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ABSTRACT
After a minor closed head injury, a 33-year-old man acquired extensive retrograde
amnesia (RA) covering the previous ten years and concerning autobiographical, semantic
and procedural memories. The patient’s learning abilities remained excellent and he
recovered considerable information from his wife, the media and personal documents. This
relearned information did not, however, provide a sense of personal experience in the first
weeks. CT and MRI failed to show brain damage, but EEG and SPECT examination showed
a marked right temporal dysfunction. After three months the patient had almost completely
recovered from RA. Interestingly, a parallel recovery was observed in the second SPECT
obtained at this period. There was clearly a blockade of retrieval, while the stored engrams
were probably intact. The mechanisms underlying such a functional amnesia are discussed
in the light of previous reports of amnesia without brain lesions.
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INTRODUCTION
Ribot (1881) has probably to be credited for the first description of a pure
retrograde amnesia. He reported the case of a young woman who, in the course
of an epileptic seizure, displayed an extensive amnesia for past events only.
However, it was then often assumed in neurological practice that retrograde
amnesia never occurred without concomitant anterograde amnesia, (e.g., Russel
and Nathan, 1946; Squire et al., 1975). In recent years, this postulate has been
challenged in the light of several cases of ‘focal retrograde amnesia’ (FRA) or
‘pure retrograde amnesia’, mostly secondary to herpes encephalitis or head
trauma (for review, see Kapur, 1993, 1999). We report a case of FRA, whose
particularity was its occurrence after mild head trauma without brain damage but
with demonstrable temporal lobe dysfunction.
CASE REPORT
FP, a 32-year-old man, with a 9-year educational level and no history of neurological
or psychiatric disorder, slipped on ice and sustained a mild posterior head trauma, on
January 2, 1996. He did not lose consciousness and immediately got up without help. His
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wife reported that less than a minute later FP looked strange, did not remember the trauma
and no longer knew where he was. He never lost his sense of personal identity and never
failed to recognize family members. On admission to a local hospital, the neurological
examination and a CT scan were normal. When FP was discharged 3 days later his
anterograde memory was described as normal but he had no recollection of the 24 hours
following the trauma. Above all, he had an extensive retrograde amnesia for all events
occurring since 1985. He did not remember that he had been married for 10 years and had
a 7-year-old son, that he had built a house in 1988 and had his own business. His amnesia
also concerned semantic information, i.e. political or cultural events that occurred during
the same period. He had no past history of psychiatric disorders and at the time of the
examination there were neither psychiatric nor psychological disorders.
FP was examined as an outpatient between January 6 and March 14, 1996. He then
resumed his work as a carpenter without difficulty. On examination, FP was always fully
alert and cooperative and his behaviour appropriate. He was able to explain his difficulties
and progressively ‘rebuilt’ his past memory with the help of his wife and information
gathered from television, newspapers and his photo albums. The many 14-year political
retrospectives broadcast after President Mitterrand’s death in January 1996, were very useful
to FP for the reconstitution of his memory.
Neurological examination was otherwise normal. An EEG performed on January 6
showed slow waves distributed bilaterally in the posterior temporal areas, with a
preponderance of theta and delta waves on the right side. These abnormalities disappeared
progressively, but the right temporal slowing was still present in February. At that time
MRI scan was normal and SPECT scans demonstrated a marked right temporal
hypoperfusion in the resting condition. Perfusion indexes were calculated by producing a
region of interest/cerebellum activity ratio. For the anterior temporal region this ratio was
28.8 on the right side and 32.2 on the left (Figure 1).

Fig. 1 – Coronal slices of FP’s first SPECT scan showing well defined right temporal
hypometabolism.

NEUROPSYCHOLOGICAL FINDINGS
Anterograde Memory
In everyday life, FP did not complain of difficulty in learning new
information, and the relearning of much information lost in the post-traumatic
period also supports the absence of significant anterograde amnesia. He was
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perfectly well oriented in time and space. Performances on the Revised Wechsler
Memory Scale (Wechsler, 1991), reported in Table I, were normal on all the
subtests except story recall (score: 16, N = 28.0 ± 6.8). Although the verbal index
was significantly lower than the nonverbal index, verbal learning capacities
appeared to be fairly well preserved, since in Rey’s 15-word learning task FP had
high scores. There was no abnormal forgetfulness: 9 days later, FP was still able
to recall 8 of 15 words on free recall, and 14 words on recognition (Table I).
TABLE I

FP’s Scores on Standard Memory Tests and on Kopelman et al.’s (1989) Questionnaire of
Autobiographical Memory

Wechsler Memory Scale-Revised
Verbal memory quotient
Visual memory quotient
General memory quotient
Attention-concentration quotient
Delayed recall quotient
Rey’s 15 words recall
5 trials (respectively)
Recognition
Delayed recall (9 days later)
Delayed recognition (9 days later)
Questionnaire of Autobiographic Memory
Semantic: Childhood
Semantic: Adulthood
Semantic: Recent life
Episodic: Childhood
Episodic: Adulthood
Episodic: Recent life

FP

Norms

75*
114
86
102
96

> 85
> 85
> 85
> 85
> 85

8,11,14,15,15
15/15
8/15
14/15

75th-100th percentile
100th percentile

18/21
21/21
17/21*
7/9
6/9
5/9*

cut-off
14-15
16
18
5
5-6
6

*Abnormal scores.

Retrograde Memory
Retrograde memory was assessed in the three weeks after the trauma.
Autobiographical Memory
FP’s autobiographical memory for events prior to the head trauma was
assessed by means of a semi-structured interview covering past personal events,
using procedures similar to those of Kopelman et al. (1989). FP’s responses
were compared with those of his wife. The questions covered 3 broad periods:
infancy, young adulthood and recent life, and concerned either ‘personal
semantics’ (e.g. the name of the first school attended, names of teachers, etc.) or
autobiographical ‘incidents’ from the patient’s life (a broken leg, marital
problems, etc.). A source of difficulty in assessing autobiographical memory
stemmed from FP’s rapid re-acquirement of forgotten events. However, he
spontaneously distinguished between events he had never forgotten – a feeling
of “actual experience” – and those he had only recently relearned. This
distinction does not appear in our scoring but has its importance in a qualitative
analysis. FP’s autobiographical memory loss concerned recent life (since l985),
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and mostly episodic events, i.e. there was a temporal gradient (Table I). For
instance, he could give details about the end of his short stay in hospital but was
unable to say where he had been on holiday before his accident.
Public Events
A questionnaire on major public events was used to assess semantic memory
(Thomas-Antérion et al., 1994). The protocol used 28 sentences and 26 pictures
related to 20th-century events. FP was required to recall each event, then to
recognize it in a multiple-choice question and finally to answer two questions on
details about the public event. For instance, FP was asked to say what event
Chernobyl referred to; next, whether it was a Russian ballet dancer, a civil
nuclear disaster, or Khruschev’s successor; lastly, in what country Chernobyl
was located and how many casualties were reported officially. The chosen
events were distributed throughout the century, with a larger representation of
more recent years. Two sessions were necessary to present all the questions, the
‘verbal battery’ 9 days before the ‘visual’ one: this may explain FP’s better
results on the visual items, whereas control performances on the two batteries
were fairly similar in Thomas-Antérion et al.’s study.
Table II and Figure 2 show that FP scored low in evocation and open-ended
questions, particularly those covering the last decade. The better memory for
public events that occurred during the patient’s life than memory for events that
occurred before the 60’s (FP was born in 1963) is also observed in controls and
is positively correlated with a low educational level (Thomas-Antérion et al.,
1994). To multiple-choice questions, FP’s answers were often appropriate but
very slow. When FP stated that he did not know the answer, he tried to guess
probable foils. Thanks to many verbalized deductions, he often chose the correct
answers, but with no certainty.
Famous Faces
Twenty-five photographs of prominent public figures were selected. These
were persons who began to be famous in one of the three decades of FP’s life:
8 well known before 1975, 8 for 1975-1984, and 9 for 1985-1994. The photos
were randomly presented on 10 × 7 cm cards. FP’s recognition of public figures
of the most recent decade was compared to that of personalities from the two
TABLE II

FP’s Scores on Thomas-Antérion et al.’s (1994) Public Events Test
Free recall

Multiple-choice
questions

Open-ended
questions

Total

Controls

Verbal battery

36%
(10/28)

78%
(22/28)

37,5%
(21/56)

47%
(53/112)

80,00
± 0,02%

Visual battery

58%
(15/26)

73%
(19/26)

42%
(22/52)

54%
(56/104)

80,00
± 0,02%

Total

46%
(25/54)

76%
(41/54)

40%
(43/108)

50%
(109/216)

80,00
± 0,02%
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Fig. 2 – FP’s scores on Thomas-Antérion et al.’s (1994) Public Events test.

previous decades. FP was asked to say if he had ever seen the target face. If he
was unable to name the person, he was asked to describe the person in detail.
For example, for someone he identified as an actor, he was asked in what play,
film or television series he had appeared. FP was questioned until the examiner
was convinced that the patient had given sufficient identifying information, or
until it was clear that his information was vague or nil. In Figure 3, showing
FP’s identification of famous faces, it is clear that the more recent the public
fame, the poorer FP’s recognition.
New Words
We selected new French words that had appeared for the first time in the
annual editions of the Petit Larousse dictionary during the most recent decade.
Eighteen were selected (fax, parapente, Walkman, etc.). FP was asked to define
the words. A score of 0 was given for no or incorrect response, 1 for a vague
definition, 2 for a correct definition. His responses were compared to those of 3
controls, matched for sex, age and educational level. FP obtained a score of
20/36 (three controls: 29, 30 and 31/36, respectively). Two types of responses
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Fig. 3 – FP’s scores on a Famous Faces Recognition Test. Performances are compared to those
of 3 controls, matched for sex, age, profession and educational level.

suggested a loss of words: sometimes FP said he did not know words he
obviously must have known before his trauma: for instance, among other words,
he had forgotten parapente, although he had marvelled at them during his last
holidays, in Savoie in 1995. For several other words, such as ‘fax’, he defined
them correctly, but acknowledged that he had relearned them a few days before
with his wife or from television. Nevertheless, they were scored 2.
Procedural Memory
FP’s handwriting changed after the trauma; he wrote again the way he had
10 years before in vocational training. Whereas the ‘adult’ signature he had
recently adopted was rather hard to read, after the trauma he could not help
signing with the nice juvenile hand he had used in his twenties (Figure 4). He
then practised signing with his ‘adult’ signature. He was also unable to use his

Fig. 4 – Facsimile of FP’s signature before and after the trauma (the name has been slightly
altered on the second signature to preserve the patient’s anonymity. The patient gave his written
consent).
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fax before he had reread all the instructions, but he quickly relearned how to
operate it.
In March 1996, the retrograde amnesia had almost completely disappeared,
and the patient thought he could resume work. However, he acknowledged that
he still felt unfamiliar about some relearned autobiographical events. In a control
visit in October, he thought he had completely recovered. On a second SPECT,
performed in October, all the metabolic ratios were symmetric and normal,
likewise EEG recordings were normalised.
DISCUSSION
We have documented the case of FP, who sustained a minor head trauma:
anterograde amnesia was disproportionate to the degree of trauma but
disappeared 24 hours after the accident. It corresponded to the classical picture
of transient global amnesia, triggered by head trauma (Schacter and Kihlstrom,
1989). On formal testing, his anterograde memory was fairly preserved and
confirmed his good learning capacity. His memory for day-to-day events showed
little or no verbal memory impairment. Retrograde amnesia lasted for about 2
months and encompassed the previous 10 years. Given his recovery from
retrograde amnesia, even if it occurred two months after the trauma, FP can also
be thought of as a case of transient retrograde amnesia. Cases of marked
retrograde amnesia and mild or absent anterograde amnesia have been reported
increasingly during the last two decades. Some of the patients show evidence of
brain damage or brain hypometabolism whereas others do not. In both situations,
a few cases of total recovery have been documented. Thus, Lucchelli et al.
(1995) reported recovery of past memories after one year of retrograde amnesia
in a patient having suffered a thalamic stroke. More relevant to the present study
was the case, reported by the same authors, who, following a mild head trauma
showed PET scan evidence of significant hypometabolism in the posterior
cingulate cortex bilaterally. The patient recovered totally from the retrograde
amnesia one month post-onset (no post-recovery PET scan was taken). Two
further similar cases reported in the literature were studied by Schacter et al.
(1982) and De Renzi et al. (1995). Both occurred without any clear brain
damage and were diagnosed as functional amnesias (see below). Though
retrograde amnesia was restricted to autobiographical events, De Renzi et al.
ruled out a psychogenic origin.
FP’s retrograde amnesia affected both semantic information (semantic
personal facts, public events, famous faces, new words) and autobiographical
events. More surprising was the loss of motor skills like working with a
computer, signing his name and writing which suggested a loss of procedural
memory, since his post-onset handwriting was more juvenile. Though
uncommon, such losses have been described after closed-head injuries: patient
BG had to quick relearn driving (Rousseaux et al., 1984) and patient MEB
cooking and knitting (Mattioli et al., 1996). However, our patient’s inability to
perform a complex motor task could also have been part of his semantic deficit
if what was forgotten were the specific actions needed to perform the activity of
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producing an ‘adult’ signature or writing (in analogy to ideational apraxia; see
De Renzi and Lucchelli, 1988).
Several lines of evidence suggested that FP did not actually lose his past
memory, but that his access to it was impaired. The crucial and main evidence
is his total recovery. Furthermore, during the retrograde amnesia period, the
‘lost’ episodes of his past life had only to be evoked once to be easily and
permanently relearned. This ‘saving effect’, which allowed FP to relearn faster
than a naive subject, indicates the preservation of covert knowledge. Moreover,
though FP did not rapidly reacquire a real sense of having experienced these
episodes, he acknowledged that sometimes, after a few days, their evocation
elicited a strange feeling of déjà-vu. Secondly, he performed well above chance
on multiple-choice questions about public events, even when he claimed not to
remember the facts or photos presented. This finding suggests that engrams were
preserved but could not be accessed consciously and responses relied upon
implicit recollection. This finding provides less anecdotal evidence for the
dissociation between explicit and implicit retrieval (Spinnler et al., 1996).
Prima facie, FP’s focal retrograde amnesia fulfilled criteria for functional
amnesia, that is, a “memory loss that is attributable to an instigating event or
process that does not result in damage or injury to the brain, and produces more
forgetting than would normally occur in the absence of the instigating event or
process” (Schacter and Kihlstrom, 1989). Even if CT and MRI did not show
macroscopic brain damage in FP, functional investigations with EEG and
SPECT did suggest a temporally limited dysfunction, suggesting a different
definition of functional amnesia. De Renzi et al. (1997) proposed the term
‘functional amnesia’ to account for cases that cannot be classified either as
psychogenic or as organic amnesia: “Although the term functional is often used
as tantamount to psychogenic, in its proper sense it means that the lesion affects
the function and not the substrate” (p. 788). Kapur (2000) and Kopelman (2000)
state that even in cases of sound brain damage, there is room for psychogenic
memory problems. This suggestion could be applied a priori to any case of
retrograde amnesia, even if there is no psychiatric signs, as in the present case.
In the same vein, Markowitsch (1996) indicates that it would be too simple and
artificial to separate totally organic from psychogenic mechanisms of amnesia.
Deliberate feigning on the part of FP seems unlikely since the precipitant
was a head trauma, which occurred in an unremarkable psychological context
and did not entail secondary gains. There was no past history of psychiatric
disorders, and psychiatric examination did not disclose any psychiatric
disturbances, nor an emotionally loaded event whose consequences the patient
would forget. There was no notion of fugue. The duration of his amnesia was
far superior to that observed in the classical psychogenic amnesia (De Renzi et
al., 1997). Moreover, the selective amnesia for events of the past decade did not
correspond to a particular event or situation of emotional significance: FP’s
failure to remember events from the last decade was consistent whatever the
form of memory assessed, i.e., semantic, episodic or procedural. His memory
loss respected Ribot’s law, which has only been described for organic amnesias,
such as Korsakoff syndrome (Seltzer and Benson, 1974), amnesia following
electroconvulsive therapy (Squire et al., 1975, 1981) or transient global amnesia
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(Hodges and Ward, 1989; Kritchevsky and Squire, 1989). He displayed a pattern
of amnesia closely resembling that described after damage to the anterior
temporal lobe both after head trauma (e.g., Rousseaux et al., 1984; Kapur et al.,
1992; De Renzi and Lucchelli, 1993) and herpes simplex encephalitis (Stuss and
Guzman, 1988).
FP’s EEG recordings indicated a bilateral temporal dysfunction, which is in
line with the observation of focal retrograde amnesias after bitemporal injuries
(e.g., Rousseaux et al., 1984; Kapur et al., 1992; De Renzi and Lucchelli, 1993;
De Renzi et al., 1995). SPECT scan showed a clear right temporal
hypometabolism at a time when memory for major public events of the past
decade had recoverd, but memory for autobiographical events was still patchy.
From a PET study carried out in normals Finck et al. (1996) inferred that a right
hemispheric network involving temporal, posterior cingulate and prefrontal areas
was engaged in affect-laden autobiographical memory. Therefore, it is possible
to speculate that at the time of our first SPECT study, the progressive recovery
of FP’s left hemisphere allowed for a correct recall of non affect-laden public
events, while autobiographical forgetfulness resulted from the persistent
dysfunction of the right hemisphere. When 11 months post-onset brain
metabolism became again normal, FP acknowledged that he had recovered
emotional feelings for most of his relearned personal history. Thus, we could
speculate that the retrieval path via right hemispheric structures, which had been
blocked at the time the first SPECT was performed, was again open.
There are several theoretical models that try to account for access impairment
(Damasio, 1989; Kapur, 1997; Gloor, 1990, among others) and several isolated
retrograde amnesia case studies that have concluded along the lines of these
models (e.g., Hunkin et al., 1995; Lucchelli et al., 1995; Evans et al., 1996; Fujii
et al., 1999). The models have in common a conceptual framework concerning the
flexibility of widely distributed neural networks, whose activation renders possible
the reproduction of memories. Thus, Gloor (1990) proposed that the information is
carried by “the specific pattern of connectivity woven between the neurons which
creates a distributed matrix of excitation and inhibition and is specific for the
experience it represents” (p. 1681). This implies that the defective patterned
matrices that were temporarily unable to be activated despite intact engrams, either
restore the previous distributed connectivity or are eventually activated under the
new pattern of connectivity. In the latter case, the quality of recovered memories,
probably due to re-learning, would be different from that obtained by restoration of
previous weights of connections, particularly concerning the emotional coloration
of recollections. FP stated that he recovered all his memories but that emotional
warmth was present for most but not all recovered memories.
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