to orientation recovery
{t=3.28, df=21, p<0.005), but not to baseline modifed
Mini-Mental State scores (t=—0.31, df=21, n.s.). For bi-
lateral ECT, both baseline modified Mini-Mental State
scores (t=—1.79, df=30, p=0.08) and orientation recov-
ery time (1=2.79, df=30, p<0.01) showed predictive re-
larionships.

Long term. Among the 28 patients who received only
one course of ECT, poorer global cognitive status at
baseline was associared with greater retrograde amne-
sia 2 months after ECT (1=—0.46, df=26, p=0.01}.
Longer duration of acute disorientation was also asso-
ciated with greater persistent retrograde amnesia (=

A ] Psychiatry 152:7, July 1995
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0.47, df=26, p=0.01). For the 19 patients who received
bilateral ECT during the randomized course, these cor-
relations were r=—0.45, df=17, p=0.05, and r=0.50,
df=17, p«0.03, respectively. Across the 28 patients, a
multiple regression analysis indicated that when con-
sidered together, both the baseline modified Mini-Men-
tal State scores (t=—1.80, df=25, p=0.08) and orienta-
tion recovery time {t=1.85, df=25, p=0.08) tended to
predict long-term retrograde ammnesia.

Specificity of the Predictive Relationships

The findings indicated that baseline global cognitive
status and postictal orientation recovery each predicted
the magnimde of retrograde amnesia for autobiographi-
cal information at both theshort-term and lemg-term time
points. Given these results, it was important to determine
whether these predictive relationships were specific to the
measure of rettograde amnesia or pertained more genex-
ally to global changes in cognitive status.

Across the study group, there was no association be-
tween baseline modified Mini-Mestal $tate scores and
the change in these scores during the week following
ECT {r=—0.21, df=65, n.s.). This correlation was not
significant within the subgroups treated with right uni-
lateral and bifateral ECT. In contrast, patients who had
longer periods of postictal disorientation had greater
decrements in modified Mini-Mental State scores {x=
0.55, df=65, p<0.001). This association was significant
among patients treated with either right unilateral ECT
or bilateral ECT. Greater retrograde amuesia during
the week following ECT was also associated with a
greater drop in modified Mini-Mental State scores (1=
0.43, df=65, p<0.001). This asseciation was also sig-
nificant for each electrode placement.

In contrast to the findings for the week following
ECT, there was an association between baseline modi-
fied Mini-Mental State scores and the change in these
scores at 2-month follow-up (r=0.71, df=26, p<0.001).
Patients with greater giobal cognitive impairment at
baseline showed the greatest improvement in modified
Mini-Menzal State scores at long-term follow-up. Simi-
larly, patients who had more prolonged postictal disori-
entation showed greater improvement in the global
cognitive measure at 2-month follow-up (r=—0.47,
df=26, p=0.01). At this time point, there was no rela-
rion between retrograde amnesia scores and change in
global cognitive status (r=—0.25, df=26, n.s.). This pat-
tern of correlations was maintained in the subgroup
treated with bilateral ECT. Consequently, global cogni-
tive impairment at baseline and prolonged postictal
disorientation were cach predicrive of greater retro-
grade amnesia, but improved global cognitive status, 2
months after ECT.

DISCUSSION

Consistent with a large body of research (9), ECT
technical parameters substandally influenced cognitive
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FIGURE 2, Relation Between the Dutation of Acute Pestictal Tisori-
entation and Relrograde Amnesia for Aufobiographical Memoriss
During the Week After a Course of ECT (N=71)
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side cffects. Postictal orientation recovery was sensitive
to both electrode placement and dosage condition,
while global cognirive status and retrograde amnesia
during the week after ECT were influenced by electrode
placement. Long-term retrograde amnesia was signifi-
cantly influenced by whether or not patients had re-
ceived a second, crossover course of ECT. Nonetheless,
within each of the ECT meatiment conditions, there was
also considerable variability among patients in the mag-
nitude of cognitive side effects. This sudy suggests that
both global cognitive function before treatment and
oriemation recovery time during the acute postictal pe-
riod predict the extent of short-term and persistent rct-
rograde amaesia for autobiographical memaories.

The significance of these findings is contingent on the
validity of the measure of rerrograde amnesia. The
Autobiographical Memory Interview was unusually de-
railed, producing a large item pool of personal memo-
des. However, a core difficulty in assessing memory for
personally relevant events is the inability to verify the
accuracy of recall. When patients were retested, incon-
sistenicies with their baseline reports were taken to be
instances of amnesia, although the “correct™ memories
could not be identified unequivocally. Nonetheless,
confidence jn these findings is strengthened by the fact
that there were consistent effects of elecrode placement
on short-term amnesia scores and of cressover treat-
ment on long-term amnesia measures. Using a short-
ened version of this interview, Weiner et al. (11) ob-
served persistent amnestic effects 6 months after
hilateral ECT.

Some specificity was demonstrated in the associa-
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tions of baseline global cognitive status and duration of
postictal disorientation with cognitive side effects. Bach
variable was associated with the magnitude of retro-
grade amnesia both 1 week and 2 months after ECT.
These relationships could have simply indicated that
both varables were sensitive to a nonspecific, general
cognitive decline. Indeed, we found that a longer dura-
don of postictal disorientation was also associated with
a greater decrement in modified Mini-Mental State
scores, assessed during the week following ECY. How-
ever, at the 2-month follow-up, modified Mini-Menral
State scores were substantially improved. Despite evi-
dencing greater persistent retrograde amnesia, padents
with lower baseline global cognitive function or longer
postictal disorientation also showed greater improve-
ment in their folfow-up modified Mini-Meatal State
scores. This dissociation was due partly to a ceiling ef-
fect. By definition, patiems with little or no baseline
global cognitive impairment ¢ould manifest little or no
improvement at follow-up, while patients with marlked
baseline impairment had the possibility of substantial
improvement. Nonetheless, this dissociation demon-
strated that the predictions of persistent deficit applied
specificatly to retrograde amnesia and not to change in
global cognitive status. In contrast, it is unknown
whether similar results would have been obtained had
we examined other types of rerograde or anterograde
amnesia. As noted, anterograde deficits typically re-
solve within a few weeks after ECT {9}, so prediction of
persistent effects would seem unlikely. Future research
might focus on prediction of retrograde amnesia for
public information. The extent of covartation in retro-
grade amnesia for autobiographical and public events
after ECT has never bean established (9).

The findings have theoretical as well as clinical impli-
cations. Some authors have suggested that the distur-
bance of consciousness, reflected in disorienwation, is
indivisible and is neither dependent on nor a sefleciion
of other cognitive processes (32). Alternatively, some
have contended that disorientation is at least partly a
form of retrograde ampesia (3, 33, 34). This view is
supported by the finding thar, like many classic amnesia
syndromes (10, 33), postictal disorientarion following
ECT “shrinks,™ with recovery of information from the
remote past (e.g., name) occurring sooner than recovery
of informarion learned more recently (e.g., place or
time} (1-3, 27). Our findings provide additional sup-
port for the view that the durations .of disorientarion
and retrograde amnesia arc overlapping phenomena.
We suggest that retrograde amnesia is most severe im-
mediately after seizure inducrion, with substantial ro-
covery as the time since mreatment increases, and that
the duration of disorientarion marks ejther the rate or
extent of the recovery of personal memories, The degree
to which disorientation and retrograde amnesia reflect
overlapping phenomena might be examined in neurobi-
ological studies. It is thought that the retrograde amne-
sia associated with ECT reflects disruption of storage
and/or retrigval processes dependent on the integrity of
the hippocampus, parahippocampal gyrus, and related
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diencephalic structures (10, 35, 36). It remains to be
determined whether alteration in the functional activiry
of a unitary neural system is related to both the dura-
tion of disorientation and the magnitude of retrograde -
amnesia. Another approach would be to determine
whether pharmacological modifications of ECT that re-
duce amnestic effects aiso shorten the period of disod-
entation (37). In peneral, it does appear that alterations
of ECT rechnique that lessen amnestic effects also speed
orientation recovery {11, 12).

The findings relating baseline global cognitive im-
pairment to persistent retrograde amnesia are novel.
Cognitive impairment in the context of severe depres-
sion and normal neurological findings is typicaily re-
garded as a transient phenomenon, attributable to the
patient’s abnormal mood state (38). Indeed, in this
study patients with the greatest degree of baseline im-
pairment showed the greatest improvement in global
cognitive status at follow-up. At issue, however, is why
these patients wese especially vulnerable o persistent
retrograde amnesia. The findings raise the possibility
that, either as & state or trair phenamenon, pacents
whose depressions manifest with substantial cognirive
impatxment are particularly vulnerable to the dismp-
tive effects of seizures on the storage or retrieval of
recent memories. More discrete characterization of the
baseline neuropsychological impairments responsible
for this predictive relarionship might prove valuable.

urthermore, our findings underscore the possibility
that cognitive impairment in the context of major de-
pression may be associated with a distinct pathophysi-
ology (39, 40).

Clinicatly, it may be useful 1o assess global cognitive
fonction prior to ECT and ro note the occurrence of
prolonged postictal disorientation during the courze of
ECT. Our findings suggest that patients with proesist-
ing cognitive impairment and/or praolenged posticeal
disorientation are the most vulnerable to developing
persistent retrograde amnesia, For such patieats, treat-
ment alterations that minimize cognitive side effects
(15}, such as the use of right unilateral ECT, lowering
electrical dosage, or increasing the interval between
treatments, might be considerad.
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