(o) A
évﬁf.
Predictors of Retrograde Amnesia Following ECT

Christina Sobin, Ph.D., Harold A. Sackeim, Ph.D,, Joan Prudic, M.D.,

D.P. Devanand, M.D,, Bobba J. Moody, M.S.W., and Martin C. McElhiney, MLA.

OQbijetive: Subsrantial progress has been made in identifying how the treatment parameters
used in ECT impact on cognitive side effects. Hoavever, there is limited tnformation regarding
tndividual differences in vulnerability to these side effects. The authors examined patients’
prretreatment global cognitive status and postictal ovientation recovery time as poteriol prre-
dictors of the magnitude of retrograde amnesia for autobiographical memories after ECT.
Method: Seventy-one ipatients with major deprressive disorder were randomly assigred ta
four ECT conditions that varied in electrode placement (right wrilateral versus bilateral) and
stimulus dosage (low versus bigh intensity). Qrientation recovery time was assessed at viriwally

every sessiom during the course of ECT. Global cognitive staties was assessed with themodified .

Mini-Mental State examination before treqiment, during the week after termination of treat-
tnent, and 2 menths after treatmient ended. Retrograde amnesia was assessed gt these same
time points with the Autobiographical Memory Interviews. Rosults: Pre-ECT global cognitive
status and the duration of postictal disoriemiation were strong predictors of the magnitude of
retrograde anmestz in the wesk after the comrse of ECT and of 2-ponth follow-up. In general,
these relationships were muaintained 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 postictal period may be the
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most vulnerable to persistent retrograde amnesia for autobiographical information.

{Am ] Psychiatry 1995; 152:995-1001)

dminiseeation of ECY results in charactenistic cog-
: nitive side effects. Immediately after termination
of the seizure, patieats are-disoriented (1-3). Duriog the
acate postictal period, patients may also manifest atben-
tional disturbance and tansient nearological or sen-
sorimotor abnormalities (4, 5). A few days after com-
pletion of the treatment course, depressed patients
typically show improved performance, relative to their
pre—ECf baseline pexformeece, on tesre of attention,
A nediate leaming, and intelligence; the improvement
often covaries with the extent of symptom reduction
{6-9). In contrast, at this timc point, patients typically
manifest deficits in the retention of newly learned in-
Formation {amograde armmesia) and in the recall of
information lc:amzd priot to the treatnent course {ret-
" rograde ampesia) {7, 10—12) The anterograde distur-
bainice resolves rapidly, and it hag been difficult to docu-
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ment deficits in this domain more than a fow wesks af-
ter ECT {3). Rewograde amnesia may be more persist-
ent, and {oss of reemory for personally relevant, anto-
biographical information may be a particularly rabust
iatrogenic effect (10, 11, 13, 14). Indeed, it is thought
that ECT can result in permanent gaps in memory for
events that gcourred in the months surrounding the
course of treanment (15).

The magnirude of the acute and short-termn cognitive
side effects of ECT is highly sensitive to treatment pa-
rameters. In peneral, these side effeces are more severe
or persistent with the use of bilatcral as opposed to
right unilateral electrode placement, with the nse of
high-intensity as cotapared to low-intensity electrical
dosage, and with shorter intervals between trearments
{2, 11, 12, 16-18). For emaplz, the thne to recover
Ofientation termination of the seigure may vary
fronn a few manuves 10 several hours depending on the
combination of these treatment variables (1, 2, 12, 16).
Nonetheless, within any given form of ECT, there are
considerable individual differences in the magfutude of
acute and short-rerm cognitive changes, and litde is
known about the factors that distinguish patients i
their valnerability to chese adverse effects. There is
somic evidence that older patients are more at tisk {19-
21). There & also initial evidence that acute delirinm
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RETROGRADE AMNESIA FOLLOWING ECT

during ECT is pardeularly likely in patients with lesions
in the basal ganglia (22).

The major aim of this study was to test two possible
predictors of short- and long-term zermgrade amuesia.
We hypothesized that impaired cognitive status prior to
ECT is linked to greater vilnerabiltiy 1o persistent am-
nestic side effects. Surprisingly, despite considerable
spfxulanon, the issue of whether preexisting cognitive
irpairment constitntes a cisk factor has not been ade
dressed empirically (23). We also bypothesized 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 persoun, place,
and time may itself be 2 gross and rapidly shrinking
form of :'etrogmde amnesia {3, 24}. The discovery of

predictors of persistent remograde amnesia could be of
clinical value in identifying the patients who are most
vuluerable to adverse cognitive side effects and require
particufarly careful adjustment of treatment parame-
ters. From a theoretical perspective, tdennfymg behay-
ioral predicters of persistent retrograde amnesiz might
also provide useful leads regarding the mechanisms that
underlie mernory impairment following BCT.

METHOD

The patients included 1 this stdy were referred consecutively by
sommunity physicians to 2 rescacch prosocol sxamining the affective
m&scugnnwmusn%z aences of ECT (12}, The study group consisred
of 71 patinits, 30{ %} male and 41 [S8%) female, who mee e

genaus wabty ndwkclgds p:m) tie dc?mﬁw:fmm
dey wabiype, & tenendt goores of 18-or
an the 24-item Hamilrou Depression Rating Scale. Paticats with a
history of schizophrenia, schizogfiertive disorder, other fonctionad
psychosis, rapid-cycling hipolar disordes, o:gsmcmnml gyndrome,

weurelogical discrder ot Insul, sleohol or dmyg abuse widhit the past
year,ECTwr&xm:hepmamon&m,mmmedmh wiexe
exchuded. Tnfoemed consent wiay obtained fronyail srudy pationts of-
wtdwpmccduzuimdbmmtly explained, Other than lorazepam
{up 1o 3 mg/day p.rin, patients wére foee of pepchovopic medics.-
tone st keasr § dayz prioc to nevroperehiological assenment or BCT;
e mean pre-BCT washout period wag 16.6 days (SD=7.9; 30-day
ugpcrknnt}

ECT

ECT was adminisvered three thmes per werk with 4 customized
Erief-palse, constmt-current device {MC‘I‘A SR-1). Patientz weore
eandoraly sssigned w0 four treatment groups (LX) either the stand-
ard bxﬁontompqtsl (bilaseral) ox the T'Elia (right undateral) elae-
trode placsmene was used, and clecivical dosage was either low or
high. Semzore tirssbold was guantified at the fivst treatment with the
use of the empirical ttracion pmcaduze (26}, In the low dosaga
groups, clecreical intensity was kept jugt gbiove gach parient’s setzure
threshold throughoue the rearment cousse. Pationds randanly as-
sigoad 1o the bigh dosage gronps rereived electrical intensities that
wars 2.9 times their initial seizure chreshold {in units of charge). For
mmmmmm«mmdmm at the lasvtreatment.
Anesthetic medications included atropine (.40 mg iv.), methoboxi-
ral sodinm (0‘?5 mgfkg), and succinylcholins (0.50 mghke), and pa-
Xients were given oxygen {106% O, positive pressure] umnti] the re-
sumption of spontanecus respirstion. Physiological mositaring
included pules oximerry, ECG, and two chasnels of EEG. The dura-
tions of maoror and EEG seizure manifestarions were dgsessed, and
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conservarive criterta were wssd ro guaranves adequate scizure dura-
tion at rach treatment {12}

The naxber of treauieats sdministered was detormined by a cling
cal evaluation tear blind w0 teamyay sssignment. A minimum of (0
mmmmuimd hefore a patient was clagsified as a nonre-
sponder. This criterion was ceduced o cight creanments in cases of
clisical wrgeocy. No minimom of maxitum aumber of treaments
wats imposcd on patients who shiowed dinical benefit. Nonresponders
to the double-blind, raodomized trestmen: canditions were offered a
second, open eourse of BCT. This equrse wsxd high-dose {2.5 times
theeshold) bilateral orestmeny, Ovher than Sorazepam, patisnts were
fiee of prychatropic medications anil 1 week afer the termination
of sl ECT. Pollowing this, petients roceived uncontrolied contine-
ation pharmacotherapy.

Neeropsycholagical Assessment

The rechnictans who adomawsrred e newopsychological proce
dures were blind 6 treatpent assigronent, Glohal cognitive status
waz assessed with the modified Mini-Mental State examination (27,
28) befort teatment, during the week fullumng e end of the can-
d&m&edp}mc,andkww&safm cornpletion of all ECT. This
rest, with 2 maximum o of 57 !mmn! 25257}, rontaing
the original Mini-Meaotal State itemg (29) a5 well ax additional & wems
assesging conflontavion meming and digh span Thc reliabiti
validity of the madified Mini-Megral State exsmination, 3z asm
strong refation to the original version, have beca esmb!ﬁ&cd {28, 30).
Changr in modified Mini-Meptal State scores was quantified ag 3 per-
oentage refative to baséline {[1-postkreatinent roast
seoreb:100), Alkesnative versions of the modified Mini-Merral State
mmmmwu:useduemhmsmgmmmﬁ: different ver-
sians for five itens (word registeation, aveention, caloulation, addi-
tion, ang digit span). Valid modified Mini-Menital Seave Jate were
aﬁlhﬁchﬁdm?lmﬂmmwmmnmc
podnrs snd for 44 of 45 patients av 2omoneh follow-up. At baseline,
the avempe pretreatmens modified Mint-Mental State scors was
48.85 {8D=6.61, range=27~57}, indicating mild w roderate (;ﬂgm
tive impairoent.

Dwmsﬂ::mndmnmdphzx, posticisl orienmation Freovery was
sssessed at virtually every ECT scasion (2, 31 Folfs‘mmgdwrcwmp-
tion of sponcaneaus respiration, 3 mquts that she pa-
tignt-open his or hereyes. When this was donc, continious assessment
of oriemation eecovery enswed. The patient was agked 1o stare his or
hex name, where be or she was {(Mew York Stare Peychiatric Institute
or Cohwtbia-Preshytedian Medica! Center), age, duteof birth, andlche
day of the week. These requests continued untl comect vesponses
wese given or for up to 90 minutes. The eritcrion for asentation re-
covnry wascorrecr responses tofoux of the Hve questions, Any patient
wha Gailed 20 meer this crirerion within 50 ounutes was given 2 score
of 18 mimrtes. Flits cailing valne was given to fogor patients on a totsl
of 11 pccasions. Posticral otientation wasnot ssssssed if prychotropic
medication was administeced during the postictal periad to contro]
smerpeat deliciorn or for any other reason {2.1% of 675 scxsions),
mwmmmmmuwdhemmthcmuumcw recovey
accoss treattpont sessions, dropping the firse and last sessions, in
which alf paticnts roceived low-dose treaoment. Al sraristicat ml;mas
were performed on Jog-ransionmod scopes,

Retrograde amonsia for information was awsessed vmh
the Aatobiographical Memeory Intexvicw {12}, 20 expanded adzpra-
son of the Personal WQWMWWWM&
ak {11) It is a stepctured interview involving 281 inguities abour re-
cent wnd remoiy pereopal memories I focases on dMinesses, emplay-
ment history, plm of residence, travel and encertaiumeont sctivities,
emotionally 5 t events, and cveryday events in tlu:ﬁvr;sof?ﬂ*
tienws, their familics, and thuelr feicads. OF these i inquiries, 185 itoros
require 2 descriptive respotee {providing 2 name, Jocation, ot descrip-
tan of a0 event). Rﬁmmmm were used to derive retoo-
grade amnesia soores. At retest, patients wore administered only those
igems Foc which they had givee a definite answer ar the pretreatment
assessmocnt. At hm}me, patients nvr:ag:d 115.6 {5D=25.8) responses
) the 185 isquities. For shortterm testing, amnesia was guantified
43 the retio of the number of inmas in which the T-weck postECT
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response was consistent with bascline response relavive to the voral
number of factual responses producad ar baseling {[1-postreatment
consistency scorepremeatment pote] items]x1049). For Jong-term fesc-
ing, patems were credited with congistency i the response ar 2.
mwenth followarp matched cither the baseline or e 1-week post-ECT
{shore-tenny response. Statistical analyses were conducead after are
sine transformation of diese amnesia ratio scores. Sevemy-one pa-
tients complered the Aneobiographical Memaory Jotereiew before
mtmmtand dusiug the week following che randomized phiase; 45

tents completed the Aurobiographical Memory Interview at alf
lhreenmepomm.&zvmmmofﬂ:s: paticmts had mocived 2 socond,
crassover eourse of ECT following the rapdomized phase.

Stavistical Analyses

The corparability of treatroent groups in baseline chatacteristics
and rreanment parameters was tosicd with aaslyses of variance
{ANOVA] (electrade placament by dosage condition) on continaous
nsatares and mbmm@mmmsabm‘?em
exariined the etfects of the estment conditions on the cog:.mw
g&:&&m An analysic of cavariance (ANCQVA} was

cuistitation recovery times, with electrode placement and dmae
condizion as berwesnw farrors and 2ge f;s eovariate. Similar
ANCOVAs were condocted on the shorttom (3 vk post-ECT)
. change nmodified Mirg-Mevira! Stare snd retrograde smnesia meas-
ures. Post hoc comparisons of group differences contdbating to sig-
- nificant interaction effects were based on ¢ vests ¢ on least
sqmm:s adjugted means. For the subgroup studiad 2 2-monrh folkm«
ted measures ANQVAs were eunducted on the change in
d Mimi-Mental State and tetrograde amnesia scors to.cxam-
umciﬂnm over tine and the effects of oreatment conditions. The
dependent measures were the cognitive goores at the ghart-term and
Jong-wrm time pmms, the berwesn-subiece factors were electrode
placement during the randomized phase and baving received one
comgrse of BCT {(randomized phgse} or two courses {randomized and
CTOSSQVEr p&mse&)

The assodations betweon bascling modificd Mini-Mental Seate
scores, orestation xecovery, and shore-tenn retrograde amnaesiz
scrres were testod with Pearson product-momient correlations. At the

 short-teem tu&pﬁmﬁammmm analysiz was also
conducted 1o predict the amncsia scores on the basis of
Baseline modificd Mini-Mental State scores, opentation retovery
Tine, apn, dossge condition {low verzus lﬁ ghsofute dectrics] dos-
age {log-iransformed charge), average sekznre duration {log-
transformed), and ouvmber of ECT:. Since electrode placement o
erizd marked effects oo the shot-term rerroprade amnesia scores, this
veprostion analysis was sbo toaducted separatsly far paticnts treamd
with right wailaters] snd bilsteral ECT. Similar correlational and re-
- pression anslyses were pecformed to determine whether baseline
modificd Mini-Mental Stave scoraz or posticta] erientation recovery
prediceed de itude of o amrgsia at the 2-month fol-
low-up. Al tests of significance were two-tailed.

RESULTS

Table 1 presents demographic and clinical characeer-
istics and treatment variables for the group of 71 de-
pressed inpatients. The ANQVAs and log-linear analy-
ses indicated thar there were no significant differences

among the freatment groups.
Effects of Treatement Condition on Cogritive Meassres

The ANGOVA on orientation recovery time yielded
a main effect of electrode placement (F=80.69, df=1,
66, p<0.001), 2 main effect of stimubus intensity {F.
5.37, df=1, 66, p=0.02}, and a significant interaction
berwoen the two (F=5.32, df=1, 66, p=0.02). Asshown
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TABLE 1. Bermogtraphic and Clinical Characheristics of 71 Inpatients
With Major Deprassive Disorder Who Received ECT

Varialle Vaile
’ Mean 3D
Demagraphic v
Age (vears} 53.56 1407
Education {ycars) 1335 318
Saciorepnomic status 239 112
Veskal 1 10363 1622
N %
Clinical
Psychoric depression 32 4507
Ripotac dqusm 24 33.30

Histary of previons ECT 28 39.44

Mean 8D

Duration of current episode {weeks) 44,03 33.37
Number of previous affective episndes® 3.59 332
WNamber of previont peychiatric hospitatizatons® 258 29
Ay ax ooset of sffertive Mncss {rearsh 3683 1714
Pretozatment Hamilton depeession scale soore 3296 B.I4
ELT (randorpized phase)
Mumaber of treatineries 9.51 241
ﬁiemml charge per session (mC)° 206.65 154.11
dose per session {mgf 547 1516
Suinykcholine dose per scssion {mgl® 404% 1444

Moo sciree: dizration per session [seconds)® 4593 1262
EEG selzuee duration per session fseconds)” 5850 1&29%
*Mamnwn of 104 wasks connted.

of 10 episodet or hospitalizations counted.
‘Ammgafmmums in which postictal grieotation mngwsm

in table 2, the two bilateral ECT groups had equivalent

recovery times, while all other comparisons among
the tweatment groups showed significant differences (all
p vahes <0.002). The ANCOVA on modified Mini-
Mental Stare scores yielded only a main effect of elec-
trode placement (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 treated with bilat-
eral ECT bad reduced scores (patred 1=4.89, df=37, p<
0.001). Stmilacly, the ANCOVA on the shiort-term ret-
sograde ammesia scores 3 ' a main effect only for
electrode placement (F~21.43,df-1 66, p<.001). Ree-
rograde amnesia was greater wirli bilateral thao right
unilateral ECT {table 2).

The repeated medsures ANOVA c::nnducncd on the
short-term aad follow-up modified Mini-Mental State
scores vielded a2 main effect of electrode placernent dur-
ing the randomized phase (F=6.52, df=1, 40, p=0.01).a
main effect of time point (F=17.78, df=1, 40, p<0.001},
aad an almost significant interaction between these fac-
tors {F=3.65, df=1, 40, p=0.06). Ar 2-month follow-up,

+there was no impact on modified Mini-Mental State

scores of having received a crossaver course of high-
dose bilateral ECT. The study group showed significant
improvement in modified Mini-Mental State scores at
Z-month follow-up refative to both the week following
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RETROGRADE AMNESIA FOLLOWING ECT

TABLE 2. Performance of Fouwr Groups of Inpoticnts With Major Depressive Disorder on Orientation and Short-Term Copnitiee Tests After

Low-Dose High-Dotx
Right Right Lonw-Dose High-Diose
Unitateral ECT Untlaseral ECT Eilateral ECT Bilateral ECT
Variahle Megn sb Mean 5D Mean 4 Mean 5D
Crrientation reconrry (minutes) 11.1 79 122 10.5 40.0 W7 372 i35
Pexceor change in Mind-Mearal State score 1.9 6.7 14 0.8 8.8 13.0 2.7 1% -
Rettpgrade anmesia (% of items inconsistent with bescline} 288 10.8 6.8 12.8 4740 11.7 38.5 15,7

FIGURE 1. Relafion Betwestr Prebreatment Modificd Mini-Mental

State Scoves and Redrograde Amnesia for Aubdlicpraphical Menories
During the Woek After 3 Course of ECT (H=57}
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ECT (paired t=5.51, df=43, p<0.001) and the pre ECT
baseline (paired t=3.91, df=50, p<0.001). At 2-month
follew-up, the improvement in scores among patiests
originally treated with bilateral BECT (meon=-4.58%,
SD=7.39%) was corparable to that of patients treated
with right unilateral ECT {mean=3.67%, SD=6.85%)
{+=0.42, df=4Z, n.x.). In contrast, during the week fol-
lowing BCT, bilateral ECT had produced a clear<ur
deficit in soores (mean=10.07%, SD=10.81%] relative
to right unilareral ECT {mean=1.24%, SD=5.83%)
(t=3.22, df=43, p<0.005). ,

1In 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
points. Patients who received one course of ECT showed

993

marked improvement in follow-up amnesia scores com-
pared 1o short-term amnesia scores (paired 1=4.03, df=
27, p<ti001), while patients who received crossover
treatment were unchanged (paired t=0.14, df=16, n.s.).
These analyses indicared that the magnitude of rerro-
grade ammesia at 2-momth follow-up was influenced by
whether or not patients had received erossover treat-
ment with high-dose bitateral 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 Ammcesia

Short term. Acxoss the study group, patients with
lower baseline modified Mini-Mental State scores had
greater retrograde amnesiz 1 week after the course of
ECT {r=—0.41, df=65, p<0.001} {figure 1). More pro-
longed acyre disorientation was also associated with
greater retrograde amnesia (r=0.57, di=62, p<{.001)
{bigure 2). A multiple regression analysis was conducted
to predict the short-term retrograde anmesta scores on
the basis of pre-ECT modified Mini-Meneal State scores
and postictal orientation recovery dme, conrolling for
age, dosage condition, absolute electrical dasage, sei-
zure duration, and the total nuwober of reatments ad-
mintstered. Both baseline modified Mini-Mental Sexe
scores {t=—2.86, df=59, p<0.01) and orientation time
{t=5.5%, df=59, p<0.001} were significant predictors.

These results could have been an amifact of the
marked differences among rhe treatment gronps in ori-
entation recovery time and retrograde amnesia {tzble
2). Therefore, the repression analysis was repeated,
separately for patients treated with nght unilateral
ECT and those treated with bilateral ECT, For righr
unilateral ECT, the magnitude of short-term retro-
grade amnesia was related to orientation recovery
{€=3.28, df=21, p<0.005), but not to baseline modified
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, 4=30, p=0.08) and orientation recov-
ery time {t=2.79, df=30, p<0.01) showed predictive re-
lationships, ”

Long term. Among the 28 patients who received only
one course of ECT, poorer plobal cognitive status at
baseline was associated with greater retrograde amne-
siz 2 months after ECT (r=-0.46, df=2€, p=0.01}.
Longer duxation of acute disorientation was also asso-
ciated with greater persistent retrograde amnesia (1=

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 couvrse, these coz-
relations were r=-045, df=17, p=0.035, and £=0.50,
df=17, p<0.08, respeciively. Across the 28 patients, a
multiple regression analysis indicated that when con-
sidered together, both the bascline 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 ro
predict long-term retrograde amnesia.

Specificity of the Predictive Relationships

The findings indicated that baseline global cognitive
status and postictal orientation recovery each predicted
the magnitude of retrograde amnesia for amobiographi-
cal information st both the short-term and lomg-term time
points. Given these resules, it was important to determine
whether these predictive relationships were specific ta the
measare of retrograde amnesta or pertained more gener-
ally to glohal changes in cognitive statos.

Across the study group, there was no association be-
tween baseline modified Mini-Mental State scores and
the change in these scores during the week following
ECT {r=-021, df=865, ns.). This correlation was not
© significant within the subgroups treated with right uni-
lateral and bilateral ECT. In contrast, patients who had
longer periods of postictal disorientation had greater
decrements in modified Mini-Mental State scores {r=
0.55, df=65, p<0,001). This association was significant
among patients treared with either right anilateral ECT
or bilateral ECT. Greater retrograde ammesia duting
the week following ECT was also associated with a
greater drop in modified Mini-Mental State scoves (r=
0.43, df=65, p<0.001). This aszociation was also sig-
nificant for each electrode placement.

In contrast to the findings for the week following
BCT, 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=286, p<0.001).
Parients with greater global coguitive ympatrmenr at
baseline showed the greatest improvement in modified
Mini-Menral State scores at long-term follow-up. Simi-
larly, patients who had more prolonged postictal disori-
entation showed grearer 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-
tion between retrograde amnesia scores and change in
globsl cognitive status {r=-0.25, df=26, r.s.). This pat-
tern of correlations was maintained in the subgroup
treated with bilareral ECT. Consequently, global cogni-
tive impairment at baseline and prolonged postictal
disorientation were cach predicrive of greater retro-
grade amnesia, bur improved global cognitive statos, 2
mnths after ECT. '

Consistent with a large body of research (9), ECT
technical parameters substantially influenced cognitive
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RETROGRADE AMNESIA {36)

. accurscy of recall, When patietts were e
. sistenicies with their baseline reports were taken to be
" instances of ammnesia, although the “correet”™ memaries
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FIGURE 2. Relation Between the Dutation: of Acute Fostictal Disodd-
entation and Retrograde Amwesia for Aukobiographical Mernaries
During the Week After 2 Course of ECT (M=71}
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- side cffocts, Postictal oricniation recovery wias sensitive
to both electrode placement and dosage condition,
" while global cognitive status and retrograde smnesia
- during the week after ECT were influenced by electrode

placement. Long-term retrograde amuesia was signifi-

cantly influenced by whether or not patients had re-
. ceived a second, crossover course of ECT. Nonetheless,
- within each of the ECT ‘weatment conditions, there was
' also considerable variability among patients in the mag-

nitude of cognitive side effects. This study suggests that

" both global cognitive function before reatment and
_orientation seoovery time during the acute postictal pe-
 riod predict the extent of short-term and persistent rot-
. rograde amnesia for autobicgraphical memories.

The significance of these findings is contingent on the

- validity of the measure of xerrograde amnesia, The
* Autobiographical Memory Interview was unusually de-
. tailed, producing a large item pool of personal memo-
- ries. However, a core difficulty in assessing memory for
. personally relevant events is the inability to verify the

ratested, incon-

could not be identified unequivocally. Nonetheless,
confidence in these findings is strengthened by the fact
that there were consistent effects of electrode placement
on short<term amnesia scores and of crossover trear-

~ ment on long-term amnesia measures, Using a short-

ened version of this interview, Weiner er al. (11} ob-
scsvedz persistent amnestic effects 6 months after

Some specihcity was demonstrated in the associa-
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RETROGRADE AMMES{A FOLLOWING ECT

tions of baseline global cognitive status and duration of
postictal disorientation with cognitive side effects, Each
variable was associated with the magnitude of retro-
grade amnesia both 1 week and 2 months afeer ECYT.
These relationships could have simply indicated thar
both vanables were sensitive to a nonspecific, general
cognitive decline. Indeed, we found that a longer dura-
don of postictal disorientation was also associated with
a preater decrement in modifisd Mini-Mental State
-scores, assessed during the week following ECY. How-
ever, at the 2-month follow-up, modified Mini-Mental
State scores were sphstantially improved. Despite cvi-
dencing greater persistent rettograde amnesia, patients
with lower baseline global cognitive function or longer
postictal disorientation alse showed greater improve-
ment in their follow-up modified Mini-Meatal State
scores. This dissociation was due partly to a ceiling ef-
fect. By definition, patients with little or no baseline
global cognitive impairment ¢could manifest little or no
maprovement at follow-up, while patients with marked
baseline impairment had the possibility of substantial
improvement. Nonetheless, this dissociation demon-
straved that the predictions of persispent deficit applied
specifically to retrograde amnesia and not to change in
global cognitive status. In contrast, it is unknown
whether s;tu:él:aéh:tsnits would have i:ieen obtained b?{d
we exami er types of retrograde or anteregrade
amnesia. As noted, a%?erograd& deficits typicalty re-
solve within a few weeks after ECT {9), so prediction of
persistent effects would seem unlikely. Futore research
might focus on prediction of retrograde amnesia for
public information. The exteat of covariation in retro-
grade amnesia for autobiographical and public events
after ECT has never been establighed (9).

The findings have theoretical as well as clinical impli-
cations. Some authors have suggested that the distur-
bance of consciousness, reflected in disorientation, is
mdivisible and is neither dependent on nor a reflection
of other cognitive processes (32). Alternatively, some
have contended that disorientation is at least pantly a
form of rewrograde ampesia (3, 33, 34). This view is
supported by the finding thar, like many classic amnesia
syndroroes (10, 33), postictal diserientarion folfowing
ECT “shrinks,” with recovery of information from the
remote past (e.g., name) ocrurring soouer than recovery
of information learned more recently {e.g., place or
time} (1-3, 27}. Our findings provide additional sup-
port for the view that the durations .of disorientation
and retrograde amnesia arc overlapping phenomena.
We sugpgest that retrograde ammesia is most severe im-
mediately after seizure induction, with substantial rc-
covery as the titne since treatment increases, and that
the duration of disorientarion marks either the rate or
extent of the recovery of personal memories, The degree
to which disorientation and retrograde amnesia refiect
overlapping phenomena might be examined in neurobi-
ological studies. It is thoughr that the retrograde amne-
sia associared with ECT reflects disruption of storage
and/or retrieval processes dependent on the integrity of
the hippocampus, parahippocampal gyrus, and related
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diencephalic strucrures (10, 35, 36). It remains to be
determined whether alteration in the functional acrivity
of a unitary neural system is related w both the dura-
ton of disorientation and the magnitude of retrograde -
amnesia. Another approach would be to determine
whether pharmacologieal modifications of BCT that re-
duce amnestic effects also shorten the period of dison-
entation {37). In general, 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 typically re-
garded as a transient phenomenon, attributable to the
patient’s abnormal mood stete (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 were especially vulnerable to persistent
retrograde amnesia. The findings raise the possibilicy
that, either as a state or trair phenomenon, patients
whose depressions manifest with substantial cognitive
impatrment are particularly volnerable to the disrup-
tive effects of seizures on the storage or retrieval of
recent memories, More discrete characterization of the
baseline newropsychological impairments responsible
for this predictive relationship might prove valuable.
Furthermore, aur findings underscore the possibility
that cognitive impairment in the context of major de-
pression may be associated with a distinct pathophysi-
ology (39, 40).

Clinically, it may be nseful 1o assess global cognitive
fonction prior to ECT and to note the octurrence of
prolonged postictal disoricatation during the conrse of
ECT. Our findings suggest that patients with proesist-
ing cognitive impaiement andfor prolonged postictal
disorientation are the most vulnerable to developing
persistent retrograde amnesia. For such patients, treat-
ment alterations that minimize cognitive side effects
(15}, such as the use of right unilateral ECT, lowering
electrical desage, or increasing the interval between
treatments, might be considered.
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