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Abstract

The retrograde amnesia of patients with memory loss related to rupture and surgical repair of anterior
communicating artery (ACoA) aneurysms is compared with the retrograde amnesia of temporal amnesic patients
and nonamnesic control participants. Two tests which focus on popular culture but which differ according to extent
of news exposure and the cognitive processes necessary for task performance were used to measure retrograde
memory. ACOA patients demonstrated more significant retrograde memory problems than did nonamnesic controls;
however, the severity and pattern of their memory loss was less severe than that seen in association with temporal
amnesia. Different factors influenced the remote memory loss of respective groups: ACOA patients’ problems were
related to impaired lexical retrieval whereas temporal amnesic patients had problems secondary to both retrieval and
storage deficits.JINS 2004,10, 221-229.)
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INTRODUCTION Studies that have focused specifically on retrograde am-

The effect of basal forebrai d prefrontal d nesia in ACoA patients have produced mixed results. Alex-
he etiect of basal forebrain and prefrontal damage on €og; ,qar ang Freeman (1984) reported substantial variability
nitive functions has been investigated in patients who hav

ined d who h 4 ical fh the remote memory profiles of ACoA patients. In their
smfjstame_ rupture an ) Who have un ir%orxa surgica repaé'iudy the majority of patients demonstrated retrograde am-
OD aLnterl?&r [;:_ommudnlcigggg[)grteryd( i OI )1gg$ur'3\//lsms nesias that were quite brief, lasting from 1 week to 3 months.
( e-uca lamond, » Llamond et al,, - ). Many However, 3 of their 11 patients had extensive retrograde
.StUd'eS undersgore neurgpsycholggmal deficits Chl"‘r"’mteﬁmnesias of approximately 20 years. Vilkki (1985) reported
|_zed by_amnesw_;l, executive impairments, and C(_)nfabmathatACoA patients had difficulty recalling events predating
tion. While there is consensus that rupture and surgical repagurgery. This observation was based on anecdotal evidence,

of ACoA aneurysms adversely affect memory, there is IeS?mwever, and systematic investigation of retrograde amne-

agreem_ent rega_rd!ng th_e pa_ttern Of. memory deficits Qb'sia was not conducted. Parkin et al. (1988) found that pa-
served in association with this condition. In some studie

ACOA patients h ¢ d di tonatel Yient J.B. did not have a significant retrograde amnesia on a

ct) Ea |?(nfs ave i)yer orme |s_?ropog|or;1a eby WOrS€iask measuring recognition of famous faces. In another sin-
on tasks of ree recaversusrecognition. Such obseva- o o550 study Babinsky et al. (1997) reported that patient
tions have led investigators to speculate that the mnesti

o . .E. recalled personal events and famous faces whereas he
problem of the ACoA patient is a consequence of def|C|en1iNas amnestic for famous events

strategic retrieyal. This contr_asts_ with the pattern of mem- The most comprehensive study of retrograde amnesia with
ory loss seen n pat|en_ts_ with hippocampal damage Wh(/)A\COA patients was conducted by Gade and Mortensen
m.?ﬁl have I_rgtr;_eval deficits but who also have problems(lggo). They compared 4 patient groups: patients with am-
with consolidation. nesia due to ACoA aneurysms, other amnesic patients, de-
mented patients, and nonamnesic control participants. ACoA
Reprint requests to: Margaret O’Connor, Ph.D., Memory Disorders}Patients, like amnesic and demented patients, demonstrated
Research Center, Veterans Affairs Medical Center (151A), 150 Sout d . bli . . d
Huntington Avenue, Boston, MA 02130-4817. E-mail: moconnor@ retrogra € amnesia on a pu _'C event; .quesuonna”e an
caregroup.harvard.edu they displayed a temporal gradient reminiscent of that seen
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in Wernicke Korsakoff syndrome. All groups benefited sub- The present study was designed to elucidate patterns of
stantially from cuing. remote memory loss in ACoA patients with two tests that were

Several factors may account for observed disparities irtonstrained in terms of item content (i.e., popular culture)
reports regarding the memory abilities of patients with ACoAbut that differed according to modality of presentation (sen-
aneurysms. There is a great deal of neuropathological hetencesvs. photographs), extent of exposure (prolongsd
erogeneity in the aftermath of ACoA aneurysm rupture andransient), and nature of retrieval cues (lexical cuss
surgical repair. Differences in the distribution of neural dam-forced choice recognition). The Famous Faces Test (FFT;
age and associated neurocognitive profiles may confoundlbert et al., 1979) includes photographs of famous people
analyses of retrograde amnesia. Previous work has showmho were in the news for prolonged time periods. Itis likely
that retrograde amnesia varies in association with lesiothat memories for these individuals are reinforced over mul-
location and size. Patients with extensive neocortical damtiple exposures to the extent that they become embedded in
age related to conditions such as encephalitis and dementi@mantic memory. The Transient News Events Test (TNET;
have dense retrograde amnesias encompassing many d&-Connor et al., 2000) focuses on recall and recognition of
cades (Albert et al., 1981; Cermak & O’Connor, 1983; Sa-tems that were intensively covered in the news media for
gar et al., 1988; Wilson et al., 1981) whereas amnesics witlonly a limited time period. TNET items are less well re-
more circumscribed damage have limited retrograde amnédiearsed and have fewer semantic associations; hence, it is
sia (Kopelman et al., 1999; Milner, 1972; Rempel-Clowerlikely that they require more effort at time of retrieval.
et al., 1996).

A systematic investigation of the neural substrates of ret- .
rograde amnesia was conducted by Kopelman et al. (199(£red|ctlons

who examined profiles of retrograde amnesia in patient®Based on inherent differences between our tasks of retro-
with diencephalic, temporal, and frontal brain lesions usinggrade amnesia and neuropathological differences between our
tests of autobiographical and semantic memory as well as gatient groups, our predictions were as follows. In light of
public events questionnaire. In this study, patients with dithe differences between our tests with regard to item expo-
encephalic damage due to Korsakoff’s syndrome had sigsure, we expected that all groups would show enhanced re-
nificant temporally graded retrograde amnesias whereagall of FFTversusTNET items. Second, we expected that
patients with focal diencephalic damage did not. Temporathe retrograde memory profiles of our patient groups would
lesion patients had extensive retrograde amnesias with flafiffer. Third, based on previous studies, we predicted that the
temporal gradients on all tests. All groups responded t@xecutive deficits of the ACoA group would adversely affect
cuing, a finding that was interpreted as consistent with retheir performance on retrograde amnesia tasks, as these def-
trieval problems. This study supports the idea that distribuicits would undermine strategic retrieval of previously stored
tion of neural damage affects the nature and severity ofnformation. In contrast, we expected that the retrograde
retrograde amnesia. amnesia of patients with damage to medial and lateral tem-
The relationship between damage to frontal systems angoral cortices would be more extensive, reflecting the con-

retrograde amnesia has also been investigated. Kopelmagbution of both retrieval and storage deficits.
et al. (1999) found that patients who underwent bilateral

tractomies for treatment of psychiatric ailments had ex-

tensive retrograde amnesias. D’Esposito et al. (1996) inMETHODS

vestigated the association between retrograde amnesia and o
performance on tasks of executive abilities thought to bdResearch Participants

mediated by frontal systems. They found that ACoA Pa"Tywo amnesic patient groups and a nonamnesic control (NC)

tients had remote memory problems in the early re'group were enrolled as participants (Table 1). One amnesic

covery phase but that these abated as executive abilitiegsroup included patients who had memory problems second-
|m£rovEd. . h i di ¢ q ary to ACoA aneurysms. The other group included patients
_not erissue t_ at complicates studies of retrograde am s varying etiologies of amnesia affecting temporal brain
nesia concerns differences between tasks used to assessrréegions They are referred to as having temporal amnesia
mote memory. Memories from the past vary along manyta) There were no significant between-group differences
dimensions. Studies with non-amnesic control participants i, respect to age and verbal IQ estimates using the Amer-
have shown that age of acquisition, extent of exposure, Pef=an National Adult Reading Test (AMNART: Grober &

sonal meaningfulr_1ess, and_emotional salience affect aCCesy vinski. 1991). TA patients, however, were significantly
to remote memories (Bahrick, 1984; Conway et al., 1992"oetter educated than were the other groups (Table 1).

Rubin & Schulkind, 1997). Investigations with amnesics
have shown that the nature of the retrieval cue (Gade 8AC
Mortensen, 1990; Kopelman et al., 1999; Warrington &
McCarthy, 1988) and differences in item content (DeRenziFourteen patients were referred from local rehabilitation
etal., 1987; O’Connor et al., 1992) exert differential effectsfacilities (Table 1). All had undergone surgery for repair of
on remote memory. a ruptured anterior communicating artery aneurysm within

OA patients
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Table 1. Demographic data and neuropsychological measures

Medial temporal

ACOA patients amnesics Normal controls
(N = 14) (N=12) (N=17)
M SD M SD M SD
Demographic data
Age 51.6 10.6 48.8 12.9 57.4 13.3
Years of Education 13.3 1.6 15.7 2.8 12.7 1.2
Neuropsychological measures
ANART 114.4 10.1 116.2 6.4 116.2 6.6
RVLT Total/75 314 9.5 31.7 7.7 49.7 10.2
RVLT Delay/15 3.0 3.4 2.7 4.0 10.3 2.2
General Memory (GM) 92.4 20.3 81.5 115 NA NA
Delayed Memory (DM) 76.5 19.9 55.3 8.0 NA NA

2 years prior to testingM = 6 months). All patients had brovascular accidents in posterior brain regions (2), and
complaints of significant and disabling memory problemsamnesia of unknown etiology (2). All TA patients, except

in their everyday lives but considerable variability was notedthose with amnesia of unknown etiology, demonstrated me-
in terms of their memory performance. These patients weréial temporal damage on CT or MRI. Some of the patients

of average intelligence (VI& 102). Eight had shown evi-

had damage in areas beyond the medial temporal lobe but

dence of confabulation in the acute post-operative phase.no TA patient had deficits in cognitive domains other than
Post-operative CT scan data were available for 10 of thenemory. The average Verbal 1Q of the TA group was 108

14 ACOA patients. Two neurologists, who were blind to and the mean duration of amnesia in this group was 6 years.

experimental hypotheses, rated each scan along the folloviFhe 2 patients with amnesia of unknown etiology went on

ing three dimensions: presence and extent of lesion in fronto develop Alzheimer’s disease years after their participa-

tal brain regions, presence of striatal lesion, and presence ¢ibn in the study. At the time of the study, both patients were

basal forebrain lesion. The extent of frontal damage wasully intact on all cognitive tests save memory. One (M.R.)

rank ordered on a scale of 1-6 with a score of 1 indicatingvas densely amnesic (General Memory Inde®5; De-

no frontal damage. Data regarding lesion location and sizéayed Memory Index= 54) in the context of superior intel-

in frontal, striatal, and basal forebrain areas are presented iflgence (VIQ= 128), intact naming (BN 59/60; Kaplan

Table 2.

Temporal amnesic patients

Twelve patients with amnesia based on neurological condi

et al., 1978), and superior performance on tests of execu-
tive abilities. The other (E.B.) had a similar profile with
dense amnesia (General Memory Inge®5; Delayed Mem-

ory Index < 50), high average intelligence (VI© 122),
intact naming (BNT= 58/60) and superior executive abil-

tions presumed to affect medial temporal brain regions wergjes Based on the clinical presentations of these 2 patients
included in the study. Etiology of amnesia in this group gnq the ultimate course of their conditions, the involvement

included herpes simplex encephalitis (3), anoxia (5), cere

Table 2. Lesion data for ACoA patients

Frontal

rank Basal FFT TNET
Patient score Striatal forebrain GM D recall recall
A.C. 6 + + 72 56 .63 .25
G.S. 5 + - 115 95 .46 .32
B.E. 4 — + 92 80 1.0 71
B.W. 3 + + 50 50 .71 .27
W.Q. 2 + + 70 65 .38 .08
G.D. 1 — + 109 104 .88 .90
B.T. 1 — + 95 60 .28 .25
AT. 1 — — 88 74 55 .23
B.S. 1 + + 125 105 .92 .66
G.G. 1 — + 79 50 .69 .63

https://doi.org/10.1017/51355617704102087 Published online by Cambridge University Press

of medial temporal regions seems likely.

Nonamnesic control participants

Seventeen nonamnesic control (NC) participants were re-
cruited through advertisements in local newspapers. AIINC
participants underwent comprehensive screening proce-
dures including memory testing. Exclusion criteria in-
cluded any medical illness known to affect cognition. None
of the NC participants had a history of alcoholism, demen-
tia or psychiatric illness.

Neuropsychological Tests

A select set of neuropsychological tests was administered
to all participants by a neuropsychologist blinded to exper-

imental hypotheses. Tests were chosen to provide informa-
tion relevant to executive functions and new learning.
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Tests of executive abilities Retrograde amnesia tests

Executive functions were assessed with the Trail Makinglhe FFT and TNET both focused on memory for informa-
Test (TMT; Reitan, 1958) Controlled Word Association Testtion in the public domain. Because TA patients varied in
(FAS; Benton & Hamsher, 1989) and the Wisconsin Cardt€rms of time of onset of anterograde amnesia, events that
Sorting Test (WCST; Heaton, 1981). These tasks were adollowed the onset of amnesia (i.e., during the period of
ministered to patient groups only. ACOA patients per-anterograde amnesia) were not included. Because all par-
formed worse than TA patients on all executive tasks buficipants lacked exposure to remote news events that oc-

significant between group differences were noted only orfurred prior to each individual's 15th birthday, these items
the FAS task (Table 3). were not included in the analyses.

Retrograde memory for famous people was evaluated with
. the FFT, a well-known measure of retrograde amnesia that
Tests of anterograde amnesia has been used in many research studies. This test provides

Anterograde amnesia was assessed with the Wechsler Merfiformation regarding memory for photographs of individ-
ory Scale—Revised (WMS—R; Wechsler, 1987) and the Re)lllal_s _popul_ar from the 1920’s until the t|_me of testing. The
Auditory Verbal Learning Test (RVLT: Rey, 1964). The individual is asked to name the person in each ph_otogrgph.
WMS—R was administered according to standard protocol" the event that they were unable to do so, lexical (first
and was administered only to patients (Table 1). The RVl_-rname) cues were provided to stlmulgte recall. Measures of
was administered to patient and NC participants. As pef'€€ recall and cued recall were obtained.

standard RVLT protocol, 15 words were read aloud five_ A S&écond test of memory for public information was the
times. A measure of total recall was calculated for all five | NET- The original version of the TNET was used. This

trials (range= 0—75). Delayed recall following a 20-min test included 40 questions focused on politics, crimes, and

interval was calculated as was delayed recognition of th&ntertainment events that occurred in the news during the
15 words which were embedded in a list of 30 (15 target, 1g’our decades that preceded testing. Transient items were
foil) words selected according to objective criteria so that an item had

Results (Table 1) indicated severe learning and retentiofP P& ",] .theNeW Yorl§ Timean average of 60 times during
problems for both patient groups who performed signifi—a specific year and it had to fade from the news over the 3

cantly worse than NC participants on measures of RvLT0llowing years. Across decades, items were matched for
total recall [F(2,33) = 15.35,p < .01], delayed recall equivalent news frequency. Recall and recognition ques-
[F(2,33) = 20.9, p < .01], and delayed recognition tions were asked. For example, a question from the year

[F(2,33)=10.3,p < .01]. There was a significant between- 1956 pertained to the tragic deaths of a group of Marines at

group difference with regard to the number of false positiveparris Island. If the participant did not come up with critical

errors [F(2,32)=5.9,p > .001]. Nonamnesic control par- recall data regarding this event (i.e., the recruits drowned in

ticipants made an average of .45 (.69) false positives Wherea‘ge context of a punishment march), forced-choice alterna-

ACOA patients produced an average of 2.8 (2.8) and Tplives were provided (were the recruits fired upon during an

patients produced an average of 3.6 (2.1) false positiveérti"ery exercise ordidthey drovyn du.ring aforced march?).
There was no difference between patient groups with reAnevent from 1975 involved the identity of Lynette Squeaky

gard to false positive errors. On the WMS—R there werd F0mme. In the event that the participant was unable to
no significant differences between patient groups with reJ€c@ll salientinformation regarding this person/stee was

spect to performance on the General Memory (GM) Indeﬂiven forced-choice alternatives (Lynette Squeaky Fromme
[F(1,23)= 2.4,p > .10]; however, there were significant either belonged to the Charles Manson family or she was
between-group differences on the Delayed Memory IndesN® €o-host of a television program with Soupy Sales).
[F(1,23)= 10.9,p < .01] in that TA patients performed

significantly worse than the ACoA patients. RESULTS

Results were analyzed with one way analyses of variance
(ANOVAS). Correlations were calculated in order to exam-
ine the relationships between retrograde amnesia, density
of anterograde amnesia (estimated on the basis of the De-
ACOA patients Temporal amnesics layed Memory Index from the WMS-R), and performance

Table 3. Tests of executive functions

(N =14) (N=12) on tasks of executive abilities.
Test M SD M SD
Retrograde Memory Tests
FAS 262 114 40.8 12.4
Trails B 1415 66.5 109.1 41.0 Memory for famous faces
WCST (% Categories) 4.2 2.3 5.2 15

WCST (% Perseveration) 21.0  20.1 145 10.6 Consistent with our predication that TNET items would be
more easily accessed than FFT items, nonamnesic partici-
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pants showed significantly better performance on the FFTions between FFT recall and density or duration of antero-
versusthe TNET [t(15) = 6.4, p < .01]. This pattern of grade amnesiapg > .05). TA patients did not demonstrate
preferential recall of FFT items was seen in all three groupsignificant correlations between FFT performance on FAS
[t(41)=7.6,p < .01]. or other tests of executive functions.

Free and cued recall scores from the FFT were analyzed
separately. As seen in Figure 1, NC participants recallecMemory for transient news events
77%, ACoA patients recalled 61%, and TA patients recalled
40% of FFT items. Analysis of variance revealed signifi- There were significant between group differences with re-
cant between group differences with respect to free recalyjard to TNET recall F(2,39)= 15.2,p < .01]. NC partici-
[F(2,39)= 9.1,p < .01]. Post-hocanalyses revealed sig- pants recalled 57%, ACoA patients recalled 42%, and TA
nificant differences between NC and ACoA participantspatients recalled 15% of the TNET items (Figure Rpst-
[t(29) = 2.1, p < .05]. Significant recall differences were hoc analyses revealed that the ACoA patients performed
also detected between the ACoA and TA participat(®f)=  significantly worse than NC participant§(29) = 2.1,p <
2.2,p < .05]. .05] as did the TA groupt[28) = 5.8, p < .01]. ACoA

Cued recall performance was 93% for NC, 89% for ACoA, patients performed significantly better than TA patients
and 76% for TA participants. In order to determine whether{t(24) = 3.4,p < .01].
groups benefited differentially from cuing, difference scores Analyses of TNET recognition revealed a significant group
(recognition minus free recall) were calculated. Between-effect [F(2,39)= 9.2, p < .01]. On the recognition task
group analyses revealed that all groups benefited from cuUACoA patients (83%) did not differ from NC participants
ing [F(2,39)= 3.6,p < .05]. Contrary to our expectations, (89%) whereas TA patients (69%) performed significantly
ACO0A patients did not benefit more from cuing than did TA worse than NC participant¢(8) = 4.0, p < .01] and
patients o > .05). ACOA patients {(24) = 2.6,p < .01]. In order to determine

Neither density ( = .29,p > .05) nor durationi(= .29,  whether recognition probes disproportionately benefited any
p > .05) of anterograde amnesia correlated with FFT recalbf the groups, a recaltecognition difference score was cal-
for the ACoA group. Performance on FFT recall and per-culated. All groups benefited from recognition probes
formance on the FAS task were significantly correlategt (  [F(2,38)= 7.8,p < .01]. Post-hocanalyses revealed that
.76,p < .01) whereas there were no significant correlationsghe ACoA group and NC participants did not differ with
between FFT recall and other tests of executive functionstegard to the magnitude of response to recognition probes
In the TA patient group there were no significant correla-(p > .05). TA participants benefited significantly more from
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Fig. 1. Recall and recognition of items from the Famous Faces Test.
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Fig. 2. Recall and recognition of items from the Transient News Events Test.

recognition probes in comparison with ACoA patienps< of combined lesions in the basal forebrain and striatum.
.05) and NC participantsp(< .01). Despite the advantage Consistent with previous findings, 3 of these patients (A.C.,
gained from recognition probes, TA patients still demon-B.W., and W.Q.) performed poorly on tasks of anterograde
strated significant deficits on TNET recognition. amnesia. These patients also performed poorly on the TNET
Further analyses within the ACoA group focused on thetask. However, they did not all perform poorly on the FFT.
relationships between density and duration of anterogradkn addition, a 4th patient (B.S.), who also had lesions in the
amnesia and TNET recall. A trend was noted between derbasal forebrain and striatum, did not demonstrate evidence
sity of amnesia and TNET recalt & .51,p = .06). How-  of severe anterograde or retrograde amnesia. Furthermore,
ever, duration of amnesia did not correlate with taskother patients (A.T., G.S., and B.T.) demonstrated retro-
performance i = .23, p > .05). There was a significant grade amnesia in the absence of combined basal forebrain
correlation between TNET recall and performance on theand striatal damage. There was no significant correlation
FAS task ¢ = .70, p < .05). No other significant correla- between the extent of frontal brain damage and FFF (
tions were noted between TNET recall and behavioral mea-:04,p > .05) or TNET recall { = .13,p > .05).
sures of executive abilities.
Within the TA group, analyses did not reveal a signifi-
cant correlation between density or duration of anterograd®!SCUSSION
amnesia and task performance. Performance on TNET re-

call and the FAS task were not significantly correlated inpg ACoA Patients Demonstrate Evidence

this group ¢ = .24, p > .05), perhaps reflecting a floor ¢ Retrograde Amnesia?
effect as TA patients only recalled 15% of these items. No

other significant correlations were noted between TNETThe current findings confirm that patients who sustain rup-
recall and other tests of executive abilities in the TA group.ture and who undergo surgical repair of anterior communi-
cating artery aneurysms are at risk post-operatively for
retrograde memory problems. These results are consistent
with other studies that have demonstrated significant retro-
In light of previous work by Irle et al. (1992), we explored grade amnesia in ACoA patients. In comparison to non-
the possibility that combined basal forebrain and striatabBmnesic control participants, ACoA patients demonstrated
lesions might be associated with increased memory loss. Ideficient recall of photographs of famous people and pop-
our sample (Table 2), only 4 patients had imaging evidencellar news events. However, the magnitude of the remote

Neuroanatomical Findings
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memory problems of ACoA patients was less than that seefinding that TA patients were unable to remember items,
in association with temporal amnesia. even when provided with cues and recognition probes, sug-
Performance on two tests of memory for information in gests that their problem was not solely due to a disruption
the public domain was examined. These tests differed witlof retrieval. It may well be that the TA patients could not
respect to frequency of exposure of their respective eventaccess remote items due to the degradation of this informa-
and the nature of the retrieval cues. All groups, includingtion secondary to lesions in medial and lateral temporal
nonamnesic control participants, were more adept in recalkortices.
ling FFT than TNET items. These findings indicate that
recu_rrent exposure improves retention, a patter_n noted iE)o Executive Deficits Contribute
previous studies of long-term memory (e.g., Bahrick, 1984;[0 Retrograde Amnesia?
Conway et al., 1992). The FFT and TNET both focus on '
recall of factual information and, to that extent, both testsThe contribution of executive dysfunction to various com-
involve semantic memory. However, because TNET itemgonents of retrograde amnesia was examined in amnesic
are from a circumscribed time period they also may involvepatients. Contrary to our prediction that executive deficits
episodic memory. It is likely that successful retrieval of would underlie retrograde amnesia, performance on Trails—B
TNET items depends on access to contextual cues. For irand two indices of the WCST did not correlate with any
stance, recall of the TNET item Fawn Hall (who was in themeasure of retrograde amnesia for either group. However,
news frequently, but for a limited time period, in the late FAS performance correlated significantly with free recall
1980's) would evoke specific contextual associations (i.e.pof FFT and TNET items in the ACoA group. TA patients did
the Contragate affair, Oliver North, Senate hearings, etc.hot show significant correlations between FAS and recall of
whereas recall of the FFT item Princess Diana would benformation from remote memory.
contextually independent. Our failure to detect a significant association between
ACOA patients performed worse than NC but better thamrmany aspects of executive abilities and retrograde memory
TA participants on FFT recall. With cuing, ACoA patients may be due to the particular tasks used to assess executive
performed similarly to NC participants suggesting that theirdysfunction. The FAS, the Trail-Making Test, and the WCST
deficient memory was due to a retrieval problem ratherare thought to be mediated by dorsolateral prefrontal corti-
than a knowledge deficit. Cuing was very beneficial for TA ces whereas the damage following rupture and surgical re-
patients but, even with cuing, they demonstrated impoverpair of ACoA aneurysms typically involves orbitofrontal
ished memory for FFT items in comparison to ACoA andbrain regions. Had we chosen tests more sensitive to orbito-
NC participants. Consequently, their deficient knowledgefrontal damage, a different pattern of findings might have
of FFT items could not be simply seen as a consequence @&merged. At the same time, it should be noted that other
deficient retrieval. investigators demonstrated evidence of executive impair-
The second test of retrograde amnesia, the TNET, foment in the ACoA patient population using a test battery
cused on knowledge of events that were in the news for aimilar to ours (D’Esposito et al., 1996).
time-limited period. Both amnesic groups demonstrated sig- The pattern of findings noted above can also be under-
nificant impairments on tasks of free recall, with ACoA stood by examining the neuropsychological processes com-
performing significantly better than TA patients. On the mon to the selected tasks of executive functions and
recognition test ACoA patients performed as well as NCretrograde amnesia. The Trail-Making and WCST tests fo-
participants but TA patients performed significantly worsecus on components of cognition (e.g., mental flexibility, set
than both groups. The failure of TA patients to respond tomaintenance, and problem solving) that may not be critical
TNET recognition probes is further confirmation that their in terms of recall or recognition of remote events. In con-
remote memory problems are qualitatively different fromtrast, the processing demands of the FAS task and the tests
those seen in the ACoA group. of retrograde amnesia used in this study are quite similar.
All three tests rely on the lexical retrieval of information
previously stored in memory. It is, therefore, not surprising
to note significant associations between performance on
these tasks.
As in previous studies (e.g., Gade & Mortensen, 1990; Ko- Subsequent analyses provided further support for the idea
pelman et al., 1999), cuing and recognition probes signifithat the retrograde amnesia of the ACoA patient group was
cantly enhanced the performance of memory impairedargely due to impaired lexical retrieval. Even though pa-
patients in our study. ACoA patients did not differ signifi- tient groups were matched according to naming on the BNT,
cantly from NC participants when cues were given but,performance on this test correlated only with retrograde
even with cuing and recognition probes, the TA group perimemory in ACoA patients. TA patients did not show signif-
formed significantly worse than ACoA and NC partici- icant correlations between BNT scores and recall on the
pants. This pattern of findings suggests that remote eventsFT (r = .28; p > .05) or TNET { = .20; p > .05). In
were represented in memory for ACoA patients whose fail-contrast, there was evidence of a significant correlation be-
ure to recall items was due to retrieval difficulties. The tween the BNT performance of ACoA patients and recall of

Does Cuing Improve Performance on Tasks
of Retrograde Amnesia?
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items from the FFT1(= .53;p < .05) and TNET ( = .78;
p < .001).

consistent with those of D’Esposito and colleagues who
examined the performance of ACoA patients on the FFT at
two consecutive points in time. Initial testing (1-2 months
post onset) revealed evidence of impaired FFT recall for
those patients with executive dysfunction. Repeat testing
(2—4 months post onset) revealed improved FFT recall in
conjunction with generally improved executive abilities.
SThese findings supported the hypothesis that retrograde am-
Hesia may result from a combination of memory impair-

¥hents and executive deficits. Our patients also demonstrated

Do Neuroanatomical Factors Explain
Differences in Profiles of Retrograde
Amnesia?

Previous studies have shown that lesions in frontal region
the basal forebrain, and the striatum contribute to the densit

of anterograde amnesiain the ACoA patient group (Damasi

etal., 1985; Irle et al., 1992). Moreover, severity of amnesi

?mpaired FFT recall in the presence of executive dysfunc-

Rion. In our study, FAS was the only executive test that

has been associated with a specific pattern of lesion: com;
bined lesions in basal forebrain and striatal regions have re

correlated with remote recall. This suggests that an inabil-

. . .. ity to access stored information is the common underpin-
sulted in severe memory loss whereas isolated damage to either

ofthese brainregionsresultedin mildermemorydeficits.Thisggg'&np::izrfsmme memory problems and FAS deficits in
finding was partially confirmed in the current study where '

3 patients with damage in these brain regions demonstrated

severe anterograde amnesia. However, there were excepimitations

tions to this pattern: at least 1 patient with damage in thes
brain regions did not have significant anterograde amnesi
and 2 others without damage in those regions did have den

anterograde amnesia. Ba_lsed on Irle’s findings, we also SPeHisorders Research Center on the basis of memory difficul-
ulated thal'ijcom;medd Iesmni in the brzljsal forebrain and St”t'ies in everyday life. Consequently, the present findings do
atum would predict density of retrograde amnesia. However . Lo ' . .
our findings were mixed with regard to this hypothesis.nOt necessarily generalize to the larger population of indi-
Several patients with basal forebrain and striatal damag

\éiduals who have suffered rupture and surgical repair of an
. nterior communicating artery aneurysm. A second limita-
had severe retrograde amnesia but others demonstrated de g Y 4

memory loss in the absence of these lesions.

%% concerns the fact that only a small number of patients
There are several differences between Irle’s investigatio

I1?articipated in this investigation; it may well be that find-
and our study that are worth noting. Irle et al. (1992) exam

ings would differ in a larger cohort. This issue may have
ined a total of 57 ACOA patients, 30 with well-defined le- been particularly problematic with regard to the neuroana-
sions and 27 who did not have evidence of lesions onimagin

tomical analyses because data from only 10 patients were
studies. Irle’s conclusions regarding the critical substrate

%vailable. A third limitation concerned a possible ceiling
) ffect regarding the performance of NC participants’ on
of anterograde amnesia were based on averaged data fr 9 9 b b b
patients grouped according to lesion site. We had access

Several limitations of this study may have affected the out-
S’f:lome. The first limitation pertains to selection biases. All
3t the patients in this study were referred to the Memory

m " L

CLglsks of cued recall a_nd recognition. A ceiling effect may

imaging data for only 10 ACoA patients, several with no ave (_)bscured a possible difference between ACoA and NC

imaging evidence of lesions. Our small s,ample was furthePart'C'pantS on these measures. Future studies should use

fractionated by heterogeneity of lesion site. The small sizemore chall_e_nglng tasks: Finally, it should be acknowledged

of our respective groups precluded statis.tical analysis o at reliability and validity analyses of the_FFT and TNET.

the relationship between damage to focal brain regions an ave not, to date, bgen gndertaken. Thls short(_:ommg 1S

retrograde amnesia. Close scrutiny of individual ACoA pa-; articularly problematical n light of previous worlf '”d""”?"

tients’ performancé in both studies revealed that basal® that even dense amnesics may demonstrate inconsistent
. . : . P33 call on such tasks (Cermak & O’Connor, 1983).

forebrairystriatal lesions are not always seen in conjunc-

tion with anterograde or retrograde amnesia: as in our study,

several of Irle’s ACoA patients had severe memory difficul- Summary

ties even though there was no imaging evidence of brai

lesions.

rl\findings from the present study are consistent with previ-
ous studies indicating that ACoA patients have remote mem-
ory problems. In the present investigation ACoA patients

performed worse than nonamnesic control participants on
two tasks of retrograde amnesia. In addition, ACoA patients
performed better than TA participants. Findings suggested
There have only been two similar group studies that haveéhat the poor performance of ACoA patients on tasks of
focused on the profile of retrograde amnesia in ACoA pa+emote memory was associated with impaired lexical re-
tients. Our findings are consistent with those of Gade andrieval, a problem that also affected performance on tasks
colleagues who showed that ACoA patients, assessed 2 yeart verbal fluency. Regardless of etiology of amnesia, all

post onset, had retrograde amnesia. Our findings are algmatients benefited from cuing and recognition probes. How-

Previous Studies of Retrograde Amnesia
With ACoA Patients
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ever, even with cuing, TA patients did not perform at the aneurysms of the anterior communicating art&sain, 120,
same level as ACoA or NC participants suggesting that their 1015-1025.

remote memory deficits could not be wholly attributed to aGade, A. & Mortensen, E.L. (1990). Temporal gradient in the
retrieval deficit. remote memory impairment of amnesic patients with lesions in

the basal forebraifeuropsychologia28, 985-1001.
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