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Functional amnesia:
the mnestic block syndrome

Hans J. Markowitsch

Abstract

The roots of the expression "functional amnesia" are discussed with par-
ticular reference to the old concept of hysteria. The more recent
assessment of the existence of memory subsystems is used to demon-
strate contents-related selective amnesias. The increasing number of
patients with lasting amnesic conditions, particularly in the domain of
episodic or autobiographic memories without concomitant brain damage
provoked the postulation of the existence of a syndrome called "mnestic
block syndrome". This syndrome can be visualized as a kind of discon-
nection which undermines the access to the engrams or storage places.
As long as there are no clearer or more straightforward possibilities to
explain the multitude of suddenly occurring and globally acting amnesias
without manifest brain tissue damage, the assumption of a mnestic block
condition can be taken as a preliminary model to attack the multitude of
manifestations of functional amnesia.
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INTRODUCTION

Memory is a universal function in the animal kingdom which has its
likely origin in its survival value for both individual and species. Indi-
viduals remembered where food and fellow partners were situated,
which food was tasteful and which one poisonous. Survival of the spe-
cies was promoted when an individual memorized the smell of a sexually
available partner. The sense of smell was most intimately affixed to
memory and the smell processing brain regions - principally situated in
the limbic system (Markowitsch, 1999a; Nauta, 1979) - became the
closest targets for memory processing.

A regular human life without memory cannot be imagined and the im-
portance of memory has been stressed by various celebrities: Napoleon
said "A head without the power of memory is like a fortress without a
garrison", and Hering (1921) wrote "Memory connects innumerable
single phenomena into a whole, and just as the body would be scattered
like dust in countless atoms if the attraction of matter did not hold it
together so consciousness - without the connecting power of memory -
would fall apait in as many fragments as it contains moments" (p. 12).
These examples can be related to the Janus head-like appearance of
memory - looking back from the present into the past and at the same
time attests the passing of time from the present to the future (Figure 1).

The causes of the fragility of memory likewise have been studied with
numerous approaches since centuries (Clarke & Dewhurst, 1972;
Markowitsch, 1992). The most obvious explanation for amnesia - the
severest version of a memory disturbance - is brain damage at a strate-
gic locus. Bilateral damage of a number of circumscribed regions can
result in permanent amnesia, and it is assumed that these regions are
bottlenecks for information transfer. Most well-known are examples of
patients like HM (Scoville & Milner, 1957) with bilateral damage to the
medial temporal lobe and life-long amnesia, or patients with Korsakoff's
syndrome, who in spite of preserved intelligence, remain unable to
acquire long term information. Regions in the limbic system are crucial
for the transfer of information from short-term to long-term memory
(Markowitsch, 2000 a & b).
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Figure 1. Possible consequences of brain injury on old and new memories.

time point of
brain injury
old memories new memorles
-
preserved retrograde amnesia anterograde amnesia (= impaired formation of
old memories new memories)
< >

past future
Figure 1. Conséquences possibles de lésions cérébrales sur les mémoires
ancienne et récente.

HYSTERIA

Though the knowledge that focal brain damage to bottleneck struc-
tures of the brain can result in amnesia was available since the last
century (Bechterew, 1900; Gudden, 1896), memory research of this time
was dominated by psychiatric influences — Charcot's hysteric patients
being famous examples (e.g., Charcot, 1892; see also Janet, 1894).
Relations between hysteria and brain damage were common (Bennett,
1878; Gordon, 1927; Krafft-Ebing, 1898; Read, 1923; Thyssen, 1888).
Indeed, the examples of religiously motivated (Hoche, 1933) and war
related hysterias (Bauer, 1917) were frequent, and prisoners sometimes
presented with the so-called Ganser syndrome (Ganser, 1898, 1904), a
well-known (transient) amnesic state which consisted of a hysterical
semi-trance or twilight state and could be characterized by the tendency
to give only approximate reactions, and to deny things under high pres-
sure. Impairments of consciousness, amnesia, and the existence of hallu-
cinations were prominent features.

Already in 1878, Bennett published a "case of cerebral tumour-
symptoms simulating hysteria”" and questioned the dichotomy between
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organic and psychic illnesses. He wrote (p. 120): "In conclusion, there
appear to me to be at least two points of interest in this case: 1st, the
anomalous symptoms of pressure caused by the tumour; and 2nd, that
symptoms of what is called hysteria may co-exist with organic disease of
the brain - whether independent of it or the result, being in this patient
doubtful. Under any circumstances it serves to indicate what caution
should be exercised in diagnosing, and more especially in treating, as
hysteria, any nervous affection in women which may appear indefinite or
mysterious. "

Especially retrograde amnesia was frequently considered to be of
hysteric origin, even in the presence of brain damage, and indeed - seen
for example from a psychoanalytic perspective (Breuer & Freud, 1895) -
the altered life perspective after brain injuries may produce psychic
symptoms, including the psychologically motivated forgetting of the
better premorbid life. Vice versa, psychogenic amnesia, which is most
likely observed in subjects with an unfriendly childhood or youth, or
with prolonged difficult life conditions in their past, may be described as
a mechanism of protection from an "unfavorable past" (Schultz, 1924;
Markowitsch; 1996).

Seen in this context, organic and psychogenic forms of amnesia may
be interdependent and the likeliness of this possibility will be discussed
in the following. First, however, a short recapitulation of prerequisites
for discussing amnesic states will be presented.

MEMORY AS A NON-UNITARY PHENOMENON

While the term "global amnesia" has found widespread use in the past
and still is used at present, either per se (Seger, Rabin, Zarella, &
Gabrieli, 1997; Vaidya, Gabrieli, Verfaellie, & Fleischman, 1998;
Welch et al., 1996) or within the expression "transient global amnesia"
(Markowitsch, 1990), the work of Tulving (1983) and its application to
neuropsychology demonstrated that there are several forms of memory,
some of which may be severely impaired after a given brain damage
while others may be principally preserved (Markowitsch, 2000a). Four
subsystems of long-term memory are of especial interest: "episodic
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memory", "knowledge" (or semantic memory), "procedural memory",
and "priming” (Figure 2). This sequence can be seen as a hierarchical
one (Tulving, 1995) with episodic memory being the most advanced sys-
tem (Tulving & Markowitsch, 1998) and that which is most vulnerable
to brain damage (with the exception of basal ganglia damage).

Figure 2. Content-based subdivisions of memory. -

H, O = water
My first r—' _
sailing trip 16=4
Liverpool is in
England

Figure 2. Organisation de la mémoire en subdivisions.

Another division of importance is that between explicit, or conscious-
ly aware and reflected, and implicit or automatic, non-reflected forms of
memory (Eustache et al., 1997; Gabrieli, Fleischman, Keane, Reminger,
& Morrell, 1995; Rugg et al., 1998; Winocur, Moscovitch, & Stuss,
1996). Explicit memory processing is closely bound to the episodic
memory system, while the other three systems predominantly process
information implicitly (Tulving, 1995).

Episodic memory is the only memory system that deals with the past
and makes the personally experienced past accessible through autonoetic
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awareness. It allows mental "time travel” through subjective time, from
the present to the past and to the future (Tulving & Markowitsch, 1998).
Episodic memory has to do with conscious recollection of previous ex-
periences of events, happenings, and situations. The important word in
this context is "experience", which indicates the emotional embedding of
episodic memories and their usual connection with or reference to the
own person. The knowledge system on the other hand deals with (neu-
tral) facts without referring to their context in time. These two systems
are of primary importance for the following discussion.

BRAIN - MEMORY INTERACTIONS

The sequence of information processing naturally engages wide neural
networks. Most forms of information are first perceived via the sensory
organs, and then are transmitted to uni- and polymodal cortical areas.
After short-term storage an important selection process occurs in regions
of the limbic system which filter, synchronize, associate, assimilate, and
finally transmit successfully pre-processed information for long-term
storage (Markowitsch, 2000a). Affect-related processing is of particular
importance within this stage and amygdaloid and septal regions con-
tribute to this substantially (Markowitsch, 2000a).

Cortically stored information from the knowledge and the episodic
systems apparently needs anterior temporal and infero-lateral prefrontal
regions for retrieval or ecphory (Markowitsch, 1995, 1997, 2000a).
(Tulving, 1983, used the term "ecphory" to describe the process by
which retrieval cues interact with stored information so that an image or
a representation of the information in question appears.) A hemispheric
specialization has been found which links the right hemisphere to the
retrieval of episodic (or autobiographic), and the left hemisphere to the
retrieval of semantic information or knowledge facts (Fink et al., 1996;
Markowitsch, 1995; Tulving, Kapur, Craik, Moscovitch, & Houle,
1994). Damage to the temporo-frontal junction area of (predominantly)
the right hemisphere leads to an inability to ecphorize episodic-autobio-
graphic information (Calabrese et al., 1996; Kroll, Markowitsch,
Knight, & von Cramon, 1997; Markowitsch et al., 1993; Markowitsch
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& Ewald, 1997), and predominantly damage to the left hemisphere to an
inability of fact recall (De Renzi, Liotti, & Nichelli, 1987; Markowitsch,
Calabrese, Neufeld, Gehlen, & Durwen, 1999a).

FUNCTIONAL AMNESIA AND THE
MNESTIC BLOCK SYNDROME

Most interestingly, we recently found the brain loci implicated in
autobiographic memory retrieval to be similarly hypometabolic in a
patient with a clear organic basis of her brain damage (herpes simplex
encephalitis) (Calabrese et al., 1996), and in another one for whom such
an organic basis could be excluded or at least was found to be very
unlikely (Markowitsch et al., 1997a; Figure 3) - a patient diagnosed as
having a psychogenic amnesia. (Similar findings of changes in cerebral
blood flow have recently been reported by Yazici & Kostakoglu, 1998,
for patients with conversion disorders.)

This observation brought us to compare the memory disorders in
patients with “organic retrograde amnesia and with psychogenic (retro-
grade) amnesia in more detail. The pattern of deficits was found to be
closely similar in patients of either etiology (Markowitsch, 1996). Ad-
ding functional imaging techniques as diagnostic tools confirmed the hy-
pothesis that the right temporo-frontal junction area, which is bilaterally
connected via the uncinate fascicle, is engaged in the retrieval of
episodic-autobiographical information (Fink et al., 1996; Markowitsch et
al., 1999b), and that failure of such retrieval - as in psychogenic amne-
sia or psychogenic fugue conditions - also failed to activate this junction
area of the right hemisphere (Markowitsch, Fink, Thone, Kessler, &
Heiss, 1997b).

Furthermore, patients with psychogenic or functional amnesia appear
emotionally flattened. The same reduction in affect expression appears in
patients with selective or largely selective retrograde (or anterograde)
amnesia of an organic basis appear (Table 1).
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Figure 3. Horizontal SPECT-images through the brains of two patient; with
selective retrograde amnesia for autobiographical information. The Section on
the left is from a patient with a probable organically based amnesia (herpes
simplex encephalitis; Calabrese et al., 1996). It was done 'three years post-
infection and demonstrates the area of hypoperfusion in the r'{ght temporoﬁon—
tal region. The section on the right shows the brain of a patient w'tth probable
psychogenic amnesia (Markowitsch et al., 1997a). Again, a significant meta-
bolic reduction is visible in the right temporo-frontal junction zone. (After
Calabrese et al., 1996, and Markowitsch et al., 1997a.)

Figure 3. Coupes horizontales, en SPECT, des cerveaux de deux patients
présentant une amnésie rétrograde autobiographique sélective. L'image de
gauche est celle d'un patient présentant une probable amnésie organique a la
suite d'une encéphalite herpétique (Calabrese et al., 1996). Elle a été réalisée
3 ans apreés l'infection et montre une hypoperfusion dans la région temporo-
frontale droite. L'image de droite est celle d'un patient présentant une probable
amnésie psychogéne (Markowitsch et al., 1997a). On retrouve un hypodébit
significatif dans la région temporo-frontale droite.
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Table 1
Examples of descriptions of patients with orgamic or functional amnesia
indicating emotional flattening

Study Remarks on the patient's affective behavior

Wechsler (1973) "... cerebral dysfunction due to organic disease
results in a comparatively selective inability to
recall emotionally charged, ... material” (p. 134)
[various kinds of brain damage]

Markowitsch et al. "The quite constant mood of the patient underlined

(1993) the impression of somnambulism.” (p. 648)
[diencephalic infarct]
Calabrese et al. (1996) "Emotional flattening is a frequent concomitant in

patients with retrograde amnesia, both of organic
and psychogenic origin” (p. 309) [encephalitis]

J. Kessler et al. (1997) "During the interviews [with a psychiatrist], his
retreat from social bonds was reflected by his
keeping a certain distance, only occasionally enter-
ing into a more warm and emotional conversation”
(p- 609) [functional amnesia]

Markowitsch et al. "... he repeatedly mentioned that life events were

(1997b) apparently of much less importance to him than to

his wife and children.” (p. 152)

[psychogenic fugue]

"His memories seem 'flat'" (p. 1380)

[traumatic organic retrograde amnesia)

Kroll et al. (1977)

Tableau 1
Exemples de descriptions de patients souffrant d'amnésie d'origine organi-
que ou fonctionnelle.

Finally, it was found that exposure to major stress conditions - either
long-lasting, continuous stress, or the repetition of single, significant
stress event after a long time gap, or the interaction of physical and psy-
chic stress conditions - resulted in amnesia. This form of amnesia was
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termed "mnestic block syndrome"” (Markowitsch, 1998) and was ob-
served in patients after whiplash injury (Markowitsch, Kessler, Kalbe, &
Herholz, 1999b), after a frightening experience (Markowitsch, Kessler,
van der Ven, Weber-Luxenburger, & Heiss, 1998), and after chronic
subjectively inescapable stress (Markowitsch et al., 1999b). Further-
more, we observed in a patient who most likely had been sexually
abused during her childhood a selective block for the retrieval of auto-
biographical events from the episode between her 10th and 16th years
(Markowitsch, Thiel, Kessler, & Heiss, 1997c).

Interestingly, there is. a variance in the affection of anterograde and
retrograde amnesia with single patients showing pure anterograde (J.
Kessler et al., 1997), pure retrograde (Markowitsch et al., 1997b,c), or
a mixture of anterograde and retrograde amnesias (Markowitsch et al.,
1998, 1999b). And also of interest, metabolic brain changes in memory
processing are for some, but not all cases detectable. For one patient a
strong correlation between cognitive and brain metabolic activations
could be detected: he initially manifested a severe hypometabolic state in
memory processing regions of the brain and was anterogradely and part-
ly also retrogradely amnesic (Markowitsch et al., 1998); after one year,
his brain metabolism had returned to normal conditions and his cognitive
status had significantly improved, though he still showed impairments in
remembering or retrieving information after a long delay (Markowitsch
et al., 2000).

BRAIN MECHANISMS POSSIBLY UNDERLYING
THE "MNESTIC BLOCK SYNDROME"

All mental activities require brain activity. Consequently, it is as-
sumed - in line with the evidence from the patients studied so far — that
in patients with continuing autobiographic encoding or retrieval impair-
ments certain regions of the brain are blocked from engaging in their
usual or natural activity. That is, a kind of disconnection syndrome
hinders the neural nets to contribute in a way to information processing
(either encoding or retrieval) which occurs in a normally performing
brain (Markowitsch, 1998).
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It is proposed that the disconnection or mnestic block is provoked by
an inappropriate processing of stress hormones - glucocorticoids - on
the brain level. It is known that especially affect and memory processing
regions of the medial and anterior temporal lobe (amygdala, hippo-
campus) possess a high number of glucocorticoid receptors (Fuchs &
Fliigge, 1998; Roozendaal & McGaugh, 1997; Roozendaal, Portillo-
Marquez, & McGaugh, 1996; Watanabe, Yamaguchi, & McEwen,
1996). Furthermore, there is now increasing evidence for interactions
between stress hormones and neurotransmitters (Joéls & de Kloet, 1992;
Lupien & McEwen, 1997; Majewska, 1992). Serotonin, for instance,
plays a central role in stress coping and its lack may induce depression
(Bell & Nutt, 1998; Chaouloff, 1993; Davis, Suris, Lambert, Heimberg,
& Petty, 1997; Southwick et al., 1997a). And even in patients with
obsessive-compulsive disorder retrieving of autobiographical memory
was demonstrated to be deficient and the deficiency was attributed to a
co-morbid diagnosis of major depression (Wilhelm, McNally, Baer, &
Florin, 1997). Southwick, Morgan, Nicolaou, and Charney (1997b)
found distortions and omission of trauma-related events in soldiers from
the Kuweit war and Sutker, Winstead, Galina, and Allain (1991)
reported cognitive deficits in prisoners of war and participants of the
Korean war. Stress hormones seem also to have a major impact on brain
aging (Porter & Landfield, 1998) and are intimately related to post-trau-
matic stress disorder (PTSD) (Heim, Ehlert, Hanker, & Hellhammer,
1998).

The multiple nature of stress makes a concise definition impossible.
Already Selye (1956) pointed to the subjectivity in the treatment of stim-
uli within and between individuals: what is stressful for one person on
one occasion may not be so on another. Similarly, what one person
considers stressful, another needs not. Furthermore, the consequences of
stress may differ over time: in the short-term, stress may induce posi-
tive, adaptive changes, and in the long-term it may become maladaptive.
There exist physical, psychic, and social stressors (stress-evoking
agents). The most widely accepted definition of stress relies on a per-
son's response and takes the activation of the pituitary-adrenal axis as
measure of stress (Akil et al., 1999; Dunn, 1987).
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Inappropriate action of stress hormones on the brain level and all
along the hypothalamo-hypophyseal-adrenocortical axis (HHA) was pro-
posed to be central for these kinds of impairments (Herman & Cullinan,
1997; Holsboer, 1989). Failure of successful coping with intense stress
situations was hypothesized to lead to up to 25% reduction of the
hippocampal volume in combat veterans (Gurvits et al., 1996). Most
likely these reductions are due to a shrunken hippocampal neuropil
(Magarifios, McEwen, Fliigge, & Fuchs, 1996; Magarifios, Verdugo, &
McEwen, 1997).

Results of studies by Bremner, Sapolsky, and others suggest that
excessive stress may induce lasting memory disturbances as well as per-
manent changes on the brain level (Bremner, Krystal, Southwick, &
Charney, 1995a; Bremner et al., 1993, 1995b, 1995c, 1997; Sapolsky,
1994, 1996a, 1996b; Barrett, Green, Morris, Giles, & Croft, 1996;
Carlier, Lamberts, Fouwels, & Gersons, 1996; Elder, Shanahan, &
Clipp, 1997; Layton & Wardi-Zonna, 1995; Skodol et al., 1996; Van
der Kolk, 1994). Within this context a predisposition in childhood has
been frequently suggested to enhance the likeliness of an outbreak of
stress-related cognitive deteriorations in adulthood (Aldenhoff, 1997;
Liotti, 1992; Schacter, Koutstall, & Norman, 1996) and even to hinder
the development of the limbic system (Teicher, Glod, Surrey, & Swett,
1993).

A number of reports propose that a predisposition for the develop-
ment of stress-related cognitive changes in adulthood is enforced by
mechanisms present in childhood (Aldenhoff, 1997; Kuyken & Brewin,
1995 Liotti, 1992; Parks & Balon, 1995; Schacter et al., 1996; Teicher
et al., 1993). Teicher et al. (1993), for instance, showed that early phys-
ical or sexual abuse hinders the development of the limbic system highly
significantly. The case history of our patient AMN, who had seen the
outbreak of an open fire as an adult and had seen a person burning to
death at age four, is another example (Markowitsch et al., 1998).

Depressive states likewise change the glucocorticoid feedback on
brain level (Young, Haskett, Murphy-Weinberg, Watson, & Akil, 1991)
and induce changes in the cellular immune response (Dorian & Garfin-
kel, 1989; Herbert & Cohen, 1993; O'Leary, 1990). In a comprehensive
survey, Aldenhoff (1997) discussed relations between glucocorticoids
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and depression. He indicated that there is an "overdrive" in the cortisol
response in depression while there is a suppression under the condition
of PTSD. He concluded that the time point of the stress reaction and the
state of the organism will control the reaction form of the organism.
Aldenhoff's scheme of the development of depression implies the exis-
tence of an early trauma state and a (re-)activation via psychological
mechanisms or biological events, which after a latency phase will lead to
a vegetative-emotional cognitive dissociation, a psychobiological stress
reaction and depression. Similarly, though with much closer links to
animal research, Lupien and McEwen (1997) presented with their review
on the acute effects of corticosteroids on cognitions an impressive insight
into endocrinological modulations of complex behavioral states.

There are also intimate relations between stress, depression and an in-
creased risk to suffer PTSD (Bleich, Koslowsky, Dolev, & Lerer, 1997;
Breslau, Davis, Peterson, & Schultz, 1997; Fawzi, Murphy, Pham, Lin,
Poole, & Mollica, 1997; R. C. Kessler, 1997; O'Brien, 1997; Peck,
Robertson, & Zeffert, 1996; Silove, Sinnerbrink, Field, Manicavasagar,
& Steel, 1997). Yehuda, Giller, and Mason (1993) emphasized the simi-
larities between PTSD and depression (insomnia, concentration distur-
bances, social retreat, loss of interests), but discussed the opposite activ-
ity changes in the HHA-response as well. All these data suggest that the
memory disorders observed in cases with functional amnesia may at least
in part be due to a changed glucocorticoid metabolism, and that in some
cases this change may cause irreversible brain damage (cf. Bremner et
al., 1993, 1995a, b, c, 1997; Gurvits et al., 1996) while in others it may
lead to temporary blocking mechanisms (Horton, 1993; Markowitsch et
al., 1998). Recently, altered brain metabolic states have been found with
PET in response to both psychogenic (fugue caused) amnesia (Marko-
witsch et al., 1997b) and hysterical paralysis (Marshall, Halligan, Fink,
Wade, & Frackowiak, 1997).

From the review presented above, it follows that the distinction be-
tween organic and psychogenic amnesias may in fact be more likely one
between direct, massive neuronal damage due to a known and obvious
cause (e.g., infarct, traumatic brain injury, neurodegenerative or neo-
plasmic change) and one between indirect, environmentally (or even
internally, i.e., "thought") induced metabolic damage (Markowitsch,
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1996; Markowitsch et al., 1999c), most likely via excitotoxic mecha-
nisms (Whetsell, 1996). Both forms certainly have neuronal changes as
common denominator and their comparison may result in a more inte-
grative view of the causes of memory (and other mental) disturbances
(Alexander, 1996; Andreasen, 1997).

Using functional imaging, we demonstrated a positive correlation be-
tween the metabolic activation of the bottleneck structures of the medial
diencephalon and the medial temporal lobe — which are necessary for
successful initial encoding of information - and cognitive, in particular
memory performance (Markowitsch et al., 1998, 1999b). We proposed
that a block via stress-induced biochemical alterations may lead to tem-
porary anterograde amnesia and that de-blocking over time and with the
help of drug and psychotherapeutic treatment may reinstate more ap-
propriate memory performance. Similarly, a blocking of the anterior
temporal polar region (which together with infero-lateral prefrontal
regions is necessary for ecphorizing old memories (Fink et al., 1996;
Markowitsch et al., 1997c), may lead to temporary retrograde amnesia.

We do not know whether these still somewhat simplistic models will
hold, but the documented evidence from numerous single cases suggests
that we have to refine or even abandon current views on neurology- vs.
psychiatry-based memory disturbances with the aim of establishing more
unitary models of information processing in healthy and affected brains.
There may be various stages between organic and psychic disease condi-
tions, including psychogenic and somatopsychic ones (Alexander, 1996;
Kisely, Goldberg, & Simon, 1997; Radanov, Di Stefano, Schnidrig, &
Sturzenegger, 1994; White & Moorey, 1997).

As long as there are no clearer or more straightforward possibilities
to explain the multitude of suddenly occurring and globally acting am-
nesias without manifest brain tissue damage, the assumption of a mnestic
block condition can be taken as a preliminary model to attack the mul-
titude of manifestations of functional amnesia.
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RESUME

Les origines du concept d'amnésie fonctionnelle sont discutées en
référence 4 I'ancien concept d'amnésie hystérique. La connaissance
récente des sous-systtmes de mémoire permet d'isoler des amnésies
rétrogrades sélectives. Le nombre croissant de patients avec des amné-
sies durables, en particulier dans les domaine§ épisodique et autobiogra-
phique sans lésion visible sur 1'imagerie, permet de définir le syndrome
de "blocage fonctionnel de la mémoire". Ce syndrome peut étre envisagé
comme une sorte de dysconnexion qui bloque 1'accés a certains sites de
stockage. Tant qu'aucune explication convaincante n'existera pour ces
amnésies persistantes massives et de début brutal, ce blocage de
mémoire pourra étre proposé comme modéle d'approche des multiples
symptomes de 1'amnésie fonctionnelle.

REFERENCES

Akil, H., Cam’péau, S., Cullinan, W. E., Lechan, R. M., Toni, R., Watson, S.
J., & Moore, R. Y. (1999). Neuroendocrine systems I: Overview - thyroid
and adrenal axes. In M. J. Zigmond, F. E. Bloom, S. C. Landis, J. L.
Roberts, & L. R. Squire-(Eds.), Fundamental neuroscience (pp. 1127-
1150). San Diego, CA: Academic Press.

Aldenhoff, J. (1997). Uberlegungen zur Psychobiologie der Depression.
Nervenarzt, 68, 379-389.

Alexander, D. A. (1996). Trauma research: a new area. Journal of Psycho-
somatic Research, 41, 1-5.

Andreasen, N. C. (1997). Linking mind and brain in the study of mental ill-
nesses: A project for a scientific psychopathology. Science, 275, 1586-1593.

Barrett, D. H., Green, M. L., Morris, R., Giles, W. H., & Croft, J. B.
(1996). Cognitive functioning and post-traumatic stress disorder. American
Journal of Psychiatry, 153, 1492-1494.

Bauer, J. (1917). Hysterische Erkrankungen bei Kriegsteilnehmern. Archiv fiir
Psychiatrie und Nervenkrankheiten, 57, 139-168.

Bechterew, W. von (1900). Demonstration eines Gehirns mit Zerstérung der
vorderen und inneren Theile der Hirnrinde beider Schlifenlappen. Neuro-
logisches Centralblant, 19, 990-991.

Bell, C. J., & Nutt, D. J. (1998). Serotonin and panic. British Journal of
Psychiatry, 172, 465-471.



190 H. J. Markowitsch

Bennett, A. H. (1878). Case of cerebral tumour-symptoms simulating hysteria.
Brain, 1, 114-120.

Bleich, A., Koslowsky, M., Dolev, A., & Lerer, B. (1997). Post-traumatic
stress disorder and depression. British Journal of Psychiatry, 170, 479-482.

Bremner, J. D., Krystal, J. H., Southwick, S. M., & Charney, D. S. (1995a).
Functional neuroanatomical correlates of the effects of stress on memory.
Journal of Traumatic Stress, 8, 527-553.

Bremner, J. D., Randall, P., Scott, T. M., Bronen, R. A., Seibyl, J. P.,
Southwick, S. M., Delaney, R. C., McCarthy, G., Charney, D.S., & Innis,
R. B. (1995b). MRI-based measurement of hippocampal volume in patients
with combat-related post-traumatic stress disorder. American Journal of Psy-
chiatry, 152, 973-981.

Bremner, J. D., Randall, P., Scott, T. M., Capelli, S., Delaney, R.,
McCarthy, G., & Charney, D. S. (1995c¢). Deficits in short-term memory in
adult survivors of childhood abuse. Psychiatry Research, 59, 97-107.

Bremner, J. D., Randall, P., Vermetten, E., Staib, L., Bronen, R. A.,
Mazure, C., Capelli, S., McCarthy, G., Innis, R. B., & Charney, D. S.
(1997). Magnetic resonance imaging-based measurement of hippocampal
volume in post-traumatic stress disorder related to childhood physical and
sexual abuse - a preliminary report. Biological Psychiatry, 41, 23-32.

Bremner, J. D.; Scott, T. M., Delaney, R. C., Southwick, S. M., Mason, J.
W., Johnson, D. R., Innis, R. B., McCarthy, G., & Charney, D. S. (1993).
Deficits in short-term memory in posttraumatic stress disorder. American
Journal of Psychiatry, 150, 1015-1019.

Breslau, N., Davis, G. C., Peterson, E. L., & Schultz, L. (1997). Psychiatric
sequelae of posttraumatic stress disorder in women. Archives of General
Psychiatry, 54, 81-87.

Breuer, J., & Freud, S. (1895). Studien iiber Hysterie. Wien: Deuticke.

Calabrese, P., Markowitsch, H. J., Durwen, H. F., Widlitzek, B., Haupts,
M., Holinka, B., & Gehlen, W. (1996). Right temporofrontal cortex as
critical locus for the ecphory of old episodic memories. Journal of
Neurology, Neurosurgery, and Psychiatry, 61, 304-310.

Carlier, 1. V. E., Lamberts, R. D., Fouwels, A. J., & Gersons, B. P. R.
(1996). PTSD in relation to dissociation in traumatized police officers.
American Journal of Psychiatry, 153, 1325-1328.

Chaouloff, F. (1993). Physiopharmacological interactions between stress hor-
mones and central serotonergic systems. Brain Research Reviews, 18, 1-32.

Charcot, J. M. (1892). Sur un cas d'amnesie retro-anterograde. Revue de
Medecine, 12, 81-96.

Clarke, E., & Dewhurst, K. (1972). An illustrated history of brain function.
New York: Sanford.

The mnestic block syndrome 191

Davis, L. L., Suris, A., Lambert, M. T., Heimberg, C., & Petty, F. (1997).
Post-traumatic stress disorder and serotonin: new directions for research and
treatment. Journal of Psychiatry and Neuroscience, 22, 318-326.

De Renzi, E., Liotti, M., & Nichelli, P. (1987). Semantic amnesia with preser-
vation of autobiographic memory. A case report. Cortex, 23, 575-597.

Dorian, B., & Garfinkel, P. E. (1989). Stress, immunity, and illness - a review.
Psychological Medicine, 17, 393-407.

Dunn, A. J. (1987). Neurochemistry of stress. In G. Adelman (Ed.), Ency-
clopedia of neuroscience (pp. 1146-1148). Boston, MA: Birkhduser.

Elder, G. H., Shanahan, M. J., & Clipp, E. C. (1997). Lmkmg combat and
physical health The legacy of world war II in men's lives. American
Journal of Psychiatry, 154, 330-336.

Eustache, F., Desgranges, B., Petit-Taboué, M.-C., Sayette, V. de la, PlOt
V., Sable C., Marchal, G & Baron, J.-C. (1997) Transient global
amnesia: implicit/explicit memory dissociation and PET assessment of brain
perfusion and oxygen metabolism in the acute stage. Journal of Neurology,
Neurosurgery and Psychiatry, 63, 357-367.

Fawzi, M. C. S., Murphy, E., Pham, T., Lin, L., Poole, C., & Mollica, R. F.
(1997). The validity of screening for post-traumatic stress disorder and
major depression among Vietnamese former political prisoners. Acta Psy-
chiatrica Scandinavica, 95, 87-93.

Fink, G. R., Markowitsch, H. J., Reinkemeier, M., Bruckbauer, T., Kessler,
J., & Heiss, W.-D. (1996). Cerebral representation of one's own past:
neural networks involved in autobiographical memory. Journal of Neuro-
science, 16, 4275-4282.

Fuchs, E., & Fliigge, G. (1998). Stress, glucocorticoids and structural plas-
ticity of the hippocampus. Neuroscience and Biobehavioral Reviews, 23,
295-300.

Gabrieli, J. D., Fleischman, D. A., Keane, M. M., Reminger, S. L., &
Morrell, F. (1995). Double dissociation between memory systems underly-
ing explicit and implicit memory in the human brain. Psychological Science,
6, 76-82.

Ganser, S. J. (1898). Ueber einen eigenartigen hysterischen Dammerzustand.
Archiv fiir Psychiatrie und Nervenkrankheiten, 30, 633-640.

Ganser, S. J. (1904). Zur Lehre vom hysterischen Dimmerzustande. Archiv fiir
Psychiatrie und Nervenkrankheiten, 38, 34-46.

Gordon, A. (1927). Tumeurs cérébrales et psychoses. Revue Neurologique, 34,
599-607.

Gudden, B. von (1896). Klinische und anatomische Beitrige zur Kenntnis der
multiplen Alkoholneuritis nebst Bemerkungen iber die Regenerationsvor-



192 H. J. Markowitsch

ginge im peripheren Nervensystem. Archiv fiir Psychiatrie und Nerven-
krankheiten, 28, 643-741.

Gurvits, T. V., Shenton, M. E., Hokama, H., Ohta, H., Lasko, N. B.,
Gilbertson, M. W_, Orr, S. P., Kikinis, R., Jolesz, F. A., McCarley, R.
W., & Pitman, R. K. (1996). Magnetic resonance imaging study of hippo-
campal volume in chronic, combat-related post-traumatic stress disorder.
Biological Psychiatry, 40, 1091-1099.

Heim, C., Ehlert, U., Hanker, J. P., & Hellhammer, D. H. (1998). Abuse-
related post-traumatic stress disorder and alterations of the hypothalamic-
pituitary-adrenal axis in -women with chronic pelvic pain. Psychosomatic
Medicine, 60, 309-318.

Herbert, T. B., & Cohen, S. (1993). Depression and immunity: A meta-
analytic review. Psychological Bulletin, 113, 472-486.

Hering, E. (1921). Ueber das Geddchtnis als eine aligemeine Funktion der
organisierten Materie. Vortrag gehalten in der feierlichen Sitzung der
Kaiserlichen Akademie der Wissenschaften in Wien am XXX Mai
MDCCCLXX (3rd ed.). Leipzig: Akademische Verlagsgesellschaft.

Herman, J. P., & Cullinan, W. E. (1997). Neurocircuitry of stress: central
control of the hypothalamo-pituitary-adrenocortical axis. Trends in Neuro-
sciences, 20, 78-84.

Hoche, A. E."(1933). Die Wunder der Therese Neumann von Konnersreuth.
Miinchen: Lehmanns Verlag.

Holsboer, F. (1989). Psychiatric implications of altered limbic-hypothalamic-
pituitary-adrenocortical activity. European Archives of Psychiatry and Neu-
rological Sciences, 238, 302-322.

Horton, A. M., Jr. (1993). Posttraumatic stress disorder and mild head trauma:
follow-up of a case study. Perceptual and Motor Skills, 76, 243-246.

Janet, P. (1894). Etat mental des hystériques. Paris: Rueff.

Joéls, M., & de Kloet, E. R. (1992). Control of neuronal excitability by corti-
costeroid hormones. Trends in Neurosciences, 15, 25-30.

Kessler, 1., Markowitsch, H. J., Huber, R., Kalbe, E., Weber-Luxenburger,
G., & Kolk, P. (1997). Massive and persistent anterograde amnesia in the
absence of detectable brain damage - anterograde psychogenic amnesia or
gross reduction in sustained effort? Journal of Clinical and Experimental
Neuropsychology, 19, 604-614.

Kessler, R. C. (1997). The effects of stressful life events on depression. Annual
Reviews of Psychology, 48, 191-214.

Kisely, S., Goldberg, D., & Simon, G. (1997). A comparison between somatic
symptoms with and without clear organic cause: results of an international
study. Psychological Medicine, 27, 1011-1019.

The mnestic block syndrome 193

Krafft-Ebing, R., von (1898). Uber retrograde allgemeine Amnesie. Arbeiten
aus dem Gesammt-Gebiet der Psychiatrie und Neuropathologie, 3, 213-224.

Kroll, N., Markowitsch, H. J., von Cramon, D. Y., & Knight, R. (1997).
Retrieval of old memories - the temporo-frontal hypothesis. Brain, 120,
1377-1399. ,

Kuyken, W., & Brewin, C. R. (1995). Autobiographical memory functioning
in depression and reports of early abuse. Journal of Abnormal Psychology,
104, 585-591.

Layton, B. S., & Wardi-Zonna, K. (1995). Post-traumatic stress disorder with
neurogenic amnesia for the traumatic event. Clinical Neuropsychology, 9, 2-
10. _

Liotti, G. (1992). Disorganized/disoriented attachment in the etiology of the
dissociative disorders. Dissociation, V, 196-204.

Lupien, S. J., & McEwen, B. S. (1997). The acute effects of corticosteroids on
cognition: integration of animal and human model studies. Brain Research
Reviews, 24, 1-27.

Magarifios, A. M., McEwen, B. S., Flagge, G., & Fuchs, E. (1996). Chronic
psychosocial stress causes apical dendritic atrophy of hippocampal CA3
pyramidal neurons in subordinate tree shrews. Journal of Neuroscience, 16,
3534-3540.

Magarifios, A M., Verdugo, J. M. G, & McEwen, B. S. (1997). Chronic
stress alters synaptic terminal structure in hippocampus. Proceedings of the
National Academy of Sciences of the USA, 94, 14002-14008.

Majewska, M. D. (1992). Neurosteroids: Endogenous bimodal modulators of
the GABA, receptor. Mechanism of action and physiological significance.
Progress in Neurobiology, 38, 379-395.

Markowitsch, H. J. (Ed.). (1990). Transient global amnesia and related
disorders. Toronto: Hogrefe & Huber Publs.

Markowitsch, H. J. (1992). Intellectual functions and the brain. An historical
perspective. Toronto: Hogrefe & Huber Publs.

Markowitsch, H. J. (1995). Which brain regions are critically involved in the
retrieval of old episodic memory? Brain Research Reviews, 21, 117-127.
Markowitsch, H. J. (1996). Organic and psychogenic retrograde amnesia: two

sides of the same coin? Neurocase, 2, 357-371.

Markowitsch, H. J. (1997). The functional neuroanatomy of episodic memory
retrieval. Trends in Neurosciences, 20, 557-558.

Markowitsch, H. J. (1998). The mnestic block syndrome: Environmentally
induced amnesia. Neurology, Psychiatry, and Brain Research, 6, 73-80.

Markowitsch, H. J. (1999a). Limbic system. In R. Wilson & F. Keil (Eds.),
The MIT encyclopedia of cognitive science (pp. 470-472). Cambridge, MA:
MIT Press.



194 H. J. Markowitsch

Markowitsch, H. J. (1999b). Functional neuroimaging correlates of functional
amnesia. Memory, 7, 561-583.

Markowitsch, H. J. (2000a). Memory and amnesia. In M.-M. Mesulam (Ed.),
Principles of cognitive and behavioral neurology. New York: Oxford
University Press.

Markowitsch, H. J. (2000b). Anatomical bases of memory disorders. In M.S.
Gazzaniga (Ed.), The new cognitive neurosciences (2nd ed.; pp. 781-795).
Cambridge, MA: MIT Press.

Markowitsch, H. J., Calabrese, P., Fink, G. R., Durwen, H. F., Kessler, J.,
Hirting, C., Konig, M., Mirzaian, E. B, Heiss, W-D., Heuser, L., &
Gehlen, W. (1997a). Impaired episodic memory retrieval in a case of
probable psychogenic amnesia. Psychiatry Research: Neuroimaging Section,
74, 119-126.

Markowitsch, H. J., Calabrese, P., Liess, J., Haupts, M., Durwen, H. F., &
Gehlen, W. (1993). Retrograde amnesia after traumatic injury of the tem-
poro-frontal cortex. Journal of Neurology, Neurosurgery, and Psychiatry,
56, 988-992.

Markowitsch, H. J., Calabrese, P., Neufeld, H., Gehlen, W., & Durwen, H.
F. (1999a). Retrograde amnesia for famous events and faces after left
fronto-temporal brain damage. Cortex, 35, 243-252.

Markowitsch, H. J., & Ewald, K. (1997). Right-hemispheric fronto-temporal
injury leading to severe autobiographical retrograde and moderate antero-
grade episodic amnesia. Neurology, Psychiatry and Brain Sciences, 5, 71-
78. :

Markowitsch, H. J., Fink, G. R., Thone, A. I. M., Kessler, J., & Heiss, W-D.
(1997b). Persistent psychogenic amnesia with a PET-proven organic basis.
Cognitive Neuropsychiatry, 2, 135-158.

Markowitsch, H. J., Kessler, J., Kalbe, E., & Herholz, K. (1999b). Functional
amnesia and memory consolidation. A case of severe and persistent antero-
grade amnesia occurring one hour after information acquisition. Neurocase,
5, 189-200.

Markowitsch, H. J., Kessler, J., Russ, M. O., Frdlich, L., Schneider, B., &
Maurer, K. (1999c). Mnestic block syndrome. Cortex, 35, 219-230.

Markowitsch, H. J., Kessler, J., van der Ven, C., Weber-Luxenburger, G., &
Heiss, W.-D. (1998). Psychic trauma causing grossly reduced brain meta-
bolism and cognitive deterioration. Neuropsychologia, 36, 77-82.

Markowitsch, H. J., Kessler, J., Weber-Luxenburger, G., van der Ven, C., &
Heiss, W.-D. (2000). Neuroimaging and behavioral correlates of recovery
from 'mnestic block syndrome' and other cognitive deteriorations. Neuro-
psychiatry, Neuropsychology, and Behavioral Neurology, 16, 60-66.

The mnestic block syndrome 195

Markqwitsch, H. J., Reinkemeier, M., Thiel, A., Kessler, J., Koyuncu, A., &
ﬁleilss, EV.-D. (199f9b). Autobiographical memory activates the right am,yg-
ala and temporo-frontal link - A pet study. Acta Ne ] ] -
e e s p y eurobiologiae Experi
Ma]r;,koﬁltgcb’ H. J ., Thiel, A., Kessler, J., & Heiss. W.-D. (1997c)
cphorizing semi-conscious episodic information via the right t '
cortex - a PET study. Neurocase, 3, 445-449. Nl temporopolar
Ma}r{shgll,J J. 1C9.9,7Hz}Il‘ligan, P. W, Fink, G. R., Wade, D. T., & Frackowiak
. . . . h . - ¢ . L) ’
A, B(8, ). The functional anatomy of a hysterical paralysis. Cognition,
Nauta, W. J. H. (1979). Expanding borders of the limbic s
; ystem concept. In T.
Rasmussen & R. Marino (Eds.), Functional neur -
York: Raven Press. oourgery (pp. 7:23). New
O'Brien, J. T. (1997). The 'glucocorticoid cascade' hypothesis i 11}
Journal of Psychiatry, 170, 199-201. ypoffesis in man. Briish
O'Leary, A. (1990). Stress, emotion, and human imm i
logical Bulletin, 108, 363-382. une function. Fsycho-
Par:\s:énltis. II)’.,tt& Bal;m, Rl.1 (1995). Autobiographical memory for childhood
: Patterns of recall in psychiatric patients with a hi
trauma. Psychiatry, 58, 199-208. P 1 & history of alleged
Pecrlr(l,0 lEl.tali:,io%ertst:n, A., tl& Zeffert, S. (1996). Psychological sequelae of
cidents: a preliminary study. J 1
o p ry y. Journal of Psychosomatic Re-
Porter, N., & Landfield, P. W. (1998). Stress horm i i
» N, ( , P.W, . ones and b :
adding injury to }nsult? Nature Neuroscience, 1, 3-4. i apine:
Radanov, B. P.', Di Stefano, G., Schnidrig, A., & Sturzenegger, M. (1994).
Common whiplash: psychosomatic or somatopsychic? Journal of Neurology
o Neurosurgery, and Peychiairy, 57, 486-490. ’
€ad, C. F. (1923). Hysterical amnesia followin i inj
g physical injury. A
R study. Journal of Nervous and Mental Disease, 58, 513-524. i case
oct)gendaal, B., & McQaugh. J. L. (1997). Basolateral amygdala lesions block
h.e memory-enhancing effect of glucocorticoid administration in the dorsal
R ippocampus of rats. European Journal of Neuroscience 9, 76-83.
oozendaal, B.,_Portlllo Marquez, G., & McGaugh, J. L. (1996). Basolateral
amy_gdala lqsnons block glucocorticoid-induced modulation of memory for
R spatial learning. Behavioral Neuroscience, 110, 1074-1083.
uigl,l M. D., Mark, R. E Walla, P., Schloerscheidt, A. M., Birch, C. S., &
an, K. (1998). Dissociation of the neural correlates of implicit and
S explicit memory. Nature, 392, 595-598.
apolsky, R. M. (1994). Why Zebra’s don't get ulcers. New York: Freeman.



196 H. J. Markowitsch

Sapolsky, R. M. (1996a). Why stress is bad for your brain. Science, 273, 749-
750.

Sapolsky, R. M. (1996b). Stress, glucocorticoids, and damage to the nervous
system: The current state of confusion. Stress, 1, 1-19.

Schacter, D. L., Koutstaal, W., & Norman, K. A. (1996). Can cognitive neu-
roscience illuminate the nature of traumatic childhood memories? Current
Opinion in Neurobiology, 6, 207-214.

Schultz, I. H. (1924). Zur Psychopathologie und Pychotherapie amnestischer
Zustinde. Zeitschrift fiir die gesamte Neurologie und Psychiatrie, 89, 107-
129. '

Scoville, W. B., & Milner, B. (1957). Loss of recent memory after bilateral
hippocampal lesions. Journal of Neurology, Neurosurgery, and Psychiatry,
20, 11-21.

Seger, C. A., Rabin, L. A., Zarella, M., & Gabrieli, J. D. E. (1997). Pre-
served verb generation priming in global amnesia. Neuropsychologia, 35,
1069-1074.

Selye, H. (1956). The stress of life. New York: McGraw-Hill.

Silove, D., Sinnerbrink, 1., Field, A., Manicavasagar, V., & Steel, Z. (1997).
Anxiety, depression and PTSD in asylum-seekers: association with pre-
migration trauma and post-migration stressors. British Journal of Psychiatry,
170, 351-357.

Skodol, A. E., Schwartz, S., Dohrenwend, B. P., Levav, I, Shrout, P.E., &
Reiff, M. (1996). PTSD symptoms and comorbid mental disorders in Israeli
war veterans. British Journal of Psychiatry, 169, 717-725.

Southwick, S. M., Krystal, J. H., Bremner, J. D., Morgan Ill, C. A,,
Nicolaou, A. L., Nagy, L. M., Johnson, D. R., Heninger, G. R., &
Charney, D. S. (1997a). Noradrenergic and serotonergic function in post-
traumatic stress disorder. Archives of General Psychiatry, 54, 749-758.

Southwick, S. M., Morgan III, A., Nicolaou, A. L., & Charney, D. S.
(1997b). Consistency of memory for combat-related traumatic events in
veterans of operation Desert Storm. American Journal of Psychiatry, 154,
173-177.

Sutker, P. B., Winstead, D. K., Galina, Z. H., & Allain, A. N. (1991).
Cognitive deficits and psychopathology among former prisoners of war and
combat veterans of the Korean conflict. American Journal of Psychiatry,
148, 67-72.

Teicher, M. H., Glod, C. A., Surrey, J., & Swett, C. (1993). Early childhood
abuse and limbic system ratings in adult psychiatric outpatients. Journal of
Neuropsychiatry and Clinical Neurosciences, 5, 301-306.

Thyssen, E.-H.-M. (1888). Contribution a l'étude de I'hystérie traumatique.
Paris: A. Davy.

The mnestic block syndrome 197

Tulving, E. (1983). Elements of episodic memory. Oxford: Clarendon Press.

Tulving, E. (1995). Organization of memory: Quo vadis. In M. S. Gazzaniga
;Ed.), The cognitive neurosciences (pp. 839-847). Cambridge, MA: MIT

ress.

Tulvingz E., Kapur, S., Craik, F. I., Moscovitch, M., & Houle, S. (1994).
Hem1§pheric encoding/retrieval asymmetry in episodic memory: positron
emission tomography findings. Proceedings of the National Academy of
Sciences of the USA, 91, 2016-2020.

Tulving, E., & Markowitsch, H. J. (1998). Episodic and declarative memory:
Role of the hippocampus. Hippocampus, 8, 198-204.

Vaidya, C. J Gabrieli, J. D. E., Verfaellie, M., & Fleischman, D. (1998).
Font-specific priming following global amnesia and occipital lobe damage.
Neuropsychology, 12, 183-192,

Van der- Kolk, B. A. (1994). The body keeps the score: Memory and the
evolving psychobiology of posttraumatic stress. Harvard Reviews of Psy-
chiatry, 1, 253-265.

Wammbe, Y., Yamaguchi, T., & McEwen, B. S. (1996). Neuronal effects of
stress and glucocorticoids in the hippocampus. In N. Kato (Ed.), The
hippocampus: Functions and clinical relevance. Amsterdam: Elsevier.

Weghsler, A. F. (1973). The effect of organic brain disease on recall of emo-
tionally chatged versus neutral narrative texts. Neurology, 23, 130-135.

Welch, L: W., Nimmerrichter, A., Kessler, R., King, D., Hoehn, R.,
xzrgc_)l;(n, KR., ick Ivflfartin,d P. R. (1996). Severe global amnesia presenting as

rnicke-Korsakoff syndrome but resulting fr i i -
logical Medicine, 26, 31121—425. g from atypical lesions. Peycho

Whetsell, W. O. (1996). Current concepts of excitotoxity. Journal of Neuro-
Ppathology and Experimental Neurology, 55, 1-13.

Whm;, P. D., & Moorey, S. (1997). Psychosomatic illnesses are not "all in the

_min ". Journal of Psychosomatic Research, 42, 329-332.

Wilhelm, S.,‘ McNally, R. J., Baer, L., & Florin, 1. (1997). Autobiographical
3m6en%(ir); lm obsessive-compulsive disorder. British Journal of Psychology,

Winocur, G:, Moscovitch, M., & Stuss, D. T. (1996). Explicit and implicit
memory in the elderly: Evidence for double dissociation involving medial
tcj.rx}poral- and frontal-lobe functions. Neuropsychology, 10, 57-65.

Ya21c1‘, K. M & Kostakoglu, L. (1998). Cerebral blood flow changes in
lfgt;eiléss with conversion disorder. Psychiatry Research: Neuroimaging, 83,

Yehuda, R., Giller, E. L., & Mason, J. W. (1993) Psychoneuroendocrine
assessment of post-traumatic stress disorder. Progress in Neuropsycho-
pharmacology and Biological Psychiatry, 17, 541-550.



198 H. J. Markowitsch

Young, E. A., Haskett, R. F., Murphy-Weinberg, V., Watson, S. J., & Akil,
H. (1991). Loss of glucocorticoid fast feedback in depression. Archives of
General Psychiatry, 48, 693-699.



