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Amnesia:
Organic and Psychogenic

M. D. KOPELMAN

Thispaperdescribesthe clinicalfeaturesof selectedexamplesof organicandpsychogenic
amnesia, and it discussesthe nature of the dysfunctionthat these amnesiasentail. The
anterogradecomponentof organicamnesiainvolvesa severeimpairmentin acquiring(or
learning)new information,ratherthan acceleratedforgetting,andthismay reflectan under
lyinglimbicor neurochemicaldysfunction.Retrogradeamnesiahasa basiswhichis (at least
partially)independentof anterogradeamnesiaâ€”¿�in some patients, it appearsto involvea
failureto reconstructpast experiencefrom contextualcues, andthis may reflect a super
imposedfrontal dysfunction. Two types of confabulationare discussed,one of which
(â€˜provoked')isa normalresponseto poormemory,andthe other (â€˜spontaneous')appears
to reflectincoherent,context-freeretrieval,associatedwith moreseverefrontalpathology.
It is argued that many cases of psychogenicamnesia may resembleorganic amnesia,
in that they resultfrom an impairedacquisitionof informationat the time of initial input,
perhapsthereby predisposingthe subject to subsequentretrieval difficulties.

The stream of thought flowson; but most of its segments
fall into the bottomless abyss of oblivion.. . . Selection
is the very keel on which our mental ship is built. And

its utility is obvious. If werememberedeverything,we
should on most occasionsbe as ill off as if weremembered
nothing.

(William James, The Principles of Psychology, 1890)

We oftentimes find a diseasequite strips the mind of all
its ideas, and the flames of a fever in a few days calcine
all those imagesto dust and confusion, which seemedto
be as lasting as if graven in marble.

(John Locke, Essay concerningHuman
Understanding,1690)

In recent years, the truth of these two maxims has
been demonstrated in Luria's brilliant case histories,
which have illustrated the crippling consequences of
an extraordinarily absorptive and retentive memory
(Luna, 1969), as well as the devastating effects of
a â€˜¿�shattered'one (Luria, 1976). Memory plays a
centralorganisingand selectiveroleinour mental
life. Moreover, its anomalies of function were the
starting point for psychoanalysis; its impairment is
an early and common sign of organic dysfunction;
and its disruption in dementia is one of the most
prevalent and distressing of psychological disabilities.
For these various reasons, the study of memory and
amnesia should be of immense interest to the general
psychiatrist.

Regrettably, progress in this topic has sometimes
been impeded by the narrow perspectives of particular

disciplines,and by theirconflictinguses of
terminology. Because of this, the present review will
begin with a brief outline of the terminology to be
employed here; and it will then consider the topic
in four sections:

(1) clinical aspects of organic amnesia
(2) the nature of the deficits in organic amnesia
(3) the neuropathology of amnesia
(4) psychogenic amnesia.

The paper will summarise the principal features of
selected examples of organic and psychogenic
amnesia, and it will discuss the main theories
which purport to account for these disorders in
terms of the registration, retention, or retrieval of
information. In addition, it will draw attention
to resemblances between organic and psychogenic
amnesia, in the hope that the extensive research on
the nature of the former may also shed some light
on the latter.

Terminology
Experimental psychologists distinguish between a
primary (or short-term) memory of very limited
capacity, which holds information for a few seconds
only, and a secondary (or long-term) memory of
much greater capacity and durability. Secondary
memory, therefore, encompasses all material recalled
beyond a period of a few seconds, and items within
it may have occurred within the remote or recent
past. Remote and recent memory tend to be very

428

Review Article

https://doi.org/10.1192/bjp.150.4.428 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.150.4.428


Discreteepisode Persistentimpairment

Fugue statesPsychogenicPseudodementiaSituation-specifice.g.

for an offence

AMNESIA: ORGANIC AND PSYCHOGENIC 429

loosely defmed, but generally refer to the relative age
of particular memories; whereas retrograde and post
traumatic amnesia are precisely defmed in terms of
the onset of an injury or illness. Retrograde amnesia
(RA) refers to memory loss for events occurring
before the onset of a lesion, whilst post-traumatic
amnesia (PTA) refers to memory loss for events
following this, and, with respect to head trauma, it
ends with the return of the continuous registration
of â€˜¿�personal'memories. Anterograde amnesia (AA)
refers to an impairment in learning new material; it
is commonly used synonymously with PTA, although,
in traumatic cases, such an impairment may persist
long after the termination of PTA.

There have been various attempts to investigate
the subcomponents of primary and secondary
memory. Working memory refers to a particular
model of primary memory, distinguishing its sub
components and emphasising its information
processing activity. Secondary memory has been
considered in terms of episodic (personal) memory
and semantic (conceptual) memory, or, alternatively,
in terms of conscious recollection and memory
for skills (procedural memory): these will be
discussed below. Traditionally, primary and secon
dary memory were thought of as separate stores
operating in series: nowadays, greater emphasis is
placed upon the processes they entail, and some
authorities argue that they operate in parallel rather
than in series.

The present paper will use the term psychogenic
amnesia to refer to all instances in which memory
loss is presumed to have a psychological, rather
than an organic, basis. This term allows for the facts
that (i) both organic and psychogenic amnesia
involve disordered â€˜¿�function',and that (ii) some
combination of conscious and unconscious
(â€˜hysterical')factors may precipitate a psychologically
based amnesia.

The following two cases illustrate the way that
some of these concepts will be used in the present
paper.

A.B. is a 62-year-oldKorsakoff patient whoseWernicke
encephalopathy occurred in 1970, after many years of
heavy drinking. He performs at a normal or near-normal
level at tests of primary memory, such as digit span. He
can find his way about the hospital (procedural memory),
althoughhe is unableto describe(â€˜recollect')his route and
he soon gets lost if he leavesthe immediatevicinity. He
shows severe impairment at tests of secondary memory
whichrequire him to learn newmaterial (AA). He recalls
virtuallynothingabout recentevents,eitherin hispersonal
experience (episodic memory) or requiring conceptual
knowledge, such as the name of the present Prime Minister
(semantic memory). He also performs very poorly on a

remote memory test, which asks about news events
from the late l930s to the early l980s- although there
is relative sparing of memories preceding the mid
l950s. Obviously, both RA (pre-1970) and AA (post
1970) have contributed to this man's remote memory
impairment.

By contrast, C.D. is a 24-year-oldman who suffered a
moderately severe concussion injury in a road traffic
accident.He devdopedan RAof 10-15minutesand a PTA
of 24hours.Duringthe periodof hisPTA, hisperformance
at tests of primary memory was impaired, but this recovered
soon afterward. When reassessed some weeks after his
accident, his recall of recent and remote events appeared
completely intact except that his RA and PTA remained
unchanged, i.e. there was a discrete gap in his episodic
memory. He also showed a mild impairment on formal
learning tests (AA).

Clinical aspects of organic amnesia

The amnesic states seen in clinical practice can be
classified along two dimensions - organic vs psycho
genic, and discrete (time-limited) episodes vs
persistent memory impairment. Table I provides
examples of amnesic disorders falling within the four
quadrants of this classification. Obviously, there is
some overspill between the quadrants: for example,
head injury and hypoglycaemia often give rise to
discrete amnesic â€˜¿�gaps',but sometimes they may
produce more persistent memory impairment as well.
The clinical characteristics of selected examples of
organic amnesia will be briefly discussed in the
present section.

Lishman (1987) has described in detail the clinical
assessment and investigation of organic amnesia.
Some clinical tests of memory, e.g. the use of a

TABLE I
Amnesicstates

Organic

Toxic confusional state Drug toxicity
Head injury Amnesic syndrome,
Epilepsy specific
Alcoholic â€˜¿�black-out' Dementia,
Hypoglycaemia global
Transient global amnesia
Post-ECT
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memory and orientation scale and recall of a passage
of prose, appear to be more discriminating than
others (Kopelman, 1986a); and formal neuro
psychological assessment is usually essential.

Head injury
Head injury is the classical instance of a discrete,
organic amnesia. The familiar pattern of memory
loss consists of a brief period of retrograde amnesia
(RA), a longer period of post-traumatic amnesia
(PTA), and islets of preserved memory within the
amnesic gap (Russell & Nathan, 1946). Occasionally,
PTA may occur without any RA, although this is
more common in casesof penetratinglesions.
Sometimes, there is a particularly vivid memory for
images or sounds occurring immediately before the
injury, on regaining consciousness, or during a
â€˜¿�lucid'interval between the injury and the onset of
PTA.

As is well known, the duration of PTA is assumed
to reflect the degree of underlying diffuse brain
pathology. It is predictive of eventual cognitive
outcome (Brooks, 1984), psychiatric outcome
(Lishman, 1968), and social, outcome (Russell &
Smith, 1961), although these relationships are weaker
than isoftenassumed.Thereappearsto be a
relationship with age such that older subjects tend
to have a longer PTA and more serious deficits at
a given PTA (Russell & Smith, 1961), whereas in
subjects under 30 PTA is sometimes found to be less
effective as a predictor of subsequent memory
impairment (Brooks, 1972).

Following a mild head injury, a neurotic (â€˜post
traumatic') syndrome sometimes ensues in which
â€˜¿�forgetfulness'is a prominent complaint. The
aetiology of this syndrome remains controversial, but
itisclearthatthesymptomsoftenpersistlongafter
thesettlementofanycompensationissues.Inmore
severeheadinjury,theabilitytolearnnew material
is the slowest cognitive deficit to recover, and the
pattern of residual memory deficit resembles, in
many respects, that seen in the Korsakoff or
â€˜¿�amnesic'syndrome (Brooks, 1984; Baddeley et a!,
1987;Merskey& Woodforde,1972).

Alcoholic black-out
Goodwin et a! (1969) described discrete episodes of
â€˜¿�memoryloss for significant events' which occurred
in64% ofa sampleof100hospitalisedalcoholics.
These â€˜¿�black-outs'were alwaysassociatedwith
prolonged alcohol abuse and severe intoxication, and
were of two types. In the â€˜¿�fragmentary'type, the
subject became aware of his memory loss only after

being told about an event later: there were â€˜¿�islets'
of preserved memory, and the amnesia tended to
shrink through time in a manner analogous to the
RA ofa headinjury.Intheâ€˜¿�enbloc'variety,the
subject usually became aware of the memory loss on
awakening from sleep with a sense of â€˜¿�losttime': the
amnesic gap had a definite starting point, islets of
preserved memory were rare, and the memories were
very seldom recovered. In a minority of cases, the
subjectsâ€˜¿�cameround'whilealertand awake,
realising that they had no recollection of what they
had been doing: sometimes they had travelled, paid
cheques, stayed in hotels, in a similar manner to a
â€˜¿�fuguestate'.Threesubjectsreportedâ€˜¿�enbloc'black
outs lasting between 2 and 5 days. In addition, â€˜¿�state
dependent' phenomena were reported by 61% of the
patients who had black-outs: commonly, the subjects
wouldhidemoney when drunk,beunabletofind
it when sober, and would retrieve it again when
intoxicated. The authors cited a 47-year-old woman
who wroteletterswhen drinking,was unableto
decipherthemwhensober,andwouldresumewriting
assoonasshehadhad a fewdrinks:â€œ¿�Itwas like
pickingup thepencilwhereIhad leftoff.â€•
The diagnosisofan alcoholicblack-outcanbe

important in medico-legal cases in which a defendent
may claim amnesia for his offence, as will be
discussed below.

ECT
This is an iatrogenic form of â€˜¿�discrete'amnesia, and
the adverse effects of ECT on the recall of personal
memories were noted from an early stage (e.g. Jams
& Astrachan, 1951). In recent years, the pattern of
the memory deficit has been carefully mapped out.
Verbal memory appears to be particularly sensitive
to disruption, and unilateral ECT to the non
dominant hemisphere produces considerably less
memory impairment than bilateral ECT (Squire,
1977), making it important to identify the non
dominant hemisphere by a valid procedure
(Kopelman, 1982). Squire and his colleagues have
found that subjects tested within a few hours of ECT
show a retrograde impairment for information from
the preceding 1â€”3years, a pronounced anterograde
deficit on recall and recognition tests, and accelerated
forgetting of newly learned information (Squire,
1977, 1981; Squire et a!, 1984). Although these
deficits have been attributed by some to cholinergic
depletion, they are more widespread than would be
expected on such a basis, and would seem more likely
to be attributable to gross metabolic disruption.

Follow-up studies, 6â€”9months after ECT, reveal
that memory performance on objective tests returns
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to normal, apart from a persistent loss of material
acquired within a few hours of the convulsions
(Squire, 1977; Freeman eta!, 1980; Squire & Slater,
1983; Frith et a! 1983). However, complaints of
memory impairment persist (Squire, 1977; Freeman
et a!, 1980; Frith et a!, 1983), and are still evident
after 3 years (Squire & Slater, 1983). Squire & Slater
(1983) found that the complaints focus upon the
period for which there has been an initial, authentic
(retrograde and anterograde) amnesia. Freeman et
a! (1980) reported that the subjects who complain
most do, in fact, perform poorer on objective tests
than those who do not complain, but Squire & Slater
(1983), using similar tests, did not find this. Squire
& Slater (1983) and Frith et a! (1983) both indicate
that the â€˜¿�complainers'are the patients who have
recovered least well from their depression.

Korsakoff syndrome

The Korsakoff syndrome is the classical example of
a â€˜¿�persistent'organic amnesia. It is best defined as
â€œ¿�anabnormal mental state in which memory and
learning are affected out of all proportion to other
cognitive functions in an otherwise alert and
responsive patientâ€•(Victor et a!, 1971).

Lawson (1879) and Korsakoff (1889) both des
cribed profound amnesia occurring as a consequence
of extensive alcohol abuse, but they also recognised
that other factors could produce an identical
syndrome. Although Korsakoff indicated that recent
memories tend to be more severely affected than
remote, he emphasised that the retrograde
component to the amnesia is very variable and
sometimes extends back many years or decades.
Subsequent clinical and experimental studies have
confirmed the extensiveness of the remote memory
impairment, but tend to find that there is indeed a
relative sparing of the most distant memories,
whether tested in terms of the recognition or recall
of famous faces and news events, or the recall of

â€¢¿�personal memories (Butters & Albert, 1982; Squire
et a!, 1984; Baddeley & Wilson, 1986).

Korsakoff (1889) also drew attention to the
patients' disorientation in time and their inability to
recall the temporal sequence of events. The dis
orientation in time can result in an under-estimation
of the time spent in hospital (Moll, 1916) and of the
patient's own age (Zangwill, 1953), rather similar to
that described in some schizophrenic patients. The
failure to recall the temporal context of events may
contribute to confabulation, which often involves the
inappropriate and jumbled recall of genuine events,
rather than the fabrication of fictions (Korsakoff,
1889; Victor et a!, 1971). â€œ¿�Tellingof a trip she had

made to Finland before her illness... [the patient]
mixed into her story her recollections of the Crimea,
and so it turned out that in Finland people always
eat lamb and the inhabitants are Tartarsâ€•(Korsakoff,
1889).

It is commonly stated that both Wernicke and
Korsakoff failed to recognise the relationship of their
two syndromes (e.g. Victor et a!, 1971). However,
Korsakoff (1889) did in fact notice confusion, ataxia,
nystagmus, and opthalmoplegia in Some of his
patients. Describing patients seen in an acute
neurological service, Victor eta! (1971) reported that
Wernicke signs preceded the amnesia in 96% of
Korsakoff cases; whereas the recorded prevalence in
psychiatric series tends to be rather lower. Moll
(1916) suggested that the disorder can have either an
acute or an insidious onset; and recent studies have
confirmed that the initial clinical manifestations of
the disorder may range from acute coma (Torvik et
a!, 1982), through the classical acute Wericke
syndrome, to an insidious onset (Cutting, 1978a).
Moreover, the characteristic neuropathology is
identified in many cases at autopsy who have
survived in the community without being diagnosed
in life (Harper, 1983; Torvik eta!, 1982). This latter
finding provides some support for those who believe
that the clinical Korsakoff syndrome may represent
an extreme form of the memory impairment
commonly found in non-Korsakoff alcoholics (e.g.
Butters & Albert, 1982).

Alzheimer-type dementia

Memory impairment is a prominent early symptom
in dementing patients, but, unlike the above dis
orders, it takes place in the context of widespread
cortical atrophy and multiple cognitive deficits.
Morris and Kopelman (1986) have suggested that
the pattern of memory impairment in Alzheimer
type dementia can be viewed as the outcome of
â€˜¿�information-processing'deficits superimposed upon
an amnesic syndrome; and there is evidence that this
pattern may differ from that seen in normal aging
(Huppert & Kopelman, 1987).

There is a profound impairment in learning new
information but, surprisingly, the forgetting rate of
â€˜¿�acquired'information is normal in early cases, once
adequate learning has been accomplished, a pattern
which is consistent with that expected on the basis
of cholinergic depletion (Kopehnan, l985a). There
is also an extensive impairment of remote memory,
although, to date, objective tests have failed to
establish evidence of any relative sparing of the most
distant memories (Wilson eta!, 1981). Superimposed
on this pattern is a substantial impairment at tests of
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primary memory, e.g. digit span (Miller, 1973;
Kopehnan, 1985a); and there may also be impairment
in certain aspects of semantic memory, requiring
knowledge of facts or concepts (Weingartner et a!,
1983). Furthermore, the impact of these various
memory deficits upon the patients' daily lives is likely
to be potentiated by an interaction with the effect
of their other cognitive defects. For example, the
impairment of primary memory is most severe in
younger patients, who have the most advanced
neuropathology, and this deficit may exacerbate the
effect of any subtle dysphasic difficulty (Kopehnan,
1986b). Similarly, as discussed below, the combina
tion of amnesia and severe frontal dysfunction
may precipitate very florid confabulation in some
cases.

Clinical trials of cholinergic â€˜¿�replacement'therapy
to alleviate the memory disorder in dementia have
tended to be a little more successful than trials of
other pharmacological agents, although all are
disappointing. These studies have been reviewed in
detail elsewhere (Hollander et a!, 1986; Kopelman
& Lishman, 1986; Kopelman, 1986c).

Confabulation

Berlyne (1972) distinguished between â€˜¿�momentary'
confabulation, which is fleeting and has to be
provoked, and â€˜¿�fantastic'confabulation which is
sustained, wide-ranging, grandiose, and spontaneous.
These might better be termed â€˜¿�provoked'and
â€˜¿�spontaneous'confabulation as the former is seen
only in response to questions probing the subject's
memory, whereas the latter is readily evident in his
or her everyday conversation.

Provoked confabulation is common in amnesic
patients when given memory tests and may repre
sent a normal response to a faulty memory; it
may be related to the distortions and intrusions
commonly produced by healthy subjects when they
remember something poorly (Bartlett, 1932). In a
series of 16 Alzheimer and 16 Korsakoff patients
described elsewhere (Kopelman, 1985a,b), the
present autbor obtained instances of provoked
confabulation in seven Alzheimer and eight Korsakoff
cases, usually in the immediate or @delayed(45
minutes) recall of a prose passage. Moreover, when
17 healthy subjects were asked to recall this passage
after a 1-week delay, eight subjects showed similar
distortions or confabulations, e.g. in recaffing a
woman whose purse had been stolen in a high street,
it was said that she was a thief who was stopped by
the police, or that the episode took place near a
railway station. (A paper reporting these data in
more detail is in preparation.)

Spontaneous confabulation, on the other hand,
is a pathological phenomenon, which may result
from the superimposition of frontal lobe pathology
on an organic amnesia. This suggestion was first
made by Luria in 1976, and, subsequently, a number
of other researchers have identified an association
between confabulation and the presence of either
frontal lobe pathology or evidence of frontal
dysfunction (Stuss et a!, 1978; Kapur & Coughlan,
1980; Baddeley & Wilson, 1986). According to Luria
(1976), this kind of confabulation may sometimes
involve the inappropriate recall of real memories,
jumbled in temporal sequence (cf. Korsakoff, 1889;
Victor et a!, 1971), whereas Berlyne (1972)
emphasised the fabrication of fictions: it seems likely
that the latter can be grafted on to the former.
Several authors have noted that the confabulations
can be preoccupying, bizarre, and held with firm
conviction, in which case they may be distinguishable
from delusional memories only in that they occur in
the context of an organic amnesia rather than a
psychosis. Possibly because of the association with
fairly severe frontal lobe pathology, spontaneous
confabulation appears to be much commoner in the
more advanced stages of Alzheimer's disease than
in the chronic phase of Korsakoff's syndrome. In
Berlyne's (1972) series, it occurred in eight out of
62 dementing patients, but in only one Korsakoff
patientwho wasdescribedashavinghada frontal
lobe syndrome following a head injury. In the present
author's series, it was seen in only two cases, both
of whom were Alzheimer patients.

Kapur and Coughlan (1980) described a 48-year-old building
contractor who had an (anterior communicating) aneurysm
clipped followinga subarachnoid haemorrhage. CT scan
showeda well-definedarea of left frontal hypodensity.An
initial right-sided weakness recovered rapidly, but he was
left with a pronounced personality change including
irritability,apathy, and sexualdisinhibition.Performance
at delayed recall and â€˜¿�frontal'tests was poor, but he did
surprisingly well at recognition tests. Confabulation was
prominentandspontaneous:â€œ¿�Hewouldclaim...inthe
morningtohavefictitiousbusinessappointmentswhenin
fact he wasattending a day centre, would frequentlydress
for dinner in the evening in the mistaken belief that guests
were coming . . . When questioned about holidays or
outingsoverthe past fewdays,hewouldagainreportevents
that boreno relationto actualhappenings.Whenthecorrect
version of events was brought to his attention, he would
either seem puzzled.. . or place the confabulated event
in another temporal contextâ€•.

Nature of the deficits in organic amnesia

Neuropsychologists have devoted considerable
attention to trying to identify the nature of the
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memory deficits in organic amnesia. With regard to
anterograde amnesia, many theories have been
propounded but they can be broadly classified under
four main headings, corresponding to the stage or
aspect of memory processes considered impaired.
Some theories postulate deficits in the â€˜¿�acquisition'
processes occurring during and shortly after the
initial â€˜¿�registration'of information, whereas others
propose impairments in subsequent â€˜¿�retention'or
â€˜¿�retrieval'.

Faulty encoding
These theories propose that there is a deficit in the
psychological processes involved in the initial
â€˜¿�registration'of information. In particular, it has
been suggested that, whilst amnesic patients are able
to â€˜¿�encode'the direct, sensory properties of
information, they have difficulty in â€˜¿�processing'its
more meaningful (semantic) qualities. For example,
Korsakoff patients perform particularly badly at
learning word pairs (e.g. hungry-thin) whose recall
is normally facilitated by thinking of semantic links
between the words (Cutting, 1978b). On the other
hand, this does not seem to be true of all cases
(Squire, 1982), and giving instructions or orienting
tasks which encourage the extraction of meaning
from a stimulus produces, at most, a relatively small
enhancement in the amnesic patients' subsequent
recall of that stimulus (Meudell et a!, 1979;
McDowall, 1981). It seems unlikely that a failure to
encode semantic information is the fundamental
deficit in amnesia, although it remains plausible that
there exists some impairment in initial â€˜¿�encoding'
which is at present poorly defined and measured.

Faulty consolidation
A second type of hypothesis proposes that there is
impairment in the physiological processes which are
assumed to occur shortly after initial registration and
to establish (â€˜consolidate')information in memory
into some relatively permanent form (e.g. Meudell
et a!, 1979;Moscovitch, 1982). These processes were
traditionally thought to involve the â€˜¿�transfer'of
information from primary to secondary memory,
operating during a time-period of something less than
a minute. The hypothesis was suggested by the
finding that primary memory (holding information
for a few seconds) is relatively intact, in the presence
of profound amnesia, in patients with hippocampal
lesions, head injury, and in some studies of Korsakoff
patients (e.g. Milner, 1966;Brooks, 1984;Kopelman,
l985b). In one particularly intriguing study,
Lynch and Yarnell (1973) interviewed six concussed

American footballers within 30 seconds of their
injury and at intervals thereafter. Although they were
initially able to give a lucid account of events
occurring just before the blow, they subsequently
developed a â€˜¿�relativelycomplete' retrograde amnesia.

An attraction of consolidation theory is that the
properties and time-course of action of the cholinergic
neurotransmitter system might appear to make it an
excellent â€˜¿�candidate'as the physiological substrate
of the process (see Kopelman, l985a, l986c). A
problem is that such a rapid consolidation process
cannot explain why a retrograde amnesia of more
than a few seconds can occur; and Squire eta! (1984)
have recently postulated â€˜¿�consolidation'lasting as
long as two years to try to account for this difficulty
(see below).

Accelerated forgetting
A third possibility focuses attention upon â€˜¿�storage'
(retention) rather than learning processes. In recent
years, it has been suggested that patients who have
hippocampal lesions show faster forgetting, even
after material has been adequately learned (Huppert
& Piercy, 1979; Squire, 1981). In one version of this
theory, the accelerated forgetting appears to be
viewed as being superimposed upon (and arising
independently of) any â€˜¿�acquisition'deficit (Huppert
& Piercy, 1979); whereas, in another version, it is
seen as a consequence of a faulty (and protracted)
consolidation process (Squire et a!, 1984).

There is some evidence that normal aging causes
a slight increase in the forgetting rate of visuospatial
information (Huppert & Kopelman, 1987), and that
the gross metabolic disruption following ECT
produces accelerated forgetting (Squire, 1981).
However, there is surprisingly little evidence that
structural lesions produce accelerated forgetting.
Patients who have the Korsakoff syndrome, pene
trating and non-penetrating head injury, and
Alzheimer-type dementia have all been shown to
exhibit a normal forgetting rate (relative to age
matched controls), once efforts have been taken to
ensure that adequate initial learning has taken place
(Huppert & Piercy, 1978; Squire, 1981; Kopelman,
1985b; Baddeley eta!, 1987). It seems that the clinical
impression of faster forgetting in such patients arises
because information has never been adequately
absorbed at initial input.

Faulty retrieval
Two types of retrieval hypothesis have been
postulated. â€˜¿�Pure'retrieval hypotheses postulate a
retrieval deficit arising independently of any failure
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in â€˜¿�acquisition'processes. For example, Warrington
& Weiskrantz (1973) postulated that amnesic patients
are unable to suppress inappropriate responses
during recall or recognition tasks. They noted that
amnesic patients sometimes respond erroneously to
memory tests with what had been the correct replies
to previous tests (even if these had not been recalled
at the appropriate time); and, secondly, that the
provision of retrieval cues (e.g. initial letters of words
to be recalled) can improve their performance. On
the other hand, it has been shown that healthy
subjects also exhibit these phenomena when given
recalltestsatrelativelylongretentionintervals(e.g.
a week) - suggesting that they may be a consequence
of poor memory, rather than its cause (e.g. Woods
& Piercy, 1974). Moreover, restricting the number
of choices in a recognition or cued recall test does
not necessarily improve amnesics' performance,
relative to controls, in the way that this hypothesis
predicts that it should (Huppert & Piercy, 1976;
Warrington & Weiskrantz, 1978).

A modified retrieval hypothesis stresses evidence
that retrieval processes are dependent upon the
nature of initial encoding, in terms of a network of
cognitive and affective associations, and it suggests
that retrieval deficits arise in consequence of initial
encoding deficits. However, when couched in these
terms, the distinction between an encoding and
retrieval deficit becomes essentially linguistic (Squire,
1980).

Retrograde amnesia
In summary,theevidencereviewedabovewould
seem to suggestthatthedeficitin anterograde
amnesia occurs at the stage of memory â€˜¿�acquisition,'
although the precise nature of this fault, in terms of
(psychological) encoding or (physiological) consoli
dation, remains to be specified. Accelerated forgetting
does not seem to occur in cases of structural lesions,
and any retrieval deficits appear to take place as a
consequence of the initial â€˜¿�acquisition'deficit.

Such an explanation fails to account for retrograde
amnesia and for its temporal gradient, with relative
sparing of more remote memories in, for example,
the Korsakoff syndrome. However, various clinical
studies have suggested that retrograde and antero
grade amnesia may occur, and show improvement
or deterioration, independently of each other (e.g.
Goldberg et a!, 1982; Kapur et a!, 1986). Differing
anatomicalsubstratesforthetwoaspectsofamnesia
have been postulated, but there is very little
agreement on which site produces retrograde amnesia.

At a psychological level, several factors have been
implicated. Squire et a! (1984) cited the occurrence

of a relatively short (1â€”2years) retrograde
impairment in some head injury cases, post-ECT
confusionalstates,and a bitemporallobectomy
patient, as evidence for disruption of a prolonged
â€˜¿�consolidation'process. Much more commonly, the
lengthofretrogradeamnesiainheadinjuryisafew
seconds or minutes only (Russell & Smith, 1961), and
it certainly seems very plausible that such a short RA
mightresultfromadisruptedphysiologicalprocess,
such as â€˜¿�consolidation'.However, the more extensive
remotememory impairmentin Korsakoffand
Alzheimer cases requires a different explanation.

Butters & Albert (1982) demonstrated a loss of
recent memories in chronic alcoholics, which they
attributed to a progressive anterograde impairment
duringtheperiodof heavydrinking.Korsakoff
patients perform substantially worse than other
alcoholicsatremotememory tests,and Butters&
Albertsuggestedthat,superimposedonthealcoholics'
loss of recent memories, Korsakoff patients exhibit a
â€˜¿�generalised'retrogradeimpairment,whichhasan
abrupt onset at the time of the Wernicke encephalo
pathy. Alzheimer patients may manifest a similarly
generalisedretrogradeloss,in which a relative
sparing of the most remote memories may be more
apparent than real (Wilson et a!, 1981). It has been
suggested that this generalised, retrograde loss
consists of a â€˜¿�generalimpairment in reconstructing
past memories' (Squire et a!, 1984); and, in this
connection, it may be relevant that various authors
haveemphasisedtheroleofcontextualcues(e.g.
time, order, place) in the â€˜¿�reconstruction'(conjuring
up)ofpastmemories(e.g.Baddeley,1982).

Memory for context
There is now evidence that Korsakoff patients and
some (but not all) other amnesic patients have
particular difficulty in recalling the context of
information (Huppert & Piercy, 1976; Mayes et a!,
1985). In studies of anterograde amnesia, they show
a disproportionate difficulty in recalling the temporal
sequence of events, the place where something was
learned (spatial context), and the source of
information even when the information itself has
been recalled. In studies of retrograde amnesia, they
exhibit problems in dating or ordering events.

There are problems of method in most of these
studies, but evidence is accumulating that it is the
presence of concomitant frontal lobe pathology in
amnesia which may underlie the failure to recall the
context of information (Squire, 1982; Mayes et a!,
1985). Since some degree of frontal dysfunction is
common in Korsakoff and Alzheimer patients, it
seems reasonable to suppose that this failure to recall
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contextual information may contribute to their
difficulty in retrieving from remote memory â€”¿�a
hypothesis currently being tested by the author.
As mentioned above, frontal dysfunction and
impaired recall of temporal context have also
been implicated as factors producing â€˜¿�spontaneous'
confabulation: it seems plausible that spontaneous
confabulation may reflect more extensive frontal
lobe pathology, resulting in the extremely incoherent
(context-free) retrieval of past memories and
associations.

Memory without awareness

Whatever the fundamental deficit in organic
amnesia, certain aspects of memory do appear to be
relatively preserved in amnesia, and these appear to
be those components which do not require conscious
recollection of personal experiences. In the nine
teenth century, James Mill, Henry Maudsley and
William James had all emphasised that an essential
component of memory is the â€œ¿�additionalconscious
ness that we have thought or experienced (something)
beforeâ€•(James, 1890). However, at the turn of the
century, Claparede (1911) demonstrated that â€œ¿�the
feeling that (a memory) belongs to the person's
experience can be absent in situations in which
retention is evidentâ€•.He cited a Korsakoff patient
whose finger he pricked with a pin, and who avoided
shaking Claparede's extended hand the next day
without knowing why. This lady was able to learn
her way around the hospital, e.g. to the bathroom,
but was completely unable to describe her route.

Modern experiments have confirmed that severely
amnesic subjects can show normal conditioning
(Weiskrantz & Warrington, 1979); and can acquire
and retain affective reactions despite their profound
impairment of â€˜¿�consciousrecollection' (Johnson et
a!, 1985). They can also acquire and show retention
in certain skills, e.g. performing jigsaw puzzles or
reading back-to-front writing, in the absence of any
recall or recognition of having performed the tasks
before. In a particularly striking example, Starr &
Phillips (1970) described a pianist who was taught a
new piece of music but the next day had no recall
of it: on being hummed the first few bars, he was able
to continue playing the piece, although still unable
to recall the name of the piece or that he had been
taught it before. Such skill (or â€˜¿�procedural')learning
does not necessarily appear to depend upon well
established premorbid learning, and most researchers
postulate that it depends upon a subsystem of
memory independent of that which subserves
â€˜¿�consciousrecollection' (Moscovitch, 1982; Squire
et a!, 1984).

Probably related is the â€˜¿�priming'phenomenon, in
which a learning episode has a transient, facilitative
effect on the performance of a subsequent task. For
example, viewing a series of words during a study
session makes it especially likely that amnesic
subjects will give those words in response to some
subsequent test, even though their performance at
a recognition test of those words may be severely
impaired. Shimamura & Squire (1984) propose that
priming involves the activation of â€˜¿�pre-existing
elements or processing structures', which, in turn,
may be necessary for skill learning to develop.

A further suggestion, put forward in different
ways by Gillespie (1937) and Tulving (1972), is that
â€˜¿�semanticmemory' is selectively spared in organic
amnesia, i.e. memory for facts, concepts, and
language (as opposed to memory for personal
experiences or events). Unfortunately, the status of
semantic memory as an independent memory sub
system remains equivocal, because the tests used to
examine it have usually required the recall of material
which has been â€˜¿�over-learned'premorbidly. More
over, the concept of â€˜¿�semanticmemory' is itself
something of a conglomerate, in that the memory
system which subserves our use of language
(commonly spared in amnesia) may well differ from
that which enables us to name the present or past
Prime Minister (characteristically affected in
amnesia).

The neuropathologyof amnesia

Neuroanatomy and neurophysiology
Table!! lists the principal types of pathology which
give rise to an amnesic syndrome. Consideration of
these pathologies has led many authorities to postulate
that two types of lesion are particularly likely to
disrupt the formation of new memories: bilateral
hippocampal lesions and diencephalic lesions.

TABLE II
Aetiologyof theamnesicsyndrome
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Scoville & Milner (1957) reported moderate or
severe amnesia in eight patients who had undergone
bilateraltemporallobectomyformanagementof
psychosis or epilepsy, the amnesia being most severe
in three cases in whom the removal of the
hippocampi was most extensive. No amnesia was
seen in a case who had a unilateral operation only, nor
in a case in whom the hippocampi were spared. One
of the most severe cases (H.M.) has been described
in detail (e.g. Milner, 1966). He had a retrograde
component to his amnesia extending back 2 or
3 yearsbeforehisoperation,and a profound
anterograde amnesia. More than a decade after his
operation, he was unable to find his way to the home
inwhichhehadlivedforseveralyears;heperformed
the same crossword puzzle repetitively without
showing practice effects; and he mourned afresh
every time he learned that his uncle had died.
However, his immediate memory span, his IQ, and
his ability to hold conversation were all normal
(Milner, 1966). Patients who have suffered a herpes
simplex encephalitis sometimes manifest a similarly
severe amnesia, and the neuropathology typically
involves a profound necrosis of bilateral, medial
temporal structures as well as some involvement of
the orbitofrontal regions (Hierons et a!, 1978). The
hippocampi and the temporal lobes are, of course,
particularly implicated in the neuropathology of
Alzheimer's disease (Tomlinson & Corsellis, 1984);
and the temporal poles are especially vulnerable to
bilateral contusions in head injury (Teasdale &
Mendelow, 1984).

Diencephalic involvement was first implicated
from autopsy studies of Korsakoff cases. Malamud
& Skillicorn (1956) and Victor et a! (1971) noted that
thepathologyoccurredintheparaventricularand
peri-aqueductal grey matter, particularly in the
mammillary bodies and medial-dorsal nucleus of the
thalamus. Victor et a! (1971) pointed out that all 24
of their cases, in whom the medial-dorsal nucleus of
the thalamus was implicated, had a history of
memory impairment (Korsakoff syndrome), whereas
five cases in whom it was not affected had a history
of Wernicke features only. By contrast, the
mammillary bodies were implicated in all the
Wernicke and Korsakoff cases examined. Amnesia
in association with unilateral or bilateral involvement
of the thalamic nuclei, with apparent sparing of the
mamillary bodies, has been described in cases of
tumour, trauma, and infarction (McEntee eta!, 1976;
Squire & Moore, 1979; Speedie & Heilman, 1982).
However, Mair et a! (1979) have described two
amnesic cases whose autopsies showed lesions in the
mammillary bodies and the midline of the thalamus,
but not in the medial dorsal nuclei. Mair et a!

suggested that the lesions they described might
â€˜¿�disconnect'a critical circuit running between the
temporal lobes and the frontal cortex.

A potential difficulty for the view that the
diencephalon and hippocampi are critical in memory
formation is that lesions of the fornix bundle, which
transmits connecting fibres between them, do. not
always seem to produce amnesia in animals and man.
However, the more recent animal studies suggest
deficits consistent with those seen in human amnesia:
namely, a relative sparing of primary memory and
the learning of affective associations, together with
a profound impairment of secondary memory as
measured on recognition tests (Owen & Butler, 1981;
Carr, 1982). A more serious problem, documented
by Markowitsch (1984), is that lesions within the
hippocampi and thalamic nuclei themselves do not
always give rise to amnesia and, when they do, there
is usually concomitant involvement of other nuclei.
Whilst acknowledging that there may be â€˜¿�nodal
points' in the neural substrate of memory,
Markowitsch argues that the thalamic nuclei and
hippocampi do not represent discrete â€˜¿�functional
entities', but are embedded in complex neural circuits
and â€˜¿�neuronalassemblies'. Similarly, Mishkin (1978)
has argued that combined lesions within the
hippocampal (medial limbic) and amygdaloid (baso
lateral limbic) circuits are required to produce severe
amnesia; and it seems plausible to suppose that
neurotransmitter depletion within these circuits,
which contain cholinergic pathways, may be critical
in producing amnesia. The dorsomedial thalamus
and medial temporal lobes are the anatomical
locations (â€˜nodalpoints') where these two circuits
converge, and are, therefore, particularly vulnerable
to the effect of discrete, structural lesions (Speedie
& Heilman, 1982).

Neurochemistry

Recent attention has focused upon the neuro
chemistry of amnesia. In the Korsakoff syndrome,
the role of thiamine deficiency was confirmed by the
Dc Wardener & Lennox (1947) study of prisoners of
war in South East Asia; and, more recently, Blass
& Gibson (1977) have postulated a hereditary
abnormality of transketolase metabolism which pre
disposes some alcoholics to this disorder. However,
this latter study was based on only four cases, and
other studies indicate wide variability in transketolase
activity amongst Korsakoff and other alcoholics
(Leigh et a!, 1981).

In Alzheimer's disease, three sources of evidence
suggest that cholinergic depletion contributes to the
memory disorder:
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(a) neuropathological studies demonstrating reduc
tion in cholinergic enzymes and synthesis

(b) pharmacological studies examining the effect
of cholinergic â€˜¿�blockade'in healthy subjects

(c) clinical trials administering cholinergic agents
to Alzheimer patients.

These studies have been reviewed in detail elsewhere
(Kopelman, 1986c), and it seems likely that
cholinergic depletion accounts for some, but not all,
of the memory deficits seen in Alzheimer-type
dementia. A small study has suggested that there
may also be depletion of cholinergic neurons in
Korsakoff's syndrome (Arendt eta!, 1983), and the
pattern of the anterograde memory deficit in this
disorder would indeed be consistent with such an
observation: however, there is insufficient neuro
pathological evidence to place any great weight on
this hypothesis as yet.

The role of other neurotransmitter systems in
memory and dementia remains to be elucidated. An
impairment of the ascending noradrenergic pathways
in Korsakoff's syndrome has been implicated by
McEntee eta! (1984), but their results have not been
replicated (Martin et a!, 1984). Moreover, animal
studies implicate the adrenergic system in mechanisms
mediating attention and arousal, and trials of
vasopressin, which modulates adrenergic activity,
indicate an effect on arousal and mood rather than
memory (Kopelman & Lishman, 1986).

Psychogenic amnesia

Diagnosis and phenomenology
Table I includes psychologically based amnesias,
giving fugue states and situation-specific memory loss
as examples of â€˜¿�discrete'amnesias, and depressive
pseudodementia as a more persistent impairment. In
both discrete and persistent amnesia, the differentia
tion of psychogenic from organic causation can be
surprisingly difficult. In the discrete type, the
diagnosis usually relies on such features as the rate
and circumstances of the onset, loss of personal
identity (rare in organic amnesia except in advanced
dementia), and whether new learning is affected
(often spared in psychogenic amnesia, although not
necessarily so). In the persistent type, the past and
family history, the results of physical investigations,
the current pattern of deficit, and the patient's
response to it, all provide important clues, but the
diagnostic problem can remain perplexing.

The phenomenology of psychogenic amnesia often
bears interesting resemblances to organic amnesia.
For example, there may be islets or fragments of
preserved memory within the amnesic gap. A woman,

who was due to meet her husband to discuss divorce,
recalled that she was â€˜¿�supposedto meet someone'
(Kanzer, 1939). A young man, who slipped into a
fugue following his grandfather's funeral, recalled
a cluster of details from the year (1979) which he
described (after recovery) as having been the happiest
of his life (Schachter et a!, 1982). The subject may
adopt a detached attitude to these memory fragments,
describing them as â€˜¿�strangeand unfamiliar' (Coriat,
1907). In many cases, semantic knowledge remains
intact, e.g. foreign languages and the names of
streets, towns, and famous people (Kanzer, 1939;
Schachter et a!, 1982), whereas in others it is also
implicated (Coriat, 1907; Abeles & Schilder, 1935;
Kanzer, 1939). Similarly, performance at verbal
learning tests has been reported as unaffected (Abeles
& Schilder, 1935), mildly impaired (Schachter et a!,
1982), or more severely impaired (Gudjonsson &
Taylor, 1985). Memory for skills is often preserved
(e.g. Coriat, 1907), but in the Padola case (Bradford
& Smith, 1979)retention of a rudimentary knowledge
of aerodynamics and of other skills (e.g. solving
jigsaw puzzles) was taken, as evidence against an
organic amnesia â€”¿�an interpretation in conflict with
the recent findings regarding the relative preservation
of â€˜¿�procedural'memory, reviewed above. Sometimes,
memory retrieval may be facilitated by chance cues
in the environment (e.g. Abeles & Schilder, 1935;
Schachter et a!, 1982) but deliberate cueing is often
unsuccessful (Coriat, 1907; Kanzer, 1939), and the
results of amytal abreaction are very variable.

Fugue states

â€˜¿�Fuguestates' refer to a syndrome characterised by
the abrupt onset of a loss of personal (â€˜episodic')
memory and of the sense of personal identity,
associated with a period of wandering. The episode
usually resolves within a few hours or days, after
which the subject is left with a residual amnesic gap
for the period of the fugue. Fugue states are rare,
but their study has helped to elucidate the factors
predisposing to psychogenic amnesia. These are listed
in Table III.

There is always a severe precipitating stress, and
fugues are reported much more commonly in war
time (Sargant & Slater, 1941). However, they also
occur following marital or emotional discord or at
times of financial difficulty. A history of depressed
mood just before the onset of the fugue is virtually
always present, including those cases in which
there is some other, formal psychiatric diagnosis
(Berrington eta!, 1956). Occasionally, the fugue may
even represent a â€˜¿�flightfrom suicide' (Stengel, 1941).
For example, Abeles & Schilder (1935) described a
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TABLE III
Psychogenicamnesia:factors predisposing to fugue states

woman who deserted her husband for another
man: after a week she determined to return to her
family but, as she descended the Underground stair
way, she was contemplating suicide. â€œ¿�Instead
amnesia developedâ€•,the authors tersely reported.
Stengel (1941) claimed that suicide never occurs
during a fugue, but may take place as the subject
emerges from the fugue. A past history of an organic
amnesia is also common, arising, for example, from
a head injury, an alcholic black-out, or from
epilepsy. Berrington eta! (1956) reported that 16 of
their 37 cases had previously experienced a severe
head injury, and a further three cases head injury
of uncertain severity. On the other hand, epilepsy
is reported less commonly than is generally supposed,
Stengel giving the highest figure (lO@1o).In summary,
it appears that some subjects, who have experienced
an earlier organic amnesia, are predisposed to
developing a psychogenic memory loss, in the
presence of depressed mood and a severe precipi
tating stress. On the other hand, several authors have
remarked that these patients tend to be rather
unreliable personalities with either a tendency to lie
or a legal motive for wishing to have a fugue state
substantiated.

E.F. was a 46-year-old man who described 12 to 15
episodes of â€˜¿�goingblank' during the previous 5 years.
He said that these episodes lasted 2 to 36 hours, and that,
on â€˜¿�cominground', his feet were often sore, he was a long
way from home, and he had no idea of the time or what
had been happening during the previous hours. For
example, he found himself on one occasion near the
Thames, 10 miles from his home, with his clothes sopping
wet. There was a history of epilepsy since he was 19,
ECT and bilateral leucotomy at 33, major cardiac
surgery, recurrent depression, and two serious suicide
attempts. He had recently married for the third time: his
wife was many years younger than himself and was
pregnant. Marital difficulties were suspected, but were
vehemently denied by both partners. Mr E.F. asked for a

psychiatric report after being charged with driving whilst
disqualified, without any insurance, and whilst under the
influence of alcohol: his defence was that he had been in
a fugue state.

Amnesia for offending
A common form of psychogenic amnesia with
important implications is that claimed for a criminal
offence. Most commonly, this has been described in
association with homicide, in which it is claimed in
30â€”40@toof cases (Table IV). A study in Broadmoor
Hospital (Hopwood & Snell, 1933) and another in
Brixton remand prison (Taylor & Kopelman, 1984)
showed that amnesia also occurs in other violent
crimes, although less commonly. In these studies,
amnesia was found rarely or not at all in non-violent
crime: this may have reflected the locations of the
studies, but there is evidence that in violent crime
recall by victims and eyewitnesses is also impaired.
Taylor & Kopelman (1984) found that amnesia for
an offence occurs in three types of circumstance:

(a) homicide cases in which the victim is closely
related to the offender (a lover, wife, or family
member), and the offence is unpremeditated
and takes place in a state of high emotional
arousal

TABLE IV
Homicide studies

1. Pre-trial evaluations only; rate for convicted homicides not
given.
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(b) chronic alcohol abusers who commit a crime
when severely intoxicated and whose victims
are much less commonly related to them

(c) a small number of schizophrenic patients who
commit criminal damage when floridly
psychotic.

G.H. was a 40-year-old man, who had been born in
Egypt,and wasJewishby religion.He had livedin England
for 20 years, and was married to a 33-year-old English
woman. There was a son aged 9 and a daughter aged 3.
The wifewas havingan affair with a musician,and G.H.
was being treated for depression as an out-patient at a
teachinghospital. He was taking an antidepressantand a
benzodiazepine. On the day of the offence, the couple had
a furious row during which G.H. threatened to kill the
musician. His wife shared a bedroom with her daughter,
and the last thing G.H. rememberedwasgoingto kissthe
child goodnight. He reported that he could not remember
what happenedafter that until the policearrived, but that
he had beentold that he phonedthe policehimself.He was
charged with the murder of his wife by stabbing.

Depression and pseudodementia
A more persistent, psychologically based memory
impairment is that occurring in a depressive pseudo
dementia, the clinical features of which have been
described elsewhere. Memory impairment appears
to be common in depression, although in the
majority of cases it is relatively mild and poorly
correlated with the severity of the depression (e.g.
Kopelman, 1986a). The nature of the impairment
in those cases which masquerade as â€˜¿�dementia'is
unclear, but one suggestion is that the disorder
involves the more â€˜¿�effortful'aspects of memory
processes, and is closely associated with deficits in
attention, motivation, and drive (Cohen et a!, 1982).
Affective disorder also gives rise to some particularly
interesting state-dependent phenomena: depressives
show a relative facility in recalling unpleasant events
(Lishman, 1972; Lloyd & Lishman, 1975); this
increased accessibility of unpleasant memories has
a diurnal variation (Clark & Teasdale, 1982); and
patients with mood swings show superior perfor
mance at memory tests if mood is consistent between
learning and recall than if the mood changes
(Weingartner et a!, 1977).

Mechanisms in psychogenic amnesia
What mechanisms underlie psychogenic amnesia?
One possibility is that many instances of psychogenic
amnesia may result from faulty encoding of informa
tion at initial input (Kopelman, 1985a) and that
deficits in retrieval may arise in consequence of this.

In support of this view, it should be noted that
psychogenic amnesia commonly occurs in states of
abnormal mood or extreme arousal, in which normal
cognitive processing might well be compromised.
Fugues arise in the context of depressed mood and
severe stress; amnesia for offences in situations of
extreme emotional arousal, severe intoxication, or
florid psychosis; and memory disorder in depression
in association with impaired attention and moti
vation. This view, emphasising a disturbance in
memory â€˜¿�acquisition',suggests that the impairment
in psychogenic amnesia mimics that in organic
amnesia â€”¿�of which there is so often an earlier
history.

A second possibility is, of course, that psychogenic
amnesia is an example of â€˜¿�motivatedforgetting' or
repression. There is a considerable literature
purporting to test the â€˜¿�repressionhypothesis' by
showing that subjects tend to recall â€˜¿�pleasant'events
more readily than â€˜¿�unpleasant'(e.g. Meltzer, 1930)
and that this phenomenon cannot be accounted for
by the relative affective intensity of the memories
(Master eta!, 1983).Although Freud (1915/17) wrote
that â€œ¿�itis an undoubted fact that disagreeable
impressions are easily forgottenâ€•, this kind of
experimental study has often been criticised on the
grounds that it fails to take account of the role of
â€˜¿�antagonisticimpulses' in engendering repression
â€œ¿�anattempt at flight by the ego from libido which
is felt as dangerâ€• (Freud, 1915/17). Experimental
tests of repression in this sense tend to rely on very
crude laboratory analogues, but Erdelyi & Goldberg
(1979) have reviewed a number of concepts in
contemporary cognitive psychology which appear to
resemble repression. In this connection, the recent
observations in organic amnesia of memory without
awareness, and especially of preserved affective
reactions in the presence of profound amnesia, are
particularly intriguing.

A third possibility, strongly advocated by Bower
(1981), is a (primary) retrieval deficit. Bower
suggested that the â€˜¿�discrete'psychogenic amnesias
may reflect mood-state dependent phenomena,
similar to those described in depression. According
to this view, the experiences of a â€˜¿�dissociativestate'
would be retrieved if the subject could be restored
to the same subjective state in which they originally
occurred. Fugue states and amnesia for offences are
both associated with depressed mood and extreme
states of arousal (Berrington et a!, 1956; Taylor &
Kopelman, 1984); and the latter are also associated
with heavy abuse of alcohol in which state-dependent
phenomena have commonly been described (Goodwin
et a!, 1969). Against this view, the state-dependent
phenomena seen in laboratory experiments tend to
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be small and undramatic; mood disorder and alcohol
abuse are common, whereas psychogenic amnesia is
rare; and the only direct test of the hypothesis has
failed to support it (Wolf, 1980).

Conclusion

This review has attempted to summarise the clinical
features and the pattern of the memory dysfunction
in selected examples of organic and psychogenic
amnesia. It has also surveyed various theories which
purport to explain the nature of the dysfunction.

It appears that the anterograde amnesia produced
by structural lesions, including the widespread neuro
pathology of Alzheimer's disease, involves a severe
impairment in acquiring (or learning) new informa
tion, and any retrieval deficits arise as a consequence
of this. Contrary to clinical impression, the forgetting
rate of new information is not accelerated, once
adequate learning has been accomplished â€”¿�although
elderly people do show somewhat poorer retention
of visuospatial material than younger subjects, and
the metabolic disruption which follows ECT may
produce accelerated forgetting. The precise deficit
in psychological â€˜¿�encoding'or physiological
â€˜¿�consolidation',which underlies this acquisition (or
learning) deficit, remains to be elucidated. However,
the simultaneous implication of two limbic circuits
has been postulated as critical for the occurrence of
anterograde amnesia, and it is known that these
pathways contain cholinergic fibres. Future research
is likely to clarify further the role of neurotransmitter
depletion in producing amnesia.

Both psychological and pathophysiological evidence
suggest the partial independence of the retrograde
and anterograde components of amnesia. Retrograde
amnesia may result from a number of factors,
including a failure to make use of contextual cues
(with regard to time, order, place, and source) in
â€˜¿�reconstructing'past experience. There is controversy
as to where the critical lesions lie which produce
retrograde amnesia, but there is evidence that frontal
lesions disrupt the recall of contextual information.
Moreover, two types of confabulation have been
postulated, one of which (â€˜provoked')may be a
normal response to poor memory, but the other
(â€˜spontaneous') is characterised by the extremely
incoherent (context-free) retrieval of memories and
associations, and appears to reflect more extensive
frontal pathology.

Finally, it has been postulated that many instances
of psychogenic amnesia may resemble organic in that
they result from the impaired acquisition of informa
tion at initial input, perhaps thereby predisposing
the subject to subsequent retrieval difficulties in

consequence of this. Such a view does not exclude
the role of other possible mechanisms: organic
amnesia provides a model for â€˜¿�memorywithout
awareness', and state-dependent phenomena may
occur as occasional instances of retrieval difficulty.

Acknowledgements

The author is grateful to Professor W. A. Lishman and Dr T.
Brugha for reading an earlier draft of this manuscript, to Dr P.
Taylor for permission to cite one of her cases, and to Mrs M. Fisher
for patiently typing the manuscript. The author is supported by
a Wellcome Trust Lectureship.

References

ABELES, M. & SCHILDER, P. (1935) Psychogenic loss of personal
identity. Archives of Neurology and Psychiatry, 34, 587â€”604.

ARENDT, T., BIOL, V., ARENDT, A. & TENNSTEDT, A. (1983) Loss
of neurons in the nucleus basalis of Meynert in Alzheimer's
diseases, Paralysis Agitans and Korsakoff's disease. Acta
Neuropathologica (Berlin), 61, 101â€”108.

BADDELEY, A. D. (1982) Domains of recollection. Psychological
Review, 89, 708â€”729.

â€”¿�, HARRIS, J. E., SUNDERLAND, A., WATTS, K. & WILSON, B.

(1987) Closed head injury and memory. In Neurobehavioral
Recovery from Head Injury (ed. H. Levin). Oxford University
Press.

â€”¿� & WiLSON, B. (1986) Amnesia, autiobiographical memory

and confabulation. In Autobiographical Memory (ed. D. Rubin).
Cambridge: Cambridge University Press.

B,@wrutrr,F. (1932) Remembering. London: Cambridge University
Press.

BERLYNE, N. (1972) Confabulation. British Journal of Psychiatry,
120, 31â€”39.

BERRINGTON, W. P., LIDDELL, D. W. & FOULDS, G. A. (1956) A
reevaluation of the fugue. Journal of Mental Science, 102,
281â€”286.

BLASS, J. P. & GIBSON, 0. E. (1977) Abnormality of a thiamine
requiring enzyme in patients with Wernicke-Korsakoff
syndrome. New England Journal of Medicine, 297, 1367â€”1370.

BoWER, 0. H. (1981) Mood and memory. American Psychologist,
36, 129â€”148.

BRADFORD, J. & SMITH, S. M. (1979) Amnesia and homicide: the
Padola case and a study of thirty cases. Bulletin of the American
Academy of Psychiatry and the Law, 7, 219â€”231.

BROOKS, N. (1984) Cognitive deficits after head injury. In Closed
HeadInjury Psychological,SocialandFamily Consequences(ed.
N. Brooks) Oxford: Oxford University Press.

â€”¿� (1972) Memory and closed head injury. Journal of Nervous

and Mental Disease,155, 350â€”355.
BUTrERS, N. & ALBERT, M. (1982) Remote memory, retrograde

amnesia, and the neuropsychology of memory. In Human
Memory and Amnesia (ed. L. S. Cermak). Hillsdale, NJ:
Lawrence Erlbaum.

CARR, A. C. (1982) Memory deficit after fornix section.
Neuropsychologia, 20, 95â€”98.

CLAPAREDE, E. (1911) Recognition and â€˜¿�me-ness'.(Recognition et
moiite) Archives Psychologique, Geneve, 11, 79â€”90.

CLARK, D. M. & TEASDALE, J. D. (1982) Diurnal variation in
clinical depression and accessibility of memories of positive and
negative experiences. Journal of Abnormal Psychology, 91,
87â€”95.

COHEN, R. M., WEINGARTNER, H., SMALLBERG, S. A., PICKAR, D.
& MURPHY,D. L. (1982) Effort and cognition in depression.
Archives of General Psychiatry, 39, 593â€”597.

https://doi.org/10.1192/bjp.150.4.428 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.150.4.428


AMNESIA:ORGANIC AND PSYCHOGENIC 441

CORIAT, I. H. (1907) The Lowell case of amnesia. Journal of
Abnormal Psychology, 2,93â€”111.

CUTTING, J. (l978a) Relationship between Korsakoff's syndrome
and â€œ¿�alcoholicdementiaâ€•.British Journal of Psychiatry, 132,
240â€”251.

â€”¿� (1978b) A cognitive approach to Korsakoff's syndrome.

Cortex, 14, 485â€”495.
DE WARDENER,H. E. & LENNOX,B. (1947) Cerebral beriberi

(Wernicke's encephalopathy): review of 52 cases in a Singapore
P.O.W. hospital. Lancet, 1, 11-17.

ERDELYI, M. H., GOLDBERG, B. (1979) Let's not sweep repression
under the rug: toward a cognitive psychology of repression. In
Functional Disorders of Memory (eds J. F. Kihlstrom & F. J.
Evans). Hillsdale, NJ: Lawrence Erlbaum.

FREEMAN, C. P. L., WEEKS, D. & KENDELL, R. E. (1980) Electro
convulsive therapy. British Journal of Psychiatry, 137, 8â€”37.

FREUD, 5. (1915/17) Introductory Lectures. Harmondsworth:
Penguin.

FRITH, C. D., STEvENS, M., JOHNSTONE, E. C., DEAKIN, J. F. W.,
LAWLER, P. & CROW, T. J. (1983) Effects of ECT and
depression on various aspects of memory. British Journal of
Psychiatry, 142, 610â€”617.

GILLESPIE, R. D. (1937) Amnesia. Archives of Neurology and
Psychiatry, 37, 748â€”764.

GOLDBERG,E., HUGHES,J. E. 0., MArrls, S. & ANTIN, S. P. (1982)
Isolated retrograde amnesia: different aetiologies, same
mechanisms? Cortex, 18, 459-462.

GOODWIN,D. W., C@E, J. B. & Gum, S. B. (1969) Phenomeno
logicalaspectsof the alcoholicâ€˜¿�blackout'.BritishJournal of
Psychiatry, 115, 1033â€”1038.

GUDJONSSON, 0. H. & TAYLOR, P. J. (1985) Cognitive deficit in a
case of retrograde amnesia. British Journal of Psychiatry, 147,
715â€”718.

GUTrMACHER, M. S. (1955) Psychiatry and the Law. New York:
Grune & Stratton.

HARPER, C. (1983) The incidence of Wericke's encephalopathy in
Australia: a neuropathological study of 131 cases. Journal of
Neurology, Neurosurgery and Psychiatry, 46, 593â€”598.

HIERONS, R., JANOTA, I. & CORSELLIS, J. A. N. (1978) The late
effects of necrotizing encephalitis of the temporal lobes and
limbic areas: a clinico-pathological study of 10 cases.
Psychological Medicine, 8, 21â€”42.

HOLLANDER, E., MOHS, R. C. & DAVIS, K. L. (1986) Cholinergic
approaches to the treatment of Alzheimer's disease. British
Medical Bulletin, 42, 97â€”100.

HOPWOOD, J. S. & SNELL, H. K. (1933) Amnesia in relation to
crime. Journal of Mental Science, 79, 27-41.

HUPPERT, F. A. & PIERCY, M. (1976) Recognition memory in
amnesic patients: effect of temporal context and familiarity of
material. Cortex, 12, 3-20.

â€”¿� & PIERCY, M. (1978) Dissociation between learning and

remembering in organic amnesia. Nature, 275, 3 17â€”318.
â€”¿� & PIERCY, M. (1979) Normal and abnormal forgetting in

organic amnesia: effect of locus of lesion. Cortex, 15, 385â€”390.
â€”¿� & KOPELMAN, M. D. (1987) Rate of forgetting in normal

ageing: a comparison with dementia. Submitted for publication.
J@1Es, W. (1890) Principles of Psychology, Vol. 1. New York: Holt.
JAN15, I. L. & ASTI1ACHAN, M. (1951) The effects of electro

convulsive treatments on memory efficiency. Journal of
Abnormal and Social Psychology, 46, 501-511.

JOHNSON, M. K., KIM, J. K. & RISSE, G. (1985) Do alcoholic
Korsakoff's syndrome patients acquire affective reactions?
Journal of Experimental Psychology, Language, Memory,
Cognition, 11, 22â€”36.

KANZER, M. (1939) Amnesia: a statistical study. American Journal
of Psychiatry, 96, 711-716.

KAPUR,N. & COUGHLAN,A. K. (1980) Confabulation and frontal
lobe dysfunction. Journal of Neurology, Neurosurgery and
Psychiatry, 43, 461â€”463.

â€”¿�, HEATH, P., MEUDELL, P. & KENNEDY, P. (1986) Amnesia can

facilitate memory performance: evidence from a patient with
dissociated retrograde amnesia. Neuropsychologia, 24, 215-222.

KENNEDY, A. & NEVILLE, J. (1957) Sudden loss of memory. British
Medical Journal, ii, 428-433.

KOPELMAN, M. D. (1982) Speech dominance, handedness and
electro-convulsions. Psychological Medicine, 12, 667-670.

â€”¿� (l985a) Multiple memory deficits in Alzheisner-type dementia:

implications for pharmacotherapy. Psychological Medicine, 15,
527â€”541.

â€”¿� (l985b) Rates of forgetting in Alzheimer.type dementia and

Korsakoff's syndrome. Neuropsychologia, 23, 623-638.
â€”¿� (l986a) Clinical tests of memory. British Journal of

Psychiatry, 148, 517â€”525.
â€”¿� (1986b) Recall of anomalous sentences in dementia and

amnesia. Brain and Language, 29, 154â€”170.
â€”¿� (1986c) The cholinergic neurotransmitter system in human

memory and dementia: a review. Quarterly Journal of
Experimental Psychology, 38A, 535-573.

â€”¿� & LISHMAN, W. A. (1986) Pharmacological treatments of

dementia (non-cholinergic). British Medical Bulletin, 42, 101-105.
KORSAKOFF, 5. 5. (1889) Psychic disorder in conjunction with

peripheral neuritis. Translated and republished (1955) by M.
Victor and P. I. Yakovlev. Neurology, 5, 394â€”406.

LAWSON, R. (1879) On the symptomatology of alcoholic brain
disorders. Brain, 1, 182â€”194.

LEIGH, D., MCBURNEY, A. & MCILWAIN, H. (1981) Erythrocyte
transketolase activity in the Wernicke-Korsakoff syndrome.
British Journal of Psychiatry, 139, 153â€”156.

LEITCH, A. (1948) Notes on amnesia in crime for the general
practitioner. Medical Press, 219, 459â€”463.

LISHMAN, W. A. (1968) Brain damage in relation to psychiatric
disability after head injury. British Journal of Psychiatry, 114,
373â€”410.

â€”¿� (1972) Selective factors in memory, 2: affective disorder.

Psychological Medicine, 2, 248-253.
â€”¿� (1987) Organic Psychiatry: the psychological consequences of

cerebraldisorder. 2nd ed. Oxford: Blackwell Scientific. (In press).
LLOYD, 0. C. & LISHMAN, W. A. (1975) Effect of depression on

the speed of recall of pleasant and unpleasant experience.
Psychological Medicine, 5, 173â€”180.

LURIA, A. R. (1969) The Mind of a Mnemonist. London: Jonathan
Cape.

â€”¿� (1976) The Neuropsychology of Memory. New York: John

Wiley.
LYNCH, S. & YARNELL, P. R. (1973) Retrograde amnesia: delayed

forgetting after concussion. American Journal of Psychology,
86, 643â€”645.

MAIR, W. 0. P., WARRINGTON, E. K. & WEISKRANTZ, L. (1979)
Memory disorder in Korsakoff's psychosis: a neuropathological
and neuropsychological investigation of two cases. Brain, 102,
749â€”783.

MALAMUD, N. & SKILLICORN, S. A. (1956) Relationship between the
Wernicke and Korsakoff syndrome. Archives of Neurological
Psychiatry, 76, 585â€”596.

MARKOWITSCH, H. J. (1984) Can amnesia be caused by damage of
a single brain structure? Cortex, 20, 27â€”45.

MARTIN, P. R., WEINGARTNER, H., GORDON, E. K., BURNS, R. S.,
LINNOILA, M., K0PIN, I. J., EBERT, M. H. (1984) Central
nervous system catecholamine metabolism in Korsakoff's
psychosis. Annals of Neurology, 15, 184â€”187.

MASTER, D., LISHMAN, W. A. & SMITH, A. (1983) Speed of recall
in relation to affective tone and intensity of experience.
Psychological Medicine, 13, 325â€”331.

MAYES, A. R., MEUDELL, P. R. & PICKERING, A. (1985) Is organic
amnesia caused by a selective deficit in remembering contextual
information? Cortex, 21, 167â€”202.

MCDowALL, J. (1981) Effects of encoding instructions on recall and
recognition in Korsakoff patients. Neuropsychologia, 19, 43-48.

https://doi.org/10.1192/bjp.150.4.428 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.150.4.428


442

MCENTEE, W. J., BIBER, M. P., PERL, D. P. & BENSON, D. F.
(1976) Diencephalic amnesia: a reappraisal. Journal of
Neurology, Neurosurgeryand Psychiatry, 39 436â€”441.

â€”¿�, MAIR, R. 0. & LANGLAIS, P. J. (1984) Neurochemical

pathology in Korsakoff's psychosis: implications for other
cognitive disorders. Neurology, 34, 648â€”652.

MELTZER, H. (1930) Individual differences in forgetting pleasant
and unpleasantexperience.Journal of EducationalPsychology,
21, 399â€”409.

MERSKEY, H. & WOODFORDE, J. M. (1972) Psychiatric sequelae of
minor head injury. Brain, 95, 521-528.

MEUDELL, P. R., MAYES, A. R. & NEARY, D. (1979) Is amnesia
caused by a consolidation impairment? In Research in
PsychologyandMedicine(edsD. J. Osborne,M. M. Gruneberg
& J. R. Eiser). London: Academic Press.

MILLER, E. (1973) Short- and long-term memory in patients with
presenile dementia (Alzheimer's disease). Psychological
Medicine, 3, 321â€”324.

MILNER, B. (1966) Amnesia following operation on the temporal
lobes. In Amnesia (eds C. W. M. Witty & 0. Zangwill). London:
Butterworth.

MISHKIN, M. (1978) Memory in monkeys is severely impaired by
combined but not by separate removal of amygdala and
hippocampus. Nature, 273, 297â€”298.

MOLL, J. M. (1916) The amnesia of Korsakoff's syndrome with
alcoholic aetiology: an analysis of 30 cases. Journal of Mental
Science,61, 423â€”437.

MORRIS, R. 0. & KOPELMAN, M. D. (1986) The memory deficits
in Alzheimer-type dementia: a review. Quarterly Journal of
Experimental Psychology, 38A, 575-602.

MOSCOVITCH, M. (1982) Multiple dissociations of function in
amnesia. In Human Memory andAmnesia (ed. L. S. Cermak).
Hillsdale, NJ: Lawrence Erlbaum.

O'CONNELL, B. A. (1960) Amnesia and homicide. British Journal
of Delinquency, 10, 262-276.

OWEN, M. J. & BUTLER, S. R. (1981) Amnesia after transection of
the fornix in monkeys: long-term memory impaired, short-term
memory intact. Behavioural Brain Research, 3, 115â€”123.

PARFITT, D. N. & G@L, C. M. C. (1944) Psychogenic amnesia: the
refusal to remember. Journal of Mental Science, 90, 511â€”527.

PARWATIKAR, S. D., HOLCOMB, W. R. & MENINGER, K. A. (1985) The
detection of malingered amnesia in accused murderers. Bulletin of
the American Academy of Psychiatry and Law, 13, 97â€”103.

RUSSELL, W. R. & NATHAN, P. W. (1946) Traumatic amnesia.
Brain, 69, 280-300.

â€”¿� & SMITH, A. (1961) Post-traumatic amnesia in closed head

injury. Archives of Neurology, 5, 4â€”29.
SARGANT, W. & SLATER, E. (1941) Amnesic syndromes in war.

Proceedingsof the Royal Society of Medicine, 34, 757â€”764.
SCHACTER, D. L., WANG, P. L., TULVING, E. & FREEDMAN, M.
(1982)Functionalretrogradeamnesia:aquantitativecasestudy.
Neuropsychologia, 20, 523-532.

ScOvILLE, W. B. & MILNER, B. (1957) Loss of recent memory after
bilateral hippocampal lesions. Journal of Neurology,
Neurosurgeryand Psychiatry, 20, 11â€”21.

SHIMAMURA, A. P. & SQUIRE, L. R. (1984) Paired-associate learning
and priming effects in amnesia: a neuropsychological study.
Journal of Experimental Psychology: General, 113, 556â€”570.

SPEEDIE, L. J. & HEILMAN, K. M. (1982) Amnesic disturbance
following infarction of the left dorsomedial nucleus of the
thalamus. Neuropsychologia, 20, 597-604.

SQUIRE, L. R. (1977) ECT and memory loss. American Journal of
Psychiatry,134,997-1001.

â€”¿� (1980) Specifying the defect in human amnesia: storage,

retrieval, and semantics. Neuropsychologia, 18, 368â€”372.
â€”¿� (1981) Two forms of human amnesia: an analysis of

forgetting. Journal of Neuroscience, 1, 635â€”640.
â€”¿� (1982) Comparisons between forms of amnesia: some deficits

are unique to Korsakoff's syndrome. Journal of Experimental
Psychology, Learning, Memory, Cognition, 8, 560â€”572.

â€”¿� & Moosa, R. Y. (1979) Dorsal thalamic lesion in a noted case

of human memory dysfunction. Annals of Neurology, 6,
503-506.

â€”¿� & SLATER, P. C. (1983) ECT and complaints of memory

dysfunction a prospective three-year follow-up study. British
Journal of Psychiatry, 142, 1â€”8.

â€”¿�, COHEN, N. J. & NADEL, L. (1984) The medial temporal

region and memory consolidation: a new hypothesis. In Memory
Consolidation (eds H. Weingartner & E. Parker). Hillsdale, NJ:
Erlbaum Associates.

STARR, A. & PHILLIPS, L. (1970) Verbal and motor memory in the
amnesic syndrome. Neuropsychologia, 8, 75â€”88.

STENGEL, E. (1941) On the aetiology of the fugue state. Journal
of Mental Science, 87, 572â€”599.

STUSS, D. T., ALEXANDER,M. P., LIEBERMAN,A. & LEVINE, H.
(1978) An extraordinary form of confabulation. Neurology, 28,
1166â€”1172.

TAYLOR, P. J. & KOPELMAN, M. D. (1984) Amnesia for criminal
offences. Psychological Medicine, 14, 581â€”588.

TEASDALE, 0. & MENDELOW, D. (1984) Pathophysiology of head
injuries. In Closed Head Injury: Psychological, Social, and
Family Consequences(ed. N. Brooks). Oxford: Oxford
University Press.

TOMLINSON, B. E. & CORSELLIS, J. A. N. (1984) Ageing and the
dementias. In Greenfield's Neuropathology (eds J. H. Adams,
J. A. N. Corsellis & L. W. Duchen) 4th ed. London: Edward
Arnold.

TORVIK, A., LINDBOE, C. F. & ROGDE, S. (1982) Brain lesions in
alcoholics. Journal of Neurological Science, 56, 233â€”248.

TULVING, E. (1972) Episodic and semantic memory. In
Organisationof Memory (edsE. Tulving & W. Donaldson).New
York and London: Academic Press.

VIcToR, M., Aii@ss, R. D. & COLLINS,0. H. (1971) The Wernicke
Korsakoff Syndrome. Philadelphia: F. A. Davis Co.

WARRINGTON, E. K. & WEISKRANTZ, L. (1973) Short- and long-term
memory defects in man. In The Physiological Basis of Memory
(ed. J. A. Deutsch). London: Academic Press.

â€”¿� & WEISIutiaerz, L. (1978) Further analysis of the prior learning

effect in amnesic patients. Neuropsychologia, 16, 169â€”177.
WEIGARTNER, H., MILLER, H. & MURPHY, D. C. (1977) Mood-state

dependent retrieval of verbal associations. Journal of Abnormal
Psychology, 86, 276-284.

â€”¿�, GRAFMAN, J., BOUTELLE, W., KAYE, W. & MARTIN, P. R.

(1983) Forms of memory failure. Science, 221, 380â€”382.
WEISKRAWrz, L. & WARRINGTON, E. K. (1979) Conditioning in

amnesic patients. Neuropsychologia, 17, 187â€”194.
WILSON, 0., RUPP, C. & WILSON, W. W. (1950) Amnesia.

American Journal of Psychiatry, 106, 481-485.
WILSON, R. S., KASZNIAK, A. W. & Fox, J. H. (1981) Remote

memory in senile dementia. Cortex, 17, 41â€”48.
WOLF, A. 5. (1980) Homicide and blackouts in Alaskan natives.

Journal of Studiesof Akohol, 41, 456â€”462.
WOODS, R. T. & PIERCY, M. (1974) A similarity between amnesic

memory and normal forgetting. Neuropsychologia, 12,437-445.
ZANGwILL, 0. L. (1953) Disorientation for age. Journal of Menial

Science,99, 698â€”701.

Michael D. Kopelman, BA, MB, MRCPsych,ABPSS., We!lcome Trust Lecturer, Institute of Psychiatry, De
Crespigny Park, Denmark Hi!!, London SE5 8AF, UK

KOPELMAN

https://doi.org/10.1192/bjp.150.4.428 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.150.4.428



