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Qbimive; Sllbnanrial progress /xIs been math in identifying how the tnarment p«rameters 
1t.$IU/ in BCT impact on oognitiue side rif{eas. However, there is limitd mf<irt'lUItiOtt regarding 
mdi'llidual differenc:e.s in vu.lnerability to tb~ $iJe effects. The auwm-s examined patients' 
p~ global cognirive stat.s.and postiaal orientation r"cotlety time as fK¥tenfial pre­
diaor$ of the magnitJ.t.de of rlftrOgrade amnesia for autobiograpbiazl memories after ItCT. 
Me.thod:. St!1ltmI:y-one inpl4i.ents WitbmajOf" dttpressive 'disotdeTwere rrmdomly assigned to 

four ECI' cOMditiOItS that varied in electrode p/At:emeJ'/;f ('/'ight unilatentl verSU$ bilateral) and 
sf.imulusaossge (low ve¥SU$ higbmt~ity). Orientation TfJCovery time was aaessedlituirtwlly 
e.verysession during the a::n-rse ofEeT. Global~;tivll statkS Ufa,f.assessedwif:h the11'l.fX1i{ied 
Mini-MNitaJ Sf4Ut ~(mbeforet:r~t. during thtJ weeIJ. after~on oftreat· 
ment. mad 2 tnOnths after tre4tmeirJ ended. Retrograde ~~ tlSussed ill these .raNIe 
time points with the Autobiographical Mc.tnory lnkn'c!iew. Res;ults: Pre-BeT globtJl GOgnititte 
$ttiJ.W; tlm! the Jtwdtion ofpostidal disoriett:ltltion Were strong predidorn atthe magnitude of 
retrogrllM amnesia in ,be UHrek. afte:r tbecoufseofECT and a12-month fc~. In general. 
these relationships were mainttlined l'eganllu& oftecl:mietr/ pat'a1'l'lders in the administration 
oftbeECr. C~opstPatietmwbo ItUlnifodglobal CQpitiw impaimttmt before treatment 
·and fKilknt& who expmence fn'Olo~discnientatkm in ~ ae;;de P08rktalperiod 'may be the. 
most vulnerable to persistent retrograde ~ 1m av.tobiographieal information. 

(Am] Psychia.try 1995; 1S2!99S~1001l 

···· dministtatioo of..Ecrresults in chatacteristiceog­.A.. niti,w; side effecu. lmmediatdy after termioatlon 
ofthesejzure, patients ar:~ciented (l-3l. During the 
~postie;tal period, patieu.ts.may also manifes.tatten­
tionaldisturbance and tfaUtilient neurological or seo­
soriiIlOtor abnollll3lities. (4, S). A few dayz; after com· 
Pieci.ODQfthe trt'!atment Course. dep.t'e.ssed patients 
typic:dJy show improved pem".-mance, n:Iative to their 
pre-;Ecrbase1ine penonrutiJCe"on .usm of attention. 
~te learning. and intelligence; the improvement 
often <ovaries with the extent of .qmptOm reduction 
{6-9}~rucontmst, at this timc point, patients t:ypic:any 
ma.QIfest deftcits in tbe retention of newly learned in· 
:fonnation{a~de a.t1:JJJ.Wia) and in the rtcaD of 
inlormation learned prior to the treat:ment course (ret­
rQtmde a.nuresia) (77 1~12). The Mltttograde distlU'­
~resolvesra'pid1y,andith$beendifficulttodocu-

ment deficits in this: domain more tban a. few weeks af­
ter ReT (9). R.r:ttugrade amnesia may be moce persist­
ent•. and loss of .trumlOry for personaUy relevant, antO'­
biographical information may be a partiadarly I'dbust 
iatrogenic effect (10) 11. 13. 14). Indeed, it is thought 
that ECT can result inpermam:nt gaps in memory iQr 
eYen$ that rx:curredin the months surrounding: the 
GOufS.e of tteatment (lSj. 

The m~ ·ofthe 80lte and short-termoognitive 
side effects of ECT is highly sensitive tQ trea.tmmtpa­
mmt:t:ets. In smerat. these ~e£fecb;l aleman: severe 
a.t pcJ1Jistent with: the use· of biiata"al as opposed to 
tightunilatecal eI~ placement:, with the use of 
high-int.cnsity as compared to low--intensity e1ectrkal 
dosatJe. and with shorter io.terVak between ttea.tm.eD!S 
(2, ll,. 12. 16-18), For example,. the time to recover 
oti.entation dt:u ~n of the ~i~ may vat}" 
from. a few minlll:t'!$t()~lhot1ts depending on the 
oombination of these tteatment variables (l.l~ 12, 16). 
Nonetheles$. witbinany given form of ECT. dJ.etc 2te 
considerable individwal difference$. in the magnitude of 
acute and filQOtt-1:ClmCqgnit:i'tff: changes, and Uttl.c is 
lE:nown about the €actors that distinguish patients in 
their Vltlnerability tothest: adverse effects. 'fhereis 
SOltif; evidence that older patients are more at rl$k (19­
21). There is aka initial evidence that acute delirimn 
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RETROGRADE AMNESIA FOILOWING ECT 

during ECf is pa.rticularly likely in patlent$ with lesions 
in tht: basal ganglia (22). 

Tb£ m~jQr aim of this study Wa.$ to test cwo possibkl 
predictQts of short- and long-term. retrograde amnesia. 
We hypothesized that impa.i.red "tive SUlU1S priortQ 
ECf i$ ~;nked to greater vulnaabto persistent am­
nestic side effects. Surprisingly) despite considerable 
speculation, the issue 01 wbetha- p~tiDg cognitive 
irnpaicmC(l.t constitutes a risk f:u::rol'" has not been ad­
dressed cmpiI:kally (23). We fLko. hypothesized that the 
duration c;xf disorientation during the acute postictal {lfl­
riod predids the magnitude 01 retrograde a.rn.nesm. for 
:antObi~r.aphkaJ memories. Thiel hypo~swas ~ 
on the View that arute disorientation for person~ place, 
and time may itself be a: gr(IW and rapidly shrinking 
form of retrograde amnesia (3, ~4}. The discoveIY of 
pwdicturs ofpersistent xenqp:ade amnesia could be oJ 
diwcal value in identifying the Ftierus who are Dlost 
vulnerable to adverse cognitive side effects and requite 
particularly careful adjustment of tT£a~t parame­
ters. From. It theoretical perspective. iden~g behav­
ioral predictors ofpenistent retrograde amnesia might 
also provide useful.!eads regarding the mechanienls that 
underlie.memory impairment following ECf. 

MEIHOD 

ECT 

ECT was ad~ thn:e t:!mes per ~ 'With A cusrolllliNI 
btief-pW~ ~~devk~ (MECTA SR.-I). ,Paciam wert.: 
t2fldomly lI:5.eclm '~t\"¢atnH!nt gtWF.(12J;eitber the sWId­
ard bifroPlOtlltUporat (bilateral) or the d'EIia (ri~ uNllteraJ) doo­
traeR phcemem: W2$ 'used,snd ~~ watl either (uwoe
hiah. Seimn: thresbQldw:I$ qvarttified at rhe6r;t tnl!It:p:lmt with the: 
UIi'C of the ~ric;d titutio.a: ~dure (UJ- In thI1low dOtAge 
groupll, dee!rical ilittJdllity WlI!1.Icqn jlli1;above eacb:paritn.t"& ~ 
th~ duoughou£tnr ~w~e; htimtsrandomlr 1113­

~·m the lIigh 40sage sm. ~dtred .electrical iDllenDtieII that 
wen: 2.5 tt.'11CS their initiAl seizure c:breIlOOld (in UDits .,fcna*). FM 
aU~~ rhreiMld _~"t'd :at the l:m:treatmI:IlI:. 
Anesthedc medicatioos included iU:fopine{O.40 qiv.). ~dJ~­
nr rodium (O.7S JiI;g!'kg). and succl.nVft:holme C(l..m m8"kg). and pa­
.tienu WC%~~(lOO% 0". tlosi.ti"R!:·~..e) Imtil (he m­
sumpdoo of 'l'oDtaneous rcspirad(ln.Ph1Iiol~ mooitnring 
l!tdu~pulse oximetry. ECC, q two dt3rmei.s of EBG_ Tlled.\Ua~ 
WitS of m.otor and EaGsrrizure ftWIifc:lIf:aIions ~ a-.ued, ami 

tOil_live crit~Jja were wed 1:0 t;WUanw.e adeq,uate: scizme dw:a· 
lion at each treatment' lZ}. 

The numbcf' oftream:.cnu ~rcdW\I$ dc:tr.rmincd by a clini· 
~I eNaiWlll<m team blind \(I~~t.Amil1imum of 10 
ttI:a~ WAS required b::{QJ-e; ~ patle:m WIlli d3~ a a Il.OrIK-­

spondct. This criu:riQf.l :was; rcdwzd Il;> • tl:eaDllCEl1li in ~Sfi of 
clinic"l QI'poey. No IlIinimum or maximum uumber of tre;aDDCMS 
'WUimpn5Cll Dnpa1ients who sbowcddmical bene6.t. NOIlI"I!Spoodeu 
tn the <bIbk-brma. ~d tt>tam'1Cct cc:md;tio~Wi:re oHm:d II. 
eeamd.. ~ WQlW of ECf. Thi.s co1.UWe _ hi&h-dose (1.5 dm~ 
(lJ;.whoJd) baatcral trcmm:m. OdIet than lQC;lupam, patienrs ~ 
'= at psydIottopi£ IU~ \loot 1 'IIYtlI!k aftt:r tbe t.em'liaalion 
of all £CT. ~U, patic:ntl1 ~d I.DlOODIl:OIII:d continu­
ation phatmaoodlCilapy_ 

'l1te tmmi.;;i;ms who admiui~ dill' neutOP$~1 proce­
dlll'l.'$ v.rel'e blind to tn:a1lPC»t lLS$~t. C1qbal wgnl'Civc $!atUI> 
was __ed with 1he modifu!4 Mini-Mea.tal ~~tMm (2,7. 
28, Wott m:ab1llmt,o during the week :£oDowing me end 01 the r::an. 
~ phase, and 8 ~s a&cr 1he annpkdoo of an £CT. ThQ; 
~ with ill ma~Ql 800m of 57 fnQrmal raap-...52-51). CQftta~ 
the original Mini-MeoW Stat<: item, (l9) .wmD ."additioutUitems 
II.li'Ii5lJlng con.ftoot'<Hi.Otl D.!ID:IiJls Md di~ span. 'rJx, rdilbiIiq and 
wlidit)' ofthe modified MmI..MeuQ(Stare c:xamin~,;\$.weI:witlS 
strottgtef.atitm m the original W:r~ haft:: bet.:611l~d (28. 30). 
ChlllJ8l:liumodi.fiedMini-M=tal Smte1trorllSw.lISqOllDti.fitldQIII per-­
a:ntagerdatlve to buelJ- ({i-poi~ ~rtneI1C 
!iClJ«!jxlOO). Alernatiw: ~l1ions of fht: modified Mini...Mem:a1 State 
e:ollliDation ~ used at each 1'1l!:ling OCClldon,. 'With ~t over­
sion& iix Ow ke:nI$ (Wtlfd ~tion.a~ ca4admon,addi.. 
tion. and. digit sp$n). Valid ~.Mim-~I Stawdata ~ 
a\'liit.l.hk for 67of tb.e 71 paI.imu. atrl:!.ebaselme and dmtMetm tOn" 
poims 3lld toe 44 at 4$ p.tiMt'S at 2,-mondl foUcrvI;.1l!'. At ~ me avmlp:: pu:tre;atlJlem modified Mial-Mt;ntal Stale _ W:U 

48.8S(SD.--6.61, r:aag~7-S7). imlicadng QId !.O ro.odm:an: c;osni­
rive impairment. . 

Du.rios ~~iIIed pb.ag. ~lorlem:alil:mm:avay WJ'S 

1Ul~lI:t vlm.1aIIy IIN<lry ReT_ion(1.~lt.fo.tlowing the: 1'<:$U1rIp­

!:ion of ,po~. -PratiQQ. :II wchn.ician n:qucstai dJilt die pa. 
timt~h.isorJ->C:)'H-Whfttbis.wasdonc.c:xmtizW:O\I5&1i~ 
~Ioricr!bttion n=wt:ty~. lllepatUm _ asked to, IW.'Il hill oc 
her IlIi1D11; w~be OJ:: sM Wl!6 (Nav Y~k Stae PII)'Chiratric .Institut!: 
«CoIumbi:lcf'.t~~1Cmtvir)•••datI!ofbHth.AAddle 
~, of.·~ ThI!R requcm ~cimrlfld 1IJ1ti1 ~~ 
W'I'ln: ~ or /;;II" up to 90 llI.imltel;. The critc:tioo for o.tH:ntatidn 1"1:­

CC'll:qwaseotteat:e!;poDS'Cl>WfWfqftlwSlI'e qu"~'Anypatbt
who. failed to ltleet t!tis- crilr:rion within ~DlinutJ:f ..,.lift'll a KO.ft 
of100min,*",_ 'I1ii!;~liDgnlue_$iy-tD~~padcIloClOD4tma1 
oi11 DCCllIfuns. Postim:3l«ieDmtian _ft()tusesslfld.i£~opi" 
rncdIcati'On w:as adl'ltitU&ll!l:I!d clurlng the poI1ietal period to OOJittoJ 
~ IIdirimu or me any otIlu reason t2.l% ~ 615 ~,• 
• OI'ieIltation 1JIC3I5Utr wmd here 'IIIa$ the ·matt tiI'!Ie ~ J'I!~ 
at;CCSf; In:atwmt ~1QJ)$. droppi:tJg the firsI: and lut. ~. in 
wbidudlpa.tXm:1l ~ftd low-doscm:atmem. Alsm~1a.na1J2" 
~~oolo~~cdiro.res. • 

Retrograde amnesia. iQr peDOllal infrumation WIK ~ .with 
the AIltt!bi~·Memory I_view Ol}, all a.panc1cd.adapm­
tioD. oftb.e l'ctsoMI Men:wq Qucstiwnaire ~ byWdneret 
al. (11~•. It is It IittllCt\lmi intemew itImlYing 281 inqlli{\a abolrt re­
cent IIDd remote: p;tSOOaI. d1emo~ h ~ QI1 iBft~ t:.mPlor­
_th~•.~m~.·rr:avdMd~tUl1.m:1ta~. 
cmwiOllally~tCMll1tS.ll\I.d ~:rewam.in the ~ofpa­
tiems, the.ir lamili.i:s" and. dl:e.ir Cticods. (Hthc$C i~ 185 ittmll> 

te4u.ir=8~9'!:mpMStlfpnwidins~DaDl!:;b:ation.or.descrip­
1ion of 1ft e\I'6JU). Re$p(ImiI:S to these iems were.-=d. to deri.VI; retro­
g~ /IImnesia$COrm. AA: ~t,padea.~l\IlcNI a.dJ.niAb~ onlymOllt: 
j~* wbidt dJc:y had'gMljl il dr:tiniIle~'atthepxClrealmCDt 
.usdi&11lII!nt. Ath#dioe, ~tienls8~ap 1105..6 ISD--2S.8) rcsponll¢$ 
b) ttw 18S iIl/luitiu. Foe dlort-t:mn tutiq. ~ _ quami&d 
u·tbe mio of the Dwnlx;Yo of iteto.c in whic;h die l_k P<*'ECT 
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response was ~mt with ~in(: l\:$POOSC rcl.ativc to the total 
Dtmlhc:r of fa~1.1a.1 responses prooncea At ba&elme (il--pomre:alIll.Cnt 
caniiiltMcy !lOO~nt total l:tImJs]XlOO). For long-term ~t· 
ing, patient$. wen: credited with OO:Qtisl".t:acy if me mponse at 2­
month fuUow-1lp matdd am.:,; the ~ or the 1·",,"11: post-EC'I' 
(shott-renn) rG})r.mK- StamttcaL analyse!: were ronduaed !lim arc 
$inC' ttan:iformation of these artI.t1I:!>ia mio S=5.. SC'9CJlty-Q1II! Po'­
dents <:om~ the AutobiofPPhical Ml;:m(;ry IIl~.new bdon 
,~aw:l during the week fo1l.owin.t!be tandombied ~ 45 
paOOrts cootr1cted me AUIObiogmplUca1 :Memory Intcl:Va at all 
ilu:« time pou!IL Se.venttt:n of ~Pltt~ had 1lXd~ '-~. 
ct'O!1$OV'et com:se ofocr£QlIowing the r.llldom~d ph~e. 

RESULTS 

Table 1 p:esen.ts demogx'aphic and clinical ch.a.ractJer~ 
istic:s and treatm.m:u:: 'YWiabl~ fi;g- the group of 71 de­
-pressed inpatit:Iltli. Th.e ANOVAs aruilog-liooar analy­
ses indicated that there were no significant di.ffetena:s 
among b treatment groups. 

E/feC1::5 ofr,etIl'ment Condilion Of(. CognitiwM~ 

The ANCOVA Ott arienration rero1"ery timeyiclded 
a main e&.ct of electrode pf:lce:m.ent (F",,80~69? '*=1, 
66,. pcO.OOl)), amain effect()f stimulus intensity (F­
S.37~ ~l. 66. p;O.02;. and a signific:ant interaction 
'between me two (1"*5.32. df;;;l. 66. p.O.02j.lu shown 

AmJ P&yd1iat? 152:7./fIly 1995 
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TAelE 1. Demographic <lml arnical Charac~of 711npatkmt$ 
W'dh MailX' ~Ne Disorder Who ReaIi_ EtT 

~hi<; 
~(~ml 
EdlJ.(atlOI1 (YOIl'$) 

Socioeconomic mtwl 

'V«balIQ 


OinQ.I 
I'$ydlotie depmmOll 
Bipow deps:casion: 
History.-sf~(IU.. OCT 

SD 

14..01 
:US 
1.12 

'US.21 

MMIZ 

53.56 
13.35 
2.39 

103.Q 

N % 

32­ 4$..01 
2.4 l.UO 
28 3.9.44 

44.03 
3.S!1 
2..L4 

36.63 
32.% 

9.51 
206.65 
-".47 
.40.4' 
-4533 
58.90 

:n.l1 
3.32­
2..91 

17.1" 
U4 

2..41 
154.11 
1S.1' 
l4.44 
lU2 
1&.23 

intable 2. the two bilatmalECTgroups-bad equivalent 
recovery times. while- all other comparisons among 
the tJ;eatl1'l.wt groups Ihmved $igoificantdUfereflO!'S (all 
pvalu£t1 ~.OO2.). The ANCOVA on modjfied Mini. 
Mental State scores yielded oaly a. main effect of clcx;­
trade .placcmem: (F=1o.42,df=t,62t p=<l~002). PatienlS 
treated with.right unilateral ECTbad uncltangedmodi­
fled Mini-Mmtal State ·~folJowing ECT ~paired 
t=O~12t dF-.....28)" 0.$')1 white par:1.entsnutEd with bilat­
eral £CT had reduced ~ (pai1'ed ~.s9, df=37, p< 
0.001). Similarly, the ANCOVA 00 the short-teon ret­
rogra& aIIUle$ia iOOre$ yielded a main .effi:d: only £or 
eJc::trOde plat:tmcmt(F=.21.43. di= lt 66, p<O.OOl). Rt:[­
rograde amnesia wasgtc:a.tt:r with bilateral tbaI1 right 
unilateral ECf (table 2). 

The repeated tneasUIC:IS ANOVA conducted 011 the 
gho1't~ and fo~w-upmodified Mini-Mental State 
scom YIelded a maIn effect ofelectrode: placement dar­
ittg the randomized pIw.e .(F=6.S2. df=l~ 40. p=OJ)1)~ a 
main effect oftime point{F-l1.78t 4£...1. 407 p<O.;OOl), 
and an almost s.igni6.amt interac:ti.<:mbctween theK tK­
[QI'S {F'=3.6.5. d£=tl" 40~poO.06}. At2-montb follow-up. 
there was no impacr ()1\ modi.6ed M"m,,..MentaJ State 
iCOrflS' of having .received a c::ros!Ovet course of high­
dose bilateral ECT. The studygroup showed slgmfiomt 
imp~ in modified MW-Mental State SCOleS at 
2-month fallow-up relativctoboththe wed. follOWing; 
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RETROGRADE AMNFSJA FOlLOWlNG £CT 

Low·Dose 
Ri&bt 

UJJ.iLm:mI ECT 

High-Do&c
Risht 

UnilalWl ECT 
1...ow-D0IIe 

Bila1l':1'aIECT 
High-Oose 

BiI.era! ECf 

Variablt Mean SD Mean SO Mean 50 Mean SD 

Orimtarioo ~t.nI!:I:y (roiU'AeSl 11.1 7.9 19.2 10..5 40.0 22.7 37.2 U.S 
~ chaoge in Mini·Mental. State 5(;OU ..1.9 6.7 1.6 10.8 8.8 13.0 9.7 12.9 
R&ggfade _~ (<.It of items inooWlWeDtwith &:.dine) 29.8 10.8 Zo.S 12.8 "7.0 11.7 38.5 is.? 

FIGURE 1. ReIatian BetWIeeI'I ~ Madified MiRi-Mental 

State SaRsandR~Amne5:ia'"Auttlbit,lpaphiCaiMemCll".ie$ 

During ftH! w_Alter it Coorse • EeT (~1) 

10 

0 
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eo 0 
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z 40 000 80 
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ti 
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o 0 86: 

O;---~--~--~--~--~--Ir--
IS 3035 40 .t$ IiO :15 

PREmE'ATMENT MOOIFIED 
MINf4Jtlmr..STATE:ScORE 

£Cr tpdired. e:-:S.51, df=4l,.pqJ..O(1) and the pre-£CT 
baseline (paired f.;;;J.91 t df.e50,. p<O.OOl). At Z-m.on& 
follow-up. the lin;p.rovement.in S(O~among patients 
Qfigimdly treated -with bilateral Eel' (m.ean.-4.58%, 
5:P,.,7.39%) was colUp<arab!e:to tna.t ofpatieJltstteated 
with right mrlJateral ECT {mea."......3.67%~ SD=6.85%} 
~te::O.4~ dioA2, D.$.).meontrast" d:uring theweekt'ol· 
:lowing ECT~ bilateralECT bad produced a de~-cut 
de&it in SCOlin (1JKaIl;:;.10.o7%, Sl),.1().81%} .relative 
to right unilatefaJ BeT,tJDea.n=1.24%,.SD""S.83o/oc} 
~t",.:t1.2> df=42, p<O.OOS}. 
.In the repeated measu:res ANOVA conducted Oll the 

$hort-tetmand f(Jllow-up~trOgrade amnesia scores, 
there were main effects ofelectrode placement (P""7.S8~ 
df::l, 41. p<O.Ol}aDdtimePQint(F=7.39~df:;,.1" 41,p< 
c).Ol h as well as It $ipificant inter~u:tion between 
c:rossovet' status and ·time pain.t (F=4.70.df;;.1, 41,p< 
ItOS). Patients origina.1Jy tandomlyass;gn.edto bitaterat 
ECT had geatelretrograru: amnesia ~ the tinte 
poiou.. Patients who :recciye<iooe ('.()Ut$C; ofECT showed 
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marked improvement in follow-up allJll.e6ia SCOres. com· 
pared too iShol'Nerm a.mnesia scores (paired t=4.03;o de... 
27~ p<O.OOl), while patieQu who received crOSSOver 
aeattnent wue unchanged (paired t=O.14, df-",16, n.s.). 
ihese anaJyses indicated tlutt the magnitude of retn)~ 
grade anuiesia at 2-montb follow-up was influenced by 
whetht;r or not paticms had cec:clved. crossover treat· 
ment with high-dose bilateral lief. Therefore, sub­
sequent analyses or 2·month fonow-up data included 
only tM 28 patients who reo:;eived ODC ClOURe of Ecr. 

Prediaion ofRetrograde Am;wsia 

Short tenn. .AI;ross the swdy group,. patients with 
lower basdine modified Mini·Mental Scttescores: had 
greater retrogra. amnes..ia. 1 week after we course of 
ECT (r--o.41,. df-..6S. p<O.OOl) (figure lJ. More pro­
longed a.cqte di~orientaUort was also associated with 
greater .retrograde amnesia (r:O.Y7. di==6.9~ p<O.OOl) 
(figure 2). Amultipie.regte$!ilion analysis was conducted 
to prediCt the $hort~teml retrograde amnesia scores on 
the basis ofpoo-ECf modified MiIri-Mf:1'ltldState scores 
and PQStiaal orientation recovery lime, contr'oUin.g f0r­
age; dosaget;ondition~ absolute electrical d~ sei­
zure dw:ation. and t:b1: total nwnber of treatn:len.t$ ad­
ministered. Both baseline modified: Mini-,Meatal State 
SCOJ"e$ (~2.8', d&S9t p4t01} and orientation time 
ft.-5.St, dt-S9. p<O.OOl} were signiScantpredictom. 

TheseresuJ.ts could have been an a.rtifact; of the 
marked diffex:eoces among the treatment grQUPS in.od­
entation recovery time and JZetrograde amnesia (table 
2). Therefore, the regressiQn analysis wu repeated,. 
separately for patients trea~ with rightunilatttal 
ECT and dIose treated with bi.1a.teral Eer. FOf." righr 
unilateral ECT, tile magoitude of mort-term tetro­
grackamnesia wa$ related to ode-ntatiOD tecovery 
(t::3.282 df",21, pdl.OOSb but not to \!Qe1iD.e modified 
Mini·MentalStatescores (t~.31,d£=21~ n.s~):. FOE bi­
lamr.d 'EO, botbbasetine modi6.cdMini-Mentl!l.( State 
SCO(eS (t=-1.79~ df:::30; p==O.OB) andorientationrecov­
ery time {t=2.7',df=301' p<O.Ol} showed predictive tt:­
lationships. 

Long term. Amon,gtbe 28 plltients who mceivedooly 
one coune. of BCT. POOn'!l" global oogoitive stlltu.t at 
baKline WllSassoclated with. greater retrograde a:mne­
$ia 2 months after ECT(r.......0.46. df=U, p=O.Ol). 
Longer duration of acute. disorientation 'Was also asso­
dated with g ..~terpetsiStent retrograde amnesia (:r-: 
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0.47. df46, 1'-0.01). For tht: 19 patienl* who re<:eived 
hiiareral Ii.CT during the randomi~d course. these COl'­

relations wen: 1"..-0.45, df=l77 p;().OS, and r...().SO, 
df.:17, p<O.05, respectively. Aaoss the 28 patients, a 
multiple ~on analysis indicated that when con­
sidered together, both the baseline modifi~dMini-Men­
tal State KOr~ (t=-1.80, df=2S, p=O.08) and orienta­
tion recovery time (t=1.8S, d£:2S t p=O.08} tended to 
predi(;t long-term retrOgrade amni;!$ia. 

Speci(rdty of the Predictive Relationshi.p.s 

'f.fu! findiHg$ indicated that baseline global cognitive 
su.tus and postktal orientation recovery each predicted 
the msgnit:ude ~f retrow;a.de amnesia foX' autohiographi­
cal infomtationatboth tbeshort-tenn and. long-term time 
point.:$. Giw:o these mruln<, itwas imponam rodetermine 
w~t~predictivl;l relationships wettspeci.fic to the 
measure ofretrograde amnesia orpenained more ~~ 
aUy to global <:banges in cognitive status. 

Across t~ study group, there was nO' dsocia.tion be-­
tweenbMdine modified Mini-MentQ.1 State scores and 
tht: change in these SCQre$ during the wuk foU.owing 
ECT (r......o.21, df=65, n.s.). This correlation was not 
significant within the subgroups tlleQted with right unj· 
lateral and bilateral Bcr. In rontras~ patients who bad 
longer periods of pos.ti<:tal disorientation bad. greater 
decrements in modified Mitli-Mental State scores (r.:: 
O.sS} df.=65, p<O,OOl). This associ.ation was significant 
amopgpatients tfeattd widl either eight unilateral ECT 
OJ" bilateral ncr. Greater retrograde 8lDJleiiadurl.ng 
the week following Ecr Yi'aS ~o associated with a 
greater dropm modified Mini-Mt:ntal State scotes (r~ 
0.43, df=6S. p<:O.OO1). This association was alsosig­
nit1cant for eacll elt:ctrode placement. 

In c:onU'ast tQ the finding$ for the week following
:acr, there wa, a.n association between baeline modi­
fied Mini..,Mental State SCQI1eS and thechangt'in these 
scon?:$ at 2-month follow-up (['=0.71,. &=26, p<.O.OOl). 
P'atitnts with .reater global cogaitive irnpainnenr at 
baaeline showed the gre<lb!$t improvement in modified 
Mini-Menta.l StateSOOreB at long--teonfollow-up. Simi­
larly~ patients who had more proJongedpostic:t;itdisori­
entation showed greater improvement in the global 
cognitive measurE: at 2-month foUQw~uP (r=--O.47. 
df"".26~ p::::o.(.11). At this timepointt there· was no ~Ia­
tionb~~ograde amnesiaseoresand.change in 
global CI)glli.tive staW$ (r:.-O.2S. 4f=26, n.s.). This pat­
tern of coo:dations was maintained ,inthesubivollp 
treatedwith bilate:ral ECT. Consequently" global cogni­
rive impairment at baseline and prolonged posti.~l 
:di!ilQncnunonwf;ct; each predicti.ve of sre6teJ: ret:ro­
gradt:: antnesia~ but improved global cognitive statUS, 2. 
months afterBCT. 

Consistent witb a large body of researcb(9), ECf 
tecbniod pafamet.ers: substantially influenced cognitive 
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FIGURE 2. ReIatioR ~n:the Dlll'atian of Acute P'o:itidal Di$cJd­
entItioll and Refftlgtade ~a far Autabiosrnphical Melnarie$ 
During 1f1(! Week After :it Courw Qf ECT 1N=71) 
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side effeas.PO$tittal orient;atiQn recovery w.as i!iE:DSitive 
· to both electrooe plal;etn£ntand dosage condition. 
whUe global oognitive $tatu£ .andretrogradc arbnesia 
during the week af~EO wete~itJflueru:m by electwde 
placem(Dt. Loog~term rettograde amnesia was signifi­
cantly in£l~ by whether otllQtpatieal'S had ·rew 
ceived a tlecond! crossover course ofECf. Nonetbele$$, 
withinud1 of the ECTt:rta.tmet1t.conditions.there \V:a$ 

also considerablevari.ability amongpiltimain the mag­
mtu& nf'COSl'itive side ~~$tu.dysuggeststh41t 
both global cognitive fundionbefOlll ~t aoo 
.orie~ rf:.COVer:y time dur:in&the.x;ute po5(ict.u pe~ 
riod predict~ extent of shM.;termandpers~ ret:­

·rograde.a:truJ.eSia !oF autobi~phic:al f1'1emQl'ies. 
· The significaoce of these Undiugs.iliHxm~onthe 
validity of the: 1Ue1lSW'e: of retrograde a.ninesill,.. The 
Autobiographical MemQIY I~iewwasunusuallyde· 

• tailed. producing a lar~ item. pool of personal memo­
· ties. However. a core difficultyit.l.tiSC!Ssi~ memory for 

pcrsonaJJy relevant eventJ j$ the inabl1ity to "¥'erify the 
8.CCU£~7ofncall. When patients were ~ inron­
sistcncles with their bascline.repom werewn to ·be 
instances of a~ atthougtuht "wrtee''" memories 
could not be identified nnequi.,oql1y. Nonetheless" 
c:onlidem:e in these findipgsis'~ by the ·fact 
thauherewm:e .::ons.i!iteutel:lects ofelectJ:odeplacement 
on Short-tennamnesia scores and Q{c:rossovertRat;­
:D'I.eftt onlon,g-tt.:'l'n'l amIl£$ia measQ[e$. Using a shan­
ened venion of this irIterrieW~ Weiner erat. (11) 0b­
served penisrent amne$tic effects 6 mon.ths a.fter 
bitateralECT. 

Some specificity was dentonsuated in the associa? 
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JtET.R.OGRADE AMNESlA FOllOWING ECT 

t!OilS of baseline global cognitive status and duratjon of 
~aisorientati<ln with cognitive side effects. Each 
variable was associated with the magnitude of tetro-­
gr1;lde amnesia both 1 week and 2 months after 'SCT. 
Th~e rela.tionships could have simpty indica~ that 
1xtth variables 'Were sensiu'V'e to a nonspecific,. geneJ:a,1 
cognitive dedi:ne • .Indeed, lR found that a tonga-dura­
tion of postictal disorientation w.iS also associated with 
a greatcrrdecrement in modifitd .Minj...Mental State 
SCOles, assessed during the week foDowing ECT. How­
ever:, at the 2-month follow-dp, modified Mini-Me:nml 
State scores were substantially improved. Despite cvi­
~ng greater persistent retrograde amnes~ patients 
with lower haseline global cognitive function or bnger 
postictal cfuorientation alwshowe.d greater impxove­
went in tbcic follow-up modified Mini-Mental SUte 
1:llI:OI"ClS. This dissociation was due partly to a ceiling ef· 
fect. By definition, patients with little or no baseline 
global. cognitive impairment could mani.fest little Of no 
improvement at follow~up, while patients with m.arlced 
baseline impairment had the possibility of substantial 
improvement. Nonetbeless~ this dissocjation demon­
strated that the pr~ctions ofpe.t'$ilP~t deficit applied 
specifically to retrograde amnesia and not to change in 
global cognitive stanw. In (:ontraSf, it is un.known 
whct:her similar re&ults WQulc:l have bam obtained tMu.l 
we EXalIlined other types of fet::rogr.llde or am:erogr:ade 
amnesia. As noted. anterograde deficits typically re­
saM within a fewweeks after ECf4:9)~ so predictiQll of 
persistent effects would seem unlikely. Future reseaJ."f;h 
might focus on prediction of retrograde ~mnesia ror 
public .in.formation.. The eJltent of covariation in retrO­

grade amnesia for autobiogr.phical and public events 
aftec ECT has never been established <').

The findings have t:heo.retic4l1a$ wdl as clinical impli­
ca.tkms. Sozne autho.c:s have $~ that the distur'­
bam:e of con.sci~t· rd:lt:dt:d indiiorientation, is 
indivisible and is neitherdtpendem:on n.or a fdileaion 
of other cognitive processes (32). Alternatively,) SOiDf: 

have contended that cmorientatioa is at least panty a 
form Qf mttograde amoetJia (3, 33, 34). Thi& view is 
sllppOl"tEd by the finding that, libmany classic amnesia 
syndromes (10, 33)~ postictal discr.ien1:m:ion fuUowing 
ECT "'shrink:s," with recQveryof inlonnation from. the 
remote past (e.g.~name) occuniog sooner thanrecOll¥:Jy 
of infos:mation lellmeciU1000 reccntly(e.g•• plat;:e or 
time:) (1-3~ 2.7). Our findings provide additioJIBlIWp­
poft £Or the view that the dmatioos.of disOrieu.tation 
and retrograde amnesia arc overlapping phetlomena. 
We $UJ?#St that retrograde anm.es.ia is most $eVft"e nn­
mediarely after seiz:ul'e indudioo, with substantial re­
wvery as the time since tn:atnlC4t increases, and·. that 
the dnration of disQ.riamI:tion marks either the ratcot 
extentofthe recoveryQ(personal memories. Th~degru 
to whicll disorientation ar;ui rer::rogcade amnesia reflect 
ovel'Iapping ph.eJwmena might bel!:Xa.d1ined. in neumbi­
ological $t1ldies. It is thou.ght tbatthe rel:I'Ogtade amne­
sia associattd with BeT re.flectl disruption of storage 
and/or retrieval processes depeDdent on the integrity of 
the hippocampus, parahippociUI1palgyrus~ and related 
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diencephalic struttures (10, 35, 36). It remains to be 
determined whether alreration in the functional activity 
of a unitary neural system is related to both the dW'a­
tion of disorientation and the magnitude of mtrogmde . 
amnesia. An~er approach would be to dete.cmiae 
whether pharmacologiea.l modificationsofBcr that re­
duce alllnf:stic effects a.lso shorten the period of disori­
entation (3?). In general,. it does appear that altt:r.u:i.ons 
ofRCf recbniqtre that lessenamnesU<: effects also speed 
orientation. recovery (tl, 12). 

The findings relating ba~line: global cognitive im­
pairment to. persisteDt retrograde amnesia. are novel. 
Cognitive impairment in. the a;)n:tlI:Xt of severe depres­
sion and normal neurological findings is typically re­
g,atded as a transient phenomenon., attributable to the 
patient"s abnormal mood state (38). Iudeed, in this 
study patients with the greatest deg.ree of baseline im­
painl1ent showed the greatest improvement in global 
cognitive status. at fonow-up. At issue, hQW'I;!:VC!:r, is why 
these patients were especially vulnerable to pfnisten.t 
retrograde amnesia. The lind. raise the ,I!)OS&ib.i1ity 
that, either as a state or tt';ait phenomenon" patients 
whose depressions maoi£esr with substantial o;)gnitivt'l 
impairm.entare particularly vulnerahleto the di&l'1JP'" 
dve e:ffe<;ts of sei2:u.res on the stora;e or retrieval of 
recent monories. More discrete ~tion ofthe 
baseline neuropsychological impairmentsfespOnSibJe 
for this predictive relarioD.ship might prove valuable. 
Fu.rtl:u::.nnoIt:t Our ttnruu,gs I3nderscore thepc;!SSibility 
that c:ognitive impairment in the context of major de­
pression maybe1trssociated with a di$t1na:pamoph,si­
o (39~ 40). 

y, it may be nsefu1 to assess global cognitive 
function priQr to .ReI' and to note the occurrence C)f 
poloD.ged postiGtaJ. disorientation during the .Q(,llUSe of 
Ecr.· Ow: fll'1afn3$ suggest that patients with pt'a:OOst­
ing cogniti'!le impairment amJIor prolonged postictal 
disorientation are the IIlQ.$t vulne.rablc tode:'V'eloping 
persistent retrograde amnesia. For such patients. treat­
ment alterations that minimize cognitive side effects 
(1S). sum as the use of right unilatEra.l ReT, lowering 
electrical dosage. or increasing the iutervalbetween 
ttea.tmenu." might be. considered. 
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