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INTRODUCTION 

In most amnesic patients, anterograde memory deficits are accompanied by 
marked retrograde memory deficits (Kapur, 1988). However, a number of 
patients may present with minimal retrograde memory deficits or retrograde 
deficits which are disproportionately small compared to their anterograde memo
ry impairment (e.g. Corkin, 1984; Zola-Morgan, Squire and Amaral, 1986). 
Patients in whom retrograde amnesia occurs as a relatively isolated deficit, or 
disproportionately marked compared to any anterograde memory deficits, form 
a relatively unique set of patients. A few such patients have been reported in 
recent years, mostly with definitive evidence of cerebral pathology (Roman
Campos, Poser and Wood, 1980; Goldberg et al., 1981), though one case of 
psychogenic retrograde amnesia has also been reported (Schacter er al., 1982). We 
earlier reported one such patient (Kapur et al., 1986) who had a clinical history of 
transient amnesic episodes. The investigations reported in our earlier paper were 
carried out in 1982. There is as yet no evidence on the natural history of such 
conditions, and since there is some indication that a few patients with transient 
amnesic attacks may subsequently progress to show evidence of more marked 
cerebral pathology (e.g. Miller et al. 1987), a long term follow-up of our patient 
was initiated. The aims of this reexamination were: 

(i) To carry out an assessment of general cognitive functioning to see if there 
was any evidence of dementia. 

(ii) To administer a wide range of anterograde and retrograde memory tests to 
learn if the selectivity of memory impairment observed previously was still 
present or whether a more global amnesia had developed. 

(iii) To document the occurrence of any further amnesic episodes to see if 
further light could be shed on their aetiology. 

(iv) To obtain more precise neuroradiological information on the possible 
anatomical basis of his condition. Goldberg et al. (1981) have suggested that a 
lesion in the ventral tegmental region of the mesencephalon may underly isolated 
retrograde amnesia. However, their patient had a severe blunt injury with some 
degree of generalized cerebral pathology, and as yet there has been no further 
evidence to confirm or refute this hypothesis. 

In addition to administering up-to-date tests of retrograde amnesia, we were 
able to assess memory for famous cars and examine our patient's autobiogra-
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phical memory, using techniques which were not widely available at the time of 
the earlier testing. We were also able to examine the effects of contextual cues on 
our patient's remote memory performance. 

CLINICAL INVESTIGATIONS 

E.D., a 74 year-old right handed man, was observed in 1977 to suffer from episodes of 
transient amnesia. At the time of the earlier investigation of B.D.'s condition in 1982, he 
had experienced approximately twenty such episodes over the previous five years. Over the 
subsequent five years, his wife had recorded a further 12 episodes, though the nature of 
some of these episodes (to be described later) is such that E.D. may have had additional 
episodes which had not come to her attention or had been forgotten by him. There 
appeared to be three relatively distinct types of acute memory dysfunction. For one type, 
there was a period of 'confused behaviour', which usually occurred on awakening, and 
lasted an average of half an hour. The main feature of this 'confused behaviour' was a 
period of retrograde amnesia, generally lasting a day but sometimes encompassing events 
which had taken place over the previous few months or, on a few occasions, over the 
previous few years. There was also poor ongoing memory which included disorientation 
for time. There was never any occurrence of disorientation for place, nor any inability to 
recognize his wife. There was no evidence of an epileptic fit during the night, nor anything 
to suggest a typical post-ictal confusional state. The retrograde memory loss might 
sometimes include significant events such as holidays abroad. His memory for the par
ticular event(s) would usually recover after his family had gone over them several times, 
though this might take up to several hours. The morning 'confusional' states stopped 
occurring around 1986. 

Around 1982, the morning episodes continued to occur, but less predictably and less 
frequently. In addition, they were now accompanied by a significant number of day-time 
episodes. In this second type of memory loss, E.D. would be unable to recall an event 
which had occurred several hours/several days earlier and this might only become 
apparent through chance conversation, i.e. there would be evidence of a short period of 
retrograde amnesia but no other evidence of a 'confusional' state. For example, on one 
occasion E.D. displayed what appeared to be a minor memory lapse (forgetting a tea 
engagement later in the afternoon), but during subsequent conversation with his wife it 
transpired that E.D. could not recall a major event which had been occurring over the 
previous few days -a team of tennis players from Holland had been visiting for about a 
week and had played several matches in the tennis court attached to their house. These 
day-time episodes largely disappeared by 1986, with one minor episode of memory loss in 
July 1987. E.D.'s wife considered that his memory loss for events would not recover 
spontaneously -i.e. he would not by himself subsequently recall an episode which he had 
forgotten, but he usually achieved some memory for the event after she had gone over it 
quite a few times. 

A third type of transient amnesic episode was one which had clear epiletic features. 
Thus, on one occasion in 1986, E.D. was playing tennis and he suddenly stopped playing, 
stood on the corner of the court apparently staring vacantly, and was unresponsive to his 
opponent. After a few minutes, he recovered completely and continued to play the game 
normally. When questioned two days later, he had a 'blank period' for this episode. There 
were two similar episodes during which E.D. became unresponsive, and on at least one of 
these occasions he also displayed involuntary chewing movements. Although we were not 
aware of any such episodes at the time of the earlier assessment in 1982, it now appears that 
one of these occurred in June 1981 and a further episode in October 1983. These episodes 
were usually quite short, and lasted a manner of minutes. 

On physical examination, E.D. did not show any focal neurological signs. A CT scan 
indicated some cerebral atrophy, but in view of his age this could not be confidently 
regarded as pathological. Magnetic resonance imaging (MRI) was carried out, with special 
emphasis on structures such as the hippocampus, temporal lobes and mesencephalon. No 
significant structural abnormality was found on any of the relevant MRI cuts. A number 
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of EEG examinations have recently been carried out. These have mainly shown evidence 
of a left temporal lobe abnormality, with the occurrence of spike waves, this pattern of 
abnormality being most apparent on a 48-hour continuous EEG recording. In a few 
instances, there have also been isolated spike discharges from the right temporal region. 
Doppler examination of the carotid bifurcations indicated the presence of mild bilateral 
constriction at the origins of the internal carotid arteries. 

In summary, E.D. showed evidence of further episodes of transient memory loss and 
also episodes which were indicative of the presence of epilepsy. EEG investigations, which 
did not show any significant abnormality in 1983, now showed clear evidence of left 
temporal lobe pathology, with spike waves that were consistent with the presence of 
temporal lobe epilepsy. Neuroradiological examination failed to reveal evidence of a focal 
structural lesion. 

E.D.'s memory loss for the past was not readily evident to others in his everyday 
behaviour. Apart from the episodes outlined above, the only other manner in which others 
might be aware of a memory impairment would be in respect of his failure to recognize as 
familiar, or to name, the face of someone he had met regularly over the years. Examples of 
such difficulties relate to members of a tennis club in which he is an active member, and 
E.D.'s inability to recognize as familiar the consultant whom he has seen around half a 
dozen times over the past 12 years. 

There was never any evidence of depression either in E.D.'s past history or in his 
presentation during clinical or neuropsychological assessments. His motivation to take 
part in the various investigations was excellent. 

NEUROPSYCHOLOGICAL INVESTIGATIONS 

(1) General Cognitive Testing 

As indicated in our earlier report (Kapur et al., 1986), E.D.'s socio-economic back
ground (retired businessman) and performance on an adult reading test (Nelson, 1982) 
indicated someone of rather above average premorbid intellectual level (estimated pre
morbid IQ = 114). We have taken this into account in our interpretation of test findings 
and in our selection of matched control subjects on the experimental tasks described 
below. As will also be seen below, on those tests where E.D. did show major impairment 
(mainly tests of remote memory) his deficits were so marked that it is unlikely they were 
affected by any differences in background between E.D. and control subjects. Subtests 
from both versions of the Wechsler Adult Intelligence Scale (Wechsler, 1955, 1981) were 
administered. Tests from the 1955 version which were administered in the earlier inves
tigation (Kapur et al., 1986) were repeated so as to allow for comparative measures to be 
obtained, and to allow any conclusion to be drawn regarding possible deterioration in 
cognitive function. Performance on these subtests is indicated in Table I. 

As can be seen, E. D. did not show any evidence of general cognitive dysfunction on the 
basis of these tests. There was no evidence of any decline from the last testing (where he 
had obtained a Verbal IQ of 106, a Performance IQ of 98 and a Full Scale IQ of 103). E.D. 
was also administered the remaining W AIS sub tests, this time from the revised scale 
(Wechsler, 1981). This was to check for any cognitive deficits which might be apparent 
using the more up-to-date normative data available with the revised scale. E.D.'s perfor
mance on these tests is also shown in Table I, and it can be seen that here too he performs at 
an average or above average level. In view of the left temporal lobe EEG abnormality, 
some further tests of language functioning were carried out. On a test of nominal dys
phasia (McKenna and Warrington, 1983), E.D.'s score of 19 was in the average/bright 
normal range, and his performance on the verbal fluency subtest of the Multilingual 
Aphasia Examination (Benton and Hamsher, 1978) was also unimpaired (56th percen
tile). 

On the Modified Card Sorting Test (Nelson, 1976), E.D. did not show any deficit, 
being able to sort by all six categories. On a face matching task (Benton et. al., 1975), his 
corrected score (41) was within normal limits. 
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TABLE! 

E.D.'s WAIS Test Scores 

Verbal IQ Performance IQ 

WAIS 115 103 

WAIS-R 

Full 
Scale IQ 

Ill 

TABLE II 

Subtest Scores 
(Age-scaled) 

Arithmetic-12 
Similarities-12 
Digit Span-13 
Vocabulary-IS 
Digit Symbol-15 
Block Design-10 
Picture Arrangement-S 

Information-12 
Comprehension-14 
Picture Completion-11 
Object Assembly-13 

E. D.'s Memory Test Scores 

Test Raw score Statistic score 

Wechsler Memory Scale 
Memory Quotient 116 
Story recall 10/23 
Visual reproduction 10/14 
Paired-associate learning 12.5/21 

Riverme~ Behavioural Memory Test 
Screening score 12 (max. score) 

Recognition Memory Test 
Word recognition 43/50 10 (scaled-score) 
Faces recognition 38/50 7 (scaled-score) 

Adult Memory andJnformation Processing Battery 
Story recall 

Immediate recall 44!56 75-90 percentile 
Delayed recall 31156 50-75 percentile 

Word-list learning 
List one 45175 25-50 percentile 
List two 5115 50 percentile 
Delayed recall, List one 8115 25-50 percentile 

Complex figure recall 
Immediate recall 63/80 75-90 percentile 
Delayed recall 64/80 > 100 percentile 

Design learning 
Design one 19/45 10-25 percentile 
Design two 5/9 75 percentile 
Delayed recall, Design one 2/9 I 0-25 percentile 

(2) Memory Testing 

(a) Anterograde Memory Testing 

E.D. was administered a wide range of memory tests to establish whether his ante
rograde memory functioning remained within normal limits. A number of tests were 
employed, sampling verbal and nonverbal tests, immediate and delayed recall and recog
nition, and list recall and paired-associate learning. E.D.'s performance on these memory 
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TABLE III 

E. D.'s Performance on the Revised Wechsler Memory Scale 

Sub test 
Orientation 
General memory 
Verbal memory 
Visual memory 
Attention/Concentration 
Delayed recall 
Logical memory (immediate 
Visual reproduction (immediate) 
Logical memory (delayed) 
Visual reproduction (delayed) 

Scaled score 
13114 
122 
114 
127 
93 
122 
84 percentile 
94 percentile 
94 percentile 
70 percentile 
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tests is summarized in Table II. His Wechsler Memory Quotient of 116 was similar to that 
(120) obtained on the last testing. Performance on individual subtests did not indicate any 
selective memory deficits. Approximately nine months later, E.D. was administered the 
Revised version of the Wechsler Memory Scale (Wechsler, 1987). His performance on this 
scale is indicated in Table III, and it can be seen that he scored at an above average level on 
all of the various memory subtests, though with an average score on the Attention/ 
Concentration sub test. In comparison with his other above average test scores, this finding 
suggests a mild attention/concentration deficit. 

On the Rivermead Behavioural Memory Test (Wilson, Cockburn and Baddeley, 1985), 
E.D. obtained the maximum screening score of 12. In the case of more specific nonverbal 
memory tasks, E.D. performed at a low-average level on a faces recognition memory test 
(Warrington, 1984), and obtained above average immediate and delayed (30 minutes) 
recall of a complex figure (Coughlan and Hollows, 1985). His learning of visual design over 
a set of learning trials was somewhat patchy, with below average learning and delayed 
recall of a design, though above average recall of a new interpolated design. In the case of 
verbal memory functions, his performance on a word recognition memory test was normal. 
His immediate and delayed (30 minutes) recall of a short story was unimpaired, though the 
proportion of delayed over immediate recall (70%) was somewhat less than the 100% 
delayed retention in the case of recall of the complex figure. His word list learning over a 
series of trials was unimpaired. 

In summary, therefore, over a wide range of memory tests E. D. consistently performed 
at an average or above average level, though he tended to perform better on verbal than 
nonverbal memory tests, with occasional evidence of mild deficits on the latter tasks. 

(b) Retrograde Memory Testing 

E. D. was administered four retrograde memory tests -one relating to identification of 
famous scenes (Kopelman, 1989); a test of recent past events, the Dead-or-Alive Test 
(Kapur, unpublished) which assesses memory for personalities who had been famous over 
the past 30 years; a test of memory for famous faces; and a memory test where the items 
comprised past and present cars. Tests were selected which have proven sensitive to the 
presence of retrograde amnesia in patients with amnesia or dementia, and which would 
sample a broad range of remote memory functions. Within the test battery outlined below, 
we were also able to examine the effects of contextual cues on memory for famous faces, 
and also ascertain whether E.D.'s remote memory loss for visual material which included 
people (e.g. famous faces, famous scenes) also extended to other visual stimuli, such as 
cars, which did not have faces or people as a major component. 

The famous scenes test assessed recall and recognition for news events which took 
place over the past 50 years. It is described in more detail elswhere (Kopelman, 1989), but 
essentially consists of the presentation of scenes depicting famous events which have taken 
place between 1935 and 1984- e.g. a scene depicting the explosion of the Hindenburg, a 
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scene depicting the Falklands war, etc. In the version of the task given here, five items 
sampled the period 1935-1939, nine items covered the period 1940-1949, ten items were 
used for each of the three decades between 1950 and 1979, and six items covered the period 
1980-1984. For technical reasons, E.D. was administered the recognition version of the 
famous scenes test first, and the recall version was administered two months later (his 
performance on the recall version was so poor that there were unlikely to have been any 
significant practice effects from the earlier administration of the recognition form). Items 
were presented on slides, with no specific time limit for a response. For the recall 
condition, the patient had to identify the scene, and for the recognition condition he was 
given five written choices from which he had to pick a correct response. The performance 

Fig. 1 -(a) Recall performance of E. D. and control subjects on famous scenes test. (b) Recognition 
performance of E. D. and control subjects on famous scenes test. 
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PERFORMANCE ON DEAD/ALIVE TEST 
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Fig. 2 -Performance of E. D. and control subjects on Dead! Alive test. 
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of E. D. and of five control subjects on the recall and recognition parts of the test is shown 
in Figures la and I b. Control subjects were matched for sex, educational level and for age 
(mean = 74.2 years, mean estimated premorbid IQ based on an adult reading test = 
117.8). As can be seen, for most items E.D. performed much worse than controls, and this 
held both for recall and for recognition testing. However, on recognition memory testing 
he did show a temporal gradient in his memory loss, with recent events performed at a 
poorer level than more remote events. 

The Dead-or-Alive memory test assessed E.D.'s ability to indicate whether a famous 
personality from the past was dead or alive, whether he/ she had been killed or had died of 
natural causes, and an indication of the time period (in five-year bands) when he/ she died. 
The subject was shown a written list of names, with the response-choices indicated at the 
top of the sheet of paper- DEAD, ALIVE, DON'T KNOW, the alternatives -DIED BY 
NATURAL CAUSES/KILLED, and the time periods which he could choose - 1950-54, 
1955-59,1960-64,1965-69,1970-74,1975-79,1980-84,1985-89. Fortyitemsmadeup the 
test- thirty related to famous personalities who had died, and the remaining ten referred 
to people who were still living. E.D. and a group of five matched control subjects were 
tested (mean age = 74.6 years, mean estimated premorbid IQ = 116.2). Items were scored 
such that for the 'alive' items, subjects obtained a score of two or zero. If they correctly 
indicated that a personality had died, they were given two points. A further two points 
were awarded if they could indicate the nature of the death (killed/natural causes), and a 
further two points were allocated if the time of the death was within one band-width of the 
time death. For example, if the person had died in 1963, the subject would obtain 2 points 
if he indicated the band-widths 1955-1959, 1960-1964, or 1965-1969. Figure 2 shows E.D.'s 
performance and that of the control subjects. As can be seen, E.D. performed poorly for 
both sets of items. He was not only unable to remember the deaths of many famous 
personalities from the 1970's and 1980's, but was even more impaired at indicating 
whether some topical personalities were still alive. There is some evidence of a temporal 
gradient in his memory impairment, in that people who died in the 1960's were relatively 
well remembered compared to personalities who died in the 1970's or 1980's. 

E.D. was also given a retrograde amnesia test (Parkin and Montaldi, unpublished) in 
which famous faces from earlier decades (1936-1985) had to be identified. Five decades 
were sampled -1936-45, 1946-55, 1956-65, 1966-75, 1976-85, with six items per decade. 
Two conditions were tested, one where the individuals were shown out of context and the 
other where the individuals were shown in a context which closely related to their occu
pation (e.g. a famous tennis player in an evening dress or in action wearing tennis gear). 
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E.D.'s performance on this test, together with that of a group of five matched control 
subjects (mean age = 75 years) is shown in Figure 3. As can be seen, E.D. performed 
poorly on the test. He did show some improvement in the 'context' compared to .. the 'no 
context' condition but this improvement was no greater than that displayed by control 
subjects. 

The retrograde memory tests thus far described all involve memory for people or events 
in which people were involved. In order to assess E.D.'s retrograde memory for items not 
involving people, we devised a test involving recognition of different types of car. The 
famous cars test included items from the 1930's through to the 1980's. Fifty four cars in all 

Fig. 3 -(a) Performance of E. D. and control subiects on famous faces recognition test, without 
context provided. (b) Performance of E. D. and control subjects on famous faces recognition test, with 
context provided. 

RECOGNITION OF FACES (WITHOUT CONTEXT) 

100~----------------------------------~ 

ti w 80 
a: 
a: 
0 
(J 60 
w 
Cl 

~ 40 z 
w 
(J 

ffi 20 
D.. 

0 
1936-45 1946-55 1956-65 1966-75 1976-85 

YEARS 

RECOGNITION OF FACES (WITH CONTEXT) 

100,-----------------------------------~ 

ti w 80 
a: 
a: 
0 
(J 60 
w 

1-~ 40 z 
w 
(J 

ffi 20 
D.. 

0 
1936-45 1946-55 1956-65 1966-75 1976-85 

YEARS 

D Controls 

Ill ED 

D Controls 
II ED 



100 

1- 90 
0 w 80 a: a: 70 0 
0 
w 60 
CJ 50 <( 
1-

40 z 
w 
0 30 a: w 20 c. 

10 

0 

Focal retrograde amnesia 

MEMORY FOR FAMOUS CARS 
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Fig. 4 -Performance of E. D. and control subjects on a test of memory for famous cars. 
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made up the set. We tried to include as many cars as possible from the 1930's and 1940's, 
though by virtue of the much greater car production in recent decades the majority of the 
cars did come from the 1950s onwards. E. D. was to indicate both the model of the car and 
the country it was most closely associated with. Figure 4 shows E.D.'s performance, 
together with that of a group of five matched control subjects (mean age = 72.8 years, 
mean estimated premorbid IQ = 113.2). Care was also taken to match control subjects 
with E. D. in terms of their experience and use of cars over the past 50 years. The data were 
not split according to time periods due to the difficulty of categorizing cars which often 
remain in public view over several decades. As can be seen, E.D. does not show any 
evidence of significant impairment on this task. 

In summary, E. D. showed evidence of marked memory loss for public events over the 
past 20-40 years, and it is of note that this memory loss also covers events which took place 
after the onset of his transient amnesic episodes in 1977. There was no evidence of 
differential facilitation of remote memory for faces by the provision of contextual cues, 
but on some tests there was evidence suggestive of a temporal gradient in the retrograde 
impairment. 

It appears, however, that E.D.'s remote memory loss is not global. Whilst he shows 
severe impairment for public events and for famous people, he does not show any memory 
impairment for famous cars. 

(c) Retrograde Memory Testing (autobiographical events) 

E.D. was administered an autobiographical memory test, details of which have been 
described elsewhere (Kopelman, Wilson and Baddeley, 1989). This assessed memory for 
personal past events (e.g. memory for specific incidents, such as holidays) and for personal 
semantic memory (e.g. names of teachers) from childhood to the recent past. E. D.'s ability 
to recall autobiographical episodes and items from semantic memory was generally un
impaired, and his test scores compares favourably with those reported by Kopelman et al. 
for elderly subjects. , ~~ 

Although E.D. performed well on this test, it should be borne in mind that, as we 
indicated in our earlier report (Kapur et al., 1986), he did display significant memory loss 
for certain specific episodes which had occurred in the past and this has persisted. Thus, 
for example, he does not have any memory for a prostate gland operation which he 
underwent 19 years earlier, nor does he have any memory for major surgery which his wife 
underwent 24 years ago. His autobiographical memory would, therefore, appear to be best 
described as 'patchy', with no generalized disturbance but the presence of some, isolated 
areas of memory loss. 
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DISCUSSION 

Five years after the original series of investigations, our patient continued to 
have episodes of transient memory loss. Most of these were, however, quite unlike 
those associated with the classical description of transient global amnesia. In 
some cases, there was evidence of retrograde memory loss without any accom
panying confusional state; in other instances, B.D. showed clear evidence of 
epilepsy during his attack. BEG investigations now indicated left temporal lobe 
abnormality; both CT scanning and magnetic resonance imaging failed to show 
any focal structural lesion. There was no evidence of any degenerative or other 
form of dementia. 

Over a large number of anterograde memory tasks, our patient performed at 
an average or above average level on most of these, with only mild, patchy 
impairment on some nonverbal memory tests. Our patient continued to show 
retrograde amnesia five years after its initial detection, and this was evident on 
the basis of scores from a wide range of remote memory tests. There was a relative 
sparing of memory for autobiographical events, although there was patchy evi
dence of loss of memory for certain personal life events. 

Our patient's retrograde memory loss, as evident on formal test of remote 
memory functioning, was as severe as that found in some studies of Alcoholic 
Korsakoff patients and patients with Alzheimer-type dementia (Albert, Butters 
and Levin, 1979; Wilson, Kazniak and Fox, 1981). In general, B.D. did not show 
any significant temporal gradient in his remote memory loss, though a gradient 
was evident on recognition memory for famous scenes, and to a lesser extent in his 
performance on the Dead-or-Alive test. We cannot readily explain the selective 
presence of this gradient. 

The general absence of a gradient would appear to suggest that mechanisms 
which have sometimes been offered to explain remote memory loss in amnesia
e.g. in alcoholic Korsakoff patients a true retrograde memory loss superimposed 
by an anterograde memory disorder- may not be applicable in the case of most 
of B.D.'s remote memory deficits. It is important to note that B.D.'s memory on 
such tests was at an impaired level not only for events which took place before 
1977 (when his episodes of transient memory loss first began) but also for events 
which took place after this date. This loss of memory for events during the last ten 
years may, of course, simply reflect retrograde impairment resulting from more 
recent transient amnesic episodes or it may represent the presence of subtle 
anterograde memory deficits which are only evident on tests which tap memory 
over months/years rather than minutes/hours. In either case, our patient's 're
trograde' memory loss for events predating his illness now coexists with a post
illness loss of memory for public events, and in this respect his retrograde amnesia 
is only a partially isolated one. 

In contrast to his poor performance on tests of past public events, B.D. 
showed relative sparing on formal tests of autobiographical memory, with anec
dotal evidence of significant memory loss for certain isolated events. It is pos
sible, as De Renzi, Liotti and Nichelli (1987) have pointed out, that different 
neurological mechanisms underly memory loss for public events and memory loss 
for autobiographical material. Alternatively, tests involving public figures or 
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public events may be more sensitive than autobiographical tests at detecting 
remote memory loss, either because they involve less familiar stimuli or because 
autobiographical events from the past are more often brought to mind (and hence 
rehearsed). Until a patient is described who has more severely impaired auto
biographical than 'public' memory, this alternative cannot be entirely ruled out. 
As well as showing relatively well preserved autobiographical memory, E.D. was 
also unimpaired on a retrograde memory test involving cars as stimuli. This is an 
important observation, because retrograde memory tests (unlike anterograde 
tests) usually involve famous people or events in which famous people were 
involved. Ellis, Young and Critchley ( 1989) have recently reported a case which is 
in some respects similar to that of E. D., including above-average performance on 
anterograde memory tests and relatively preserved autobiographical memory. 
Ellis et al. (1989) considered that their case could represent loss of memory for 
people, an interpretation which might also be given to E.D. A further possible 
explanation of E.D.'s deficits on remote memory tests is that they form a type of 
'semantic memory' loss, similar in degree of deficit but different in underlying 
mechanisms to that which is found in patients with amnesia or dementia who 
display analogous impairments. These issues cannot be unequivocally resolved 
until a wider range of retrograde memory tests can be developed that do not 
involve memory for people or which vary in their 'episodic' and 'semantic' 
memory loading. 

We cannot provide any definitive explanation for our patient's persistent 
retrograde amnesia. However, we do suggest two mechanisms which may be 
operating, perhaps separately or in combination. It is possible that multiple 
transient amnesic attacks, of the type found in our patient, may operate in a 
cumulative manner to produce a long-term retrograde amnesia, similar to the 
effects by which a large number of episodes of concussion in boxers may produce 
evidence of neuropsychological impairment (Roberts, 1969). It is of note that 
some of our patient's transient amnesic attacks were somewhat selective in that 
they usually only included a retrograde component, and it is possible that if they 
had included an equivalent anterograde component he might have been left with 
a classical amnesic syndrome. A second possible explanation for part of our 
patient's memory loss (i.e. for events after 1977) is that part of his condition 
includes a subtle anterograde memory difficulty, perhaps related to a form of 
subclinical epilepsy, and that this difficulty is not detectable by tests of memory 
functioning used in this study. One may therefore have to postulate a memory 
system, perhaps a 'very long-term memory' system, by which events over periods 
of days, weeks and longer are stored, and that it is this memory system which is 
impaired in the case of our patient. This hypothesis would not of course explain 
his memory loss for events prior to 1977, though it remains possible that he has 
suffered from a form of subclinical epilepsy prior to the first reported acute 
episode of memory loss. 

At the clinical level, our findings strongly suggest that our patient's episodes 
of transient memory loss were related to some pathology which was similar to that 
underlying his epilepsy. It would, however, be incorrect to state that the episodes 
were "caused by epilepsy", since epilepsy is itself not a pathology but a short
hand description of a group of symptoms and signs. Some of the clinical features 
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of our patient are similar in part to the case of 'transient partial amnesia' reported 
by Damasio, Graff-Radford and Damasio (1983), and to the patient reported by 
Deisenhammer (1981 ). The patient of Damasio et al. had relatively mild ante
rograde memory impairment during the episode of confusion, and she had 
symptoms suggestive of significant retrograde amnesia during the attack (e.g. she 
could not recognize as familiar the names of colleagues written in her diary). In 
addition, she had a temporal lobe EEG abnormality, with some spike waves, and 
the authors interpreted her hypergraphia as being a "seizure-related phenome
non". Pritchard et al. (1985) described two cases of transient amnesia where the 
memory dysfunction was characterized by some degree of apparent retrograde 
amnesia and minimal anterograde memory loss, as was sometimes the case in our 
patient. In both of their patients, the episodes of memory dysfunction stopped 
occurring after the introduction of anticonvulsant medication. The best way in 
which we can describe our own patient is perhaps to use the term 'transient 
epileptic amnesia', i.e. episodes of memory loss in a patient with other clinical 
evidence of epilepsy (cf. Gallassi et al., 1986; Gallassi et al., 1988). The amnesic 
episodes may, as in the case of one patient in the series reported by Miller et al. 
(1987), display all of the features of transient global amnesia, though in our 
patient most of the transient episodes were unlike the classical presentation of 
such amnesia. We do not, however, exclude the possibility that a number of 
pathologies are present in our patient, and that those which underly his epileptic 
attacks are different from those which underly his transient memory disorder or 
his persistent remote memory loss. A more detailed discussion of the syndrome of 
'transient epileptic amnesia' is presented elewhere (Kapur, 1989). 

The clinical and neuropsychological features of our patient are different to 
most other reported cases of retrograde amnesia. While retrograde amnesia has 
often been reported in patients with transient global amnesia, this has usually 
been reported in relation to the acute confusional state - though one study 
(Laine, Portin and Koski, 1984) did briefly report the presence of a certain degree 
of remote memory loss two weeks after the transient amnesic episode. A few 
patients with selective retrograde amnesia have been described, but the particular 
cases have been different in certain details from our own, and each had features 
unique to the particular case in question. The patient described by Roman
Campos, Poser and Wood ( 1980) was somewhat unusual in that her period of 
transient global amnesia lasted about ten days, compared to a mean duration of 
7.4 hours in the cases reviewed by Caplan (1985); in addition, her disinhibited 
behaviour during the episode was also somewhat atypical of such cases. Her 
retrograde amnesia was not assessed using formal tests of remote memory func
tioning, apart from cued recall of discrete autobiographical episodes. The retro
grade amnesia was somewhat patchy, with some evidence of intact memory from 
a three to ten year period prior to the onset of the illness, and its duration did not 
appear to be more than five to ten years in all. It is of note, however, that patient 
displayed a left temporal lobe EEG abnonnality,~_I1d,il). tbi_s_respect was similar in 
part to our patient. 

The patient reported by Goldberg (Goldberg et al. 1981; Goldberg and 
Bilder, 1986) had more extensive anterograde and retrograde memory testing, 
though no detailed control data were reported, except for a general knowledge 
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test which was administered. The main conclusion in this paper regarding their 
patient's selective retrograde memory loss were based primarily on differential 
rates of improvement of anterograde and retrograde memory functioning, rather 
than on absolute levels of performance, and it is notable that recall scores for 
some of the retrograde memory tests did in fact show some improvement over the 
time periods which were tested. His retrograde amnesia for personal past events 
covered a twenty year period, with memory loss for events such as his marriage, 
the birth of his children etc. One of the main points made by this paper related to 
the possible anatomical locus (ventral tegmental region of the mesencephalon) of 
selective retrograde amnesia. However, the case was one of a severe blunt head 
injury, with evidence of damage to other structures, some of which are involved in 
memory, and so the anatomical conclusions of this study must be treated with 
some caution. 

The case reported by Andrews, Poser and Kessler (1982) was also offered as a 
case of selective retrograde amnesia, but this case too had a number of unusual 
features. Their patient had loss of personal identity and loss of motor skills during 
the episode of memory loss, both of which are rarely if ever encountered in 
patients with transient global amnesia (Markowitsch, 1983; Caplan, 1985). The 
patient retained some memory for the period of confusion related to his transient 
amnesic episode. Although this too is somewhat unusual, it was present to some 
extent in our patient and in other reported cases of transient epileptic amnesia. 
The length of retrograde amnesia (40 years) was much longer than that of other 
cases which have been reported; this duration, and the absence of any apparent 
gradient in the memory loss, is somewhat unusual for neurological conditions. 
Neuropsychological testing of anterograde and retrograde memory functioning 
was limited to a relatively small number of tests. There was no positive evidence, 
from EEG, CT scan or similar investigations, of a specific disturbance of cerebral 
dysfunction, and so the precise pathology underlying this case remains uncer
tain. 

Stuss and Guzman (1988) have recently reported a patient with epilepsy and 
behavioural disturbance, and neuropsychological evidence of temporal lobe 
pathology. At one stage of his illness there was both anterograde and retrograde 
memory loss, with impaired recognition of familiar faces. This partially resolved 
with anti-convulsant treatment, and he was left with marked remote memory loss, 
especially for personal life events. Anterograde memory performance remained 
impaired on some tests (e.g. word-list recall), but his overall performance was 
much less affected than his remote memory functioning, and he was able to 
relearn certain events from his past and to retain awareness of this relearning. 
However, this patient's retrograde memory loss resolved after an interview while 
he was under the effects of sodium amytal, and the possibility therefore remains 
of psychogenic factors underlying part or all of his remote memory loss (Gow et 
al., 1989). 

Few researchers have offered specific hypotheses as to the mechanisms which 
might underly selective retrograde amnesia. At the pathophysiological level, we 
consider it feasible that repeated attacks of transient amnesia, in which retro
grade amnesia is a major component, may result in the gradual development of a 
more permanent and long-term impairment of remote memory. At the level of 



400 Narinder Kapur, Andy Young, David Bateman and Philip Kennedy 

storage and retrieval mechanisms, we consider it unlikely that past memories are 
somehow stored in medial temporal lobe structures and that a lesion in this region 
destroys such representations. It is more likely that past memories are repre
sented in large areas of the cerebral cortex, perhaps more so in association areas, 
and that retrieval units related to such memories have a corresponding code or set 
of 'indexing units' in medial temporal lobe structures, similar to the indexing 
units hypothesized by Teyler and Discenna (1985). Evidence from electrical 
stimulation studies (Halgren, 1984) would appear to lend support for such a 
'triggering' role for medial temporal lobe structures in the evocation of past 
memories. It is possible, therefore, that lesion in this area will 'disconnect' the 
mechanisms which allow retrieval of 'familiarity recognition' of particular memo
ries from those which relate to representation of the memories themselves in other 
areas of the brain. On the basis of such a disconnection hypothesis, it should be 
possible for a relatively discrete, limited form of cerebral pathology to result in 
selectively impaired remote memory functioning. 

ABSTRACT 

A patient (E.D.) who had displayed a selective retrograde amnesia in association with 
transient amnesic episodes (Kapur et al., 1986) was reexamined five years after initial 
assessment. At the clinical level, his transient amnesic attacks continued, but some of these 
had clear epileptic features. In addition, EEG investigation indicated temporal lobe 
abnormality, more prominent in the left temporal region, and supported a clinical diag
nosis of temporal lobe epilepsy. Both CT scanning and magnetic resonance imaging were 
unable to detect the presence of any structural lesion. At the neuropsychological level, 
there was no evidence of dementia in the form of generalized cognitive dysfunction nor 
significant deterioration in cognitive funtioning since the earlier assessment. Our patient 
continued to show marked memory loss for public events over the past 20-30 years, in the 
context of normal or near normal performance on most tests of anterograde memory 
functioning. While memory for famous scenes and famous faces was markedly impaired, 
our patient's memory for famous cars was within normal limits and his memory for 
autobiographical events showed only patchy impairment. Although E. D. performed at an 
average or above average level on most standard tests of anterograde memory functioning, 
our patient did show evidence of significant memory loss for public events which had 
occurred over the past ten years (i.e. since the onset of his illness). The possibility is raised 
that E.D.'s memory disorder may represent a form of disconnection syndrome. 
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