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vestigations of patients with impaired autobiographical

memory (AM) can greatly contribute to further our un-

derstanding of brain reorganization mechanisms and
Abstract engagement of compensatory processes after damage
to the medial temporal lobe. These investigations are
reviewed here. Overall, they highlight the importance
of the left hippocampus, which when atrophied and
not functional leads to deficits in AM but its residual
functionality may support relatively normal AM recol-
lection. When damaged hippocampal tissue is not
functional, other brain regions (e.g., the medial pre-
frontal cortex) may be involved to compensate impair-
ment, but they appear generally ineffective to support
detailed recollection.

Episodic autobiographical memory (AM) allows one,
through the recollection of sensory-perceptual details,
thoughts and feelings, to become aware of an event
as belonging to one’s own past as well as being able to
project into one’s future. Because AM provides a sense
of self-continuity, contributes to the integrity of the
self, and helps predicting future experiences, any deficit
of AM may have debilitating consequences for everyday
life functioning. Understanding AM failure and the un-
derlying neural mechanisms has the potential to shed
light on brain reorganization mechanisms and engage-

ment of compensatory processes. Functional magnetic  penkova EJ, Manning L. FMRI contributions to addressing au-
resonance imaging (fFMRI) prowde§ the most promising tobiographical memory impairment in temporal lobe pathology.
imaging method to tackle these issues. We reviewed 14 J Radiol 2014; 6(4): 93-105 Available from: URL: http://

evidence from the few studies that used fMRI to in-  yww.wignet.com/1949-8470/fullv6/i4/93.htm DOI: http://dx.doi.
vestigate the functionality of the residual tissue, the org/10.4329/wjr.v6.i4.93

neural reorganization and compensatory mechanisms
in patients with neurological conditions due to impaired
medial temporal lobe. Overall, these studies highlight
the importance of the left hippocampus, which when

atrophied and not functional leads to AM deficits but its INTRODUCTION
residual functionality may support relatively normal AM Remembering autobiographical memoties (AM) involves
recollection. When damaged hippocampal tissue is not recollection of contextual information (time and place)

(4 9

Boishidonge  WIR | www.wijgnet.com 93 April 28,2014 | Volume 6 | Issue 4 |



Denkova E et a/. Neuroimaging autobiographical memory in MTL damage

and sensory-perceptual and affective details of personal
experiences with a sense of self-awareness'”. AM, not
surprisingly, contributes to both one’s sense of personal
identity (who we are) and sense of self-continuity. Over
the last two decades, there has been a growing interest
in understanding the neural correlates of normal AM
and, more recently, impaired AM. The reasons of the
remarkable increase in the number of studies in this
topic is, very likely, the mentioned AM contribution to
the construction of the sense of self across time, but
also the important social role AM plays in the develop-
ment of new relationships and the nurturing of existing
ones, and most particularly, its role as a directive func-
tion, where the past serves as a basis for guiding present
and future behaviors™”. In the context of the broader
issue under consideration in this special topic [with focus
on functional magnetic resonance imaging (fMRI)], the
present review aims to discuss emerging research that
highlights the usefulness of fMRI in the examination of
AM in patients with damage to the core memory struc-
tures in the medial temporal lobe (MTL). The emphasis
of this review is, therefore, on fMRI investigations of
AM impairment due to neurological conditions affecting
the MTL. The decision to focus on the MTL is driven
by evidence that MTL plays a pivotal role in normal AM
functioning and its damage typically leads to amnesia for
past events'” (but see also'"") and that fMRI examina-
tions of AM in neurological patients, which to date are
limited in number, have been more often reported in the
case of patients with damage to the MTL. The undetly-
ing question we would like to tackle is to what extent
these investigations shed light on the functionality of the
residual tissue, the neural reorganization and compensa-
tory mechanisms (either efficient or not) in the case of
damage to the MTL. Before discussing the fMRI studies
of AM in patients with MTL damage, we introduce AM
and summarize the highlights of neuroimaging evidence
in healthy participants to provide the context to discuss
functional neuroimaging findings in pathology.

THEORETICAL CONSIDERATIONS OF AM

Episodic AM allows one to become awate of an event as
belonging to one’s own past as well as being able to proj-
ect into one’s future. This sense of self-continuity across
time*'" is grounded in the recollection of sensory-per-
ceptual details, thoughts and feelings. Typically, episodic
memory has been distinguished from semantic memoty,
which refers to general knowledge, knowledge about
public facts and people, as well as personal knowledge
(eg., date of birth, the name of our patrents and friends).
However, these systems are highly interdependent“z] in
relation to the self. Turning back to episodic AM, some
authors consider that it is a uniquely human system!"”
(but see!" for a different standpoint). Moreover, Tulv-
ing’s Serial Parallel Independent model places this mem-
ory system at the apex of a pyramid, which implies the
highest memory achievement in evolution', Tulving ez
al™ defined AM as consisting of three major constructs:
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sense of self, autonoetic consciousness and subjectively
sensed time. But even more closely related to the self, is
Conway’s Self Memory System“’lzl. Very briefly, Conway
views episodic memories and conceptual autobiographi-
cal knowledge as discrete systems that both operate
with the “working self”” in a bidirectional manner. The
working self is conceived as a mechanism that controls
access to memories according to the individual’s present
goals. Importantly, the working self is constrained by the
memories and knowledge within the autobiographical
knowledge base.

Recently, some studies show that the contribution
of AM to the sense of self is not crucial. Klein"*'"" and
Klein e a/"™ presented a series of patients both studied
by him and reported in the literature, who have lost the
entire fund of episodic memory and who are unable to
simulate future personal events, but retain the sense of
self. However, a distinction is made between the sense
of self, which is preserved in amnesic patients'” and the
sense of self-continuity across time, which depends on
AM (Klein SB, personal communication to LM, Decem-
ber, 2013).

Importantly, recollection of past personal experience
is considered to be a reconstructive process with memo-
ries recreated from their constituent elements. Particu-
larly, autobiographical memories are not static records of
the past; rather they are considered as mental reconstruc-
tions, which are constrained by two simultaneous, even
contradictory, demands: correspondence with the real
event and coherence, as time goes by, with the individual’s
self-image. More precisely, memory reconstruction must
reflect reality by providing sensory-perceptive and even-
tually affective details that represent, as closely as pos-
sible, the experience and also be in accordance with the
rememberer’s current self-image and goals'?. By making
available memories that match current self-beliefs and
goals, the main function of AM would be to maintain the
integrity of the self.

Bearing in mind that AM provides a sense of self-
continuity, contributes to the integrity of the self, and
helps predicting future experiences, it is not surprising
that AM impairment may have debilitating consequences
for everyday life functioning. Consequently, understand-
ing AM failure and the underlying neural mechanisms
has the potential not only to strengthen the progress
of memory research, but importantly, to shed light on
brain reorganization mechanisms and eventually to help
in planning treatment and in monitoring the effects of
therapeutical interventions with the final aim to achieve
better management of patients with AM deficits.

FMRI EXAMINATION OF NORMAL AM
FUNCTIONING

The advent of fMRI made the examination iz vivo of
different human abilities, in general, possible. More pat-
ticularly, fMRI (in contrast to eatlier neuroimaging tech-
niques, such as positron emission tomography) provides
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the most promising new imaging method and offers a
number of important advantages in the study of neural
correlates of human memory. Among the main fMRI
strengths are the improved spatial resolution, the fast
speed of data acquisition which allows more flexible
experimental designs and the unrestricted number of
observations due to the absence of radiation exposure.
Moreover, in the last decade, fMRI has undergone a
rapid development and provided new ways to design
experiments (e.g., event-related, self-paced designs) and
to analyze data (eg., independent component analysis,
spatiotemporal partial least squares analysis, psychophysi-
ological interactions analysis, dynamic causal modelling,
multi-voxel pattern analysis) allowing segregation of the
time-course of memory retrieval processes, examination
of the connectivity among brain regions and investigation
of memory representation in specific brain regions. This
continuous progress has led to improved and refined
testing of hypotheses about the neural correlates of both
normal and impaired AM.

Evidence from fMRI studies in healthy participants
allowed the establishing of a brain network of AM re-
trieval comprising the MTL, prefrontal cortex (PFC) and
posterior cortices” *. Despite the proliferation of func-
tional neuroimaging studies of AM over the last 10-15
years, many of the critical issues (eg., MTL involvement
according to the remoteness of memories, lateralization
of the AM networks) continue to be debated, leading
nevertheless to greater refinement of the theories derived
from the lesion research. For instance, there is a debate
regarding the involvement of MTL, especially the hip-
pocampus, in retrieval of personal events according to
the age of memories. This debate originated from the
lesion studies and is reflected in fMRI studies in healthy
subjects. On the one hand, the Standard Consolida-
tion Theory states that memories (without making a
distinction between episodic and semantic memories)
are initially dependant on the MTL but over time, they
undergo consolidation in the neocortical structures and
eventually become independent of the MTL?!. On the
other hand, the Multiple Trace Theory postulates a life-
long involvement of the MTL for retrieval of episodic
and context-specific memories ™. Recently, the latter
has been updated to explicitly include a transformation
account of memory, which considers the dynamic nature
of memories and suggests that episodic memories may
transform to semantic or gist-like versions represented in
neocortical areas outside of the hippocampus, but those
that continue to contain rich episodic/contextual details

remain dependant on the hippocampus™*’,

MTL

Neuroimaging evidence suggests that the MTL is a cru-
cial node in the AM retrieval network”"?” involved in
binding together the multimodal representations of an
episode. Specifically, studies directly comparing autobio-
graphical to semantic memory retrieval revealed greater
engagement of the MTL, particularly on the left side™®,
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Of note, MTL activation observed by some semantic
memory studies involving famous people recognitionmﬁz]
could be explained by the association of this semantic in-
formation with autobiographical memoties” ), as suggest-
ed by lesion research™ . As for the MTL’s involvement
according to age of memories, an increasing number of
fMRI studies provided evidence that, when phenom-
enological qualities and especially vividness are consid-
ered, MTL activations are observed for retrieval of rich
and vivid and both recent and remote autobiographical
memories™" " which resonates with the Multiple Trace
Theory positing long-life involvement of MTL for vivid

context-specific recollections.

Prefrontal cortex

Available evidence also highlights the role of different
PFC sub-regions in AM retrieval ™", Specifically, among
the PFC sub-regions, the ventrolateral PFC and the me-
dial PFC appear to be systematically linked to retrieval of
personal events” ™,

Lateral PFC: Systematic activation of the ventrolateral
PFC during recollection of autobiographical memories
is associated with successful memory retrieval, involv-
ing initial strategic search and selection of appropriate
information”™***), Specifically, activity in the lateral PFC
has been observed early during retrieval™**, support-
ing therefore its role in strategic search operations and
initial recovery processes consistent with current models
of AM" that emphasize the reconstructive retrieval of
memorties. Additionally, the more ventral (orbital) portion
of the lateral PFC, part of the frontotemporal junction
interconnected through the ventral branch of the unci-
nate fascicle, has been attributed a crucial role in ecphory
(triggering) of memory retrieval™ and synchronisation
of emotional and factual components of the personal
memories during conscious self re-experiencing* .
The latter is also supported by recent evidence suggest-
ing the involvement of parts of the ventrolateral PFC in
enhanced re-experiencing of emotional autobiographical
memories™.

Medial PFC: Activation of the medial PFC is also system-
atically reported during recollection of autobiographical
memories” " and linked to the role of medial PFC in self-
referential processesm, of which AM is an essential part.
Indeed, there is evidence that increased activity in medial
PFC distinguished real life AM from laboratory-based ep-
isodic memory imaging studies”™* and its more ventral
portions are associated with real self-relevant events”™”
and self—perspectivefss]. Recently, ventromedial PFC has
been found to contain more information about remote
memories (although both recent and remote memories
are represented there™™. It should be noted that overall
in the neuroimaging research, the medial PFC is linked
to a variety of functions™ such as self-referental”™’ and
emotional”™” processing, mentalizing[sg’sg], intuitive assess-
ment of “felt rightness”[601 as well as in some regulatory
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mechanisms®". Therefore, it can be suggested that medial

PFC might in general be supporting processes related to
self-awareness and self-regulation.

Posterior cortices

Retrieval of autobiographical memories in healthy par-
ticipants also leads to activations in the posterior cortices
(eg., precuneus, visual cortices), which are considered to
support the multimodal and visual representations asso-
ciated with the event and visual imagery (and visualized
re—experiencing)[zo’()z]. Specifically, fMRI studies provided
evidence that posterior cortices are later involved during
(re)construction of autobiographical memories™” to
support the retrieval of specific details. For instance, pre-
cuneus because of its role in egocentric (view-dependant,
relative to the observer) representation of a place, has
been thought critical for autonoetic awareness in remem-
bering events from a first person perspective™. This is
by comparison to MTL, which is involved in allocentric
(view-independent) representations[64], but only those that
are rich instead of schematic!”.

In summary, fMRI investigations of AM in normal
conditions have been very informative in establishing
what is called the typical AM brain network, which can
be used as a framework for investigation and better un-
derstanding of neural correlates of AM impairment.

FMRI INVESTIGATION OF AM
IMPAIRMENT IN PATHOLOGIES
AFFECTING MTL

Over the past decade, the rapid development of func-
tional neuroimaging techniques and experimental designs
(more flexible event-related, self-paced designs, shortened
repetition times, new analyzing tools) has made the use
of functional neuroimaging protocols in patients pos-
sible, which, besides clinical issues, advances our under-
standing of the neural networks of memory ™™ and its
reorganization in case of damage. The use of functional
neuroimaging techniques in brain damaged patients can
help to better understand not only how damage alters
the neural network supporting AM retrieval, but also
potential reorganization of this network through com-
pensatory mechanisms (efficient or not) solicited to cope
with memory impairment. It is important to note, how-
ever, that the combined use of neuropsychological and
neuroimaging methods has advantages over the use of
cither approach alone!™*. The purpose of the review is
not to provide an exhaustive literature review of memory
impairment due to brain damage and its assessment with
neuroimaging in general (for more general reviews on
human memory disorders and the application of neuro-
imaging, we refer the readers 0> Rather the aim is
to present and discuss examples of studies that have used
fMRI in particular (as the most advanced neuroimaging
method and targeted by the scope of the present special
topic) to investigate AM impairment in patients with
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damage to the MTL regions, because of their critical im-
portance for retrieval of specific autobiographical events
as highlighted by functional neuroimaging research in
normal subjects and lesion research (although the latter
still continues to debate the long-life involvement of the
hippocampus). Therefore, we will discuss studies that use
fMRI protocols to investigate AM in patients with differ-
ent neurological conditions affecting the MTL and hence,
shed light on the functionality of damaged MTL and the
potential reorganization of the AM network. We selected
the studies based on that they examine AM through
fMRI in pathologies with overt damage to the MTL (Table
1). The neurological conditions presented below differ in
terms of the age at which they occur, their focal or dif-
fuse nature, and progression.

Developmental amnesia

Developmental amnesia is a memory disorder associ-
ated with selective hippocampal damage resulting from
hypoxic/ischemic episodes that occur perinatally or
early in childhood"”. Typically, developmental amnesia
is characterized by severely impaired episodic AM and
relatively preserved semantic memory """, which makes
it possible to investigate developmental deficits selectively
and to shed light on the neural reorganisation of the AM
network due to early life damage. In fact, among the first
neuroimaging studies of AM in amnesic patients is the
study carried out by Maguire e7 al™, who used fMRI in
the case of a developmental amnesic patient, Jon (initially
reported by Vargha-Khadem ¢ /™). Jon presented with
impaired AM (but he was able to recall some personal
memories) and had a relatively preserved semantic mem-
ory™, Jon showed a similar pattern of brain activations
to control subjects during memory retrieval but the acti-
vations and the interactions among them were different
from those observed in controls. Of particular interest,
Jon’s retrieval of autobiographical events was associated
with increased bilateral activity of the hippocampus, in
spite of the 50% volume loss bilaterally. Moreover, hip-
pocampus and medial PFC were significantly more acti-
vated during retrieval of events for which Jon had clear
and conscious recollection (autonoetic consciousness)
compared to those he knew but could not remember ex-
periencing, Overall, the findings suggest that the residual
hippocampal tissue was functional and contributed to
retrieval of the few preserved autobiographical “islands”.
Moreover, they point out the crucial role of autonoetic
awareness during AM retrieval mediated, very likely, by
the medial PFC. Therefore, these findings provide in-

sights to mechanisms of brain plasticity[73].

Hypoxia (in adulthood)

Deprivation of oxygen supply (hypoxia) in adulthood
also leads to damage to the MTL, specifically the hippo-
campus, and severe deficit in memory of past events' .
By comparison to patients with developmental amnesia,
patients with hypoxic MTL damage in adulthood showed
a much more severe pattern of memory impairment. In
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Table 1 Summaries of functional magnetic resonance imaging studies investigating autobiographical memory in patients with medial

temporal lobe damage

Ref. Pathology Patients Lesion side Compensatory Activations

Addis et al™

Remote memory profile

Temporal lobe epilepsy 11 patients Left Mild impairment episodic
AM

Relative preservation

mPFC, posterior medial structures

mPFC-PHG connectivity
semantic AM

Impaired AM (recent events) Left vIPFC, posterior cortices
Impaired AM (few preserved Functional residual hippocampi
mPFC

Berry et al™!

Maguire et al”

Limbic encephalitis Single-case, Mrs B Bilateral
Developmental Single-case, patient Bilateral
amnesia Jon events) relatively normal

semantic memory

Maguire et al”” Hypoxia in late age Single-case, patient Bilateral Severe impairment AM Lateral temporal areas (for personal
vC facts)
Maguire et al™" Semantic dementia Single-case, patient Initially left later Initially relatively intact Year 1: Initially functional right and
AM bilateral AM followed by gradual residual left hippocampi,
deterioration Year2: mPFC, vIPFC, precuneus,

Year 3: few occipito-temporal areas
Contro-lesional right MTL, mPFC,
posterior cortices

Manning et al™

Temporal lobe epilepsy Single-case, patient Left Preserved AM, impaired
JR public memory
21 patients Bilateral Episodic-to-semantic shift mPFC, left vIPFC, posterior cortices
Patients JPLand  JPL: bilateral JPL: impaired AM JPL: right hippocampus, vIPFC,
EP occipital areas
EP: bilateral EP: both hippocampi
but sparing
hippocampi

131 Alzheimer's disease

Semantic dementia

Meulenbroek et al
Viard et al™"

EP: initially relatively
preserved AM

AM: Autobiographical memory; mPFC: Medial prefrontal cortex; vIPFC: Ventro-lateral prefrontal cortex; MTL: Medial temporal lobe; PHG: Parahippocam-

pal gyrus.

an fMRI examination, Maguire e/ al™ investigated memo-
ry in a patient, VC (initially reported by Cipolotti e al™,
who had MTL damage due to hypoxia in late adulthood.
Given that VC did not have reliable memory of personal
past events to be investigated in a functional neuroimag-
ing procedure”™” only his memory for personal facts
and general knowledge were examined. In the context
of broadly comparable to control subjects’ memory net-
work, VC exhibited increased activity in lateral temporal
regions compared to controls and did not show any
activity in the residual hippocampi, while hippocampal
activations were revealed in controls as well as in devel-
opmental amnesic patient Jon for personal facts. These
findings suggest that in the case of hypoxic MTL damage
in adulthood, deficits of AM are much more severe and
could be due to the absence of residual functionality in
lesioned hippocampi. Overall, combined together find-
ings from developmental and adult-acquired amnesia
due to hypoxia point to the importance of age at which
damage occurs, which is of great importance for reorga-
nization and compensatory brain mechanisms. This issue
clearly needs further investigation by systematic fMRI ex-
amination of patients with damage occurring at different

periods of life.

Temporal lobe epilepsy

Temporal lobe epilepsy (TLE) is a chronic neurological
condition characterized by partial epileptic seizures origi-
nating in the temporal lobe, accompanied usually by hip-
pocampus sclerosis™ and associated with memory defi-
cit™. Overall, memory for the past has been much less
investigated than anterograde memory (ze., acquisition of
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new information) in patients with TLE. However, in the
last decade an increasing number of studies also explored
remote memory in TLE patients[sz'sg]. They revealed that
TLE affects remote memory, particularly AM, with left
TLE leading to severe AM deficit. Similarly to clinical
neuropsychological studies, the majority of the functional
neuroimaging studies focused on testing anterograde
memory"™”™" and on pre-surgical evaluation to predict
post-surgical memory changesf()l’%], while only a handful
of functional neuroimaging studies examined the neural
correlates of AM in patients with TLE"™ (see also™
for patients with transient epileptic amnesia). The studies
by Manning ef al™ and Addis ez al™ presented left TLE
patients with different AM profiles, which illustrates the
fact that the same disease can lead to different patterns
of memory performance and brain reorganization.

In a single-case report, Manning ef al™ investigated
the interaction between AM and semantic memory in a
patient, JR (initially reported by Manning ez al™), who
underwent surgical resection of the left MTL for treat-
ment of long-standing TLE with teenage onset of sei-
zures. JR presented a very rare pattern of remote mem-
ory dissociation, such as preserved AM and selectively
impaired semantic memory for public events and famous
people. During retrieval of autobiographical episodes as-
sociated with famous people, JR showed increased activa-
tions in the intact right MTL (parahippocampal gyrus),
several posterior cortices (posterior cingulate cortex,
precuneus, temporo-occipital junction) and medial PFC.
These findings suggest that contralesional right MTL may
be sufficient to adaptively take charge of AM in case of
left MTL damage according to the age at which epilepsy
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occurred and the developmental course of AM ability,
which typically emerges gradually across the preschool
years.

Addis et al”" investigated the AM cerebral network
in a group of patients with left TLE with significant left
hippocampal atrophy and mild AM impairment (reflected
in reduction of the episodic details of memories). The
authors found that in the absence of significant activa-
tion and connections of the residual left hippocampal tis-
sue, retrieval of personal memories in left TLE patients
was associated with increased activations in the posterior
cortices, including posterior cingulate/retrosplenial and
precuneus, right hippocampus (albeit sub-threshold) as
well as strong direct connections between the left medial
postetior cortices (posterior cingulate/retrosplenial) and
left medial PFC, and between left parahippocampal gyrus
and left medial PFC. These findings suggest that the AM
impairment in left TLE could be due to reduced engage-
ment and connections of the lesioned left hippocampus,
compensated to some degree by pathways involving me-
dial PFC and medial posterior cortices, which were insuf-
ficient to support detailed episodic-specific recollections.

Overall, the above-mentioned studies provided com-
plementary evidence that depending on the onset of the
epilepsy, damage to the left hippocampus can differently
affect AM and a different pattern of reorganization of
the AM network can be observed, despite several appat-
ent differences between the two studies (single case »s
group study, after o5 before surgical treatment). Specifical-
ly, in a case of late childhood/teenage occurring epilepsy,
right MTL could be sufficient to successfully mediate
AM. Otherwise, regions outside MTL could be solicited
to compensate left MTL damage, such as medial PFC
and medial postetior cortices, which support residual AM
(Iess detailed memories) but appear inefficient to main-
tain an overall normal level of detailed, episodic-specific
AM recollections.

Neurodegenerative diseases

Neurodegenerative diseases are neurological conditions
characterized by progressive degeneration and/or death
of neuronal cells. Of particular interest in the study
of memory are semantic dementia, a form of fronto-
temporal dementia, and Alzheimer’s disease since both
involve neurodegenerative processes in the temporal
lobes"""'", Usually in the memory literature, semantic
dementia and Alzheimer’s disease present a dissociable
neuropsychological memory profile at an initial stage of
the disease! ™™, While semantic dementia is character-
ized by a profound and amodal loss of semantic memory
in the context of relatively preserved episodic AM!H
Alzheimer’s disease is typically characterized by severe
impairment of episodic AM in the context of relative
sparing of semantic memory" ™", Despite the interest-
ing dissociation within remote memory observed in these
two neurodegenerative diseases, there are only a handful
of fMRI studies examining AM in patients with semantic
dementia and Alzheimer’s disease.
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Semantic dementia: Only two studies, to our knowl-
edge to date, have investigated the neural correlates of
AM in semantic dementia using MRIM ™M one of them
presenting a longitudinal fMRI follow-up of a semantic
dementia patient . The fMRI studies provided evidence
of efficient and inefficient compensatory mechanisms,
which led to relative initial maintenance of normal level
of AM performance and to impaired, namely lacking
episodic-specificity AM, performance, respectively.

In a single-case report, Maguire ez a"" used fMRI to
investigate neural correlates of AM in a semantic demen-
tia patient, AM, as a function of the progression of the
dementia at three separate occasions (years 1, 2 and 3).
Initially, the patient showed relatively normal AM scores,
but with the progression of the disease his AM gradually
deteriorated. To begin with, the patient had volume loss
in the left hippocampus and left anterior lateral temporal
cortex. However, at year 3, the atrophy encompassed the
temporal lobes bilaterally, including both hippocampi. As
for changes through time of the AM retrieval network,
initially at year 1, the patient exhibited increased activa-
tions in regions of the consensual AM network, including
the intact right hippocampus, and importantly increased
activation of the remnant left hippocampus, which was
not further observed during the following fMRI exami-
nations (years 2 and 3). Moreover, at year 2, the patient
showed increased activations of ventromedial PFC and
precuneus, among other brain regions, to finally end up at
year 3 with disengagement of the AM network, except for
the occipitotemporal cortices. These findings reveal how
the progression of dementia and MTL atrophy could af-
fect AM retrieval and the associated neural correlates. Ini-
tially, despite the volume loss in the left hippocampus, the
residual hippocampal tissue was still functional and there-
fore could support relatively preserved recollection of
personal events. Over the course of the dementia process,
the hippocampus became inactive and it seemed to be
compensated by increased activity in the medial PFC and
precuncus, which, with the progression of the dementia,
appeared in turn to become non-operational.

Viard e al'" used fMRI to investigate AM according
to the remoteness of memorties in two semantic demen-
tia patients, JPL and EP, with different patterns of hip-
pocampal atrophy and AM profiles. While JPL presented
with impaired AM recollections (reflected in reduction
of specific episodic details) and severe atrophy of both
hippocampi, EP presented with initially preserved AM
recollections with greater reliance on visual imagery than
healthy controls and relative preservation of both hip-
pocampi, despite atrophy in adjacent temporal cortices.
In terms of brain activations and interactions, while JPL
exhibited less activity in the left anterior hippocampus
(remote memories) and increased activity in the right
posterior hippocampus, functionally connected with the
posterior occipital cortices, EP exhibited increased activ-
ity in both left and right anterior hippocampi (for both
recent and remote memories), which were functionally
connected to each other. These findings suggest that
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atrophy together with absence of functionality in the
residual hippocampal tissue might explain impaired AM,
suggesting that activation in right posterior hippocampus
and interactions with occipital cortices may have been
recruited to compensate left hippocampal deficit, but that
this compensatory mechanism was insufficient to support
a normal level of rich episodic-specific recollections.
Overall, evidence from fMRI studies of AM in se-
mantic dementia patients highlights the importance of
the left hippocampus in retrieval of vivid and specific au-
tobiographical memories, which when atrophied and not
functional leads to impaired AM. In the case of late age
and progressive damage of MTL, initial functionality of
the remnant left hippocampus, rather than the right hip-
pocampus, could support a relatively normal level of AM
performance at an early stage of the disease. Subsequent
increased engagement of medial PFC and precunecus
could be seen as a compensatory mechanism reflecting
attempts to maintain AM, although it had gradually de-
clined. It could be also speculated that precuneus involve-
ment could reflect retrieval processes that are based on a
more egocentric representation and greater reliance on a
self-referential perspective during recollection.

Alzheimer’s disease: Episodic to semantic shift is usu-
ally reported in patients with Alzheimer’s disease and
deficit in episodic AM recollection is the hallmark of the
disease, even being detected at the very preliminary stage
of the disease, known as amnesic mild cognitive impai-
ment'?. The pattern of “semantization” of episodic AM
has been observed in a group of 21 patients diagnosed
with early stage, probable Alzheimer’s disease who were
examined using fMRI""Y, Specifically, these patients pre-
sented with a decline in episodic recollection of personal
experiences, which contained more semantic and repeti-
tive information and also atrophy in both hippocampi.
At the level of brain activations, patients with Alzheimer’
s disease showed increased activity in ventromedial PFC,
left ventrolateral PFC and posterior cortices (lingual gy-
rus and precuneus). Moreover, increased activity in ven-
tromedial and ventrolateral PFC was linked to decreased
volume in the hippocampus. These findings suggest that
increased engagement of ventromedial and ventrolateral
PFC could reflect a compensatory mechanism supporting
retrieval of less detailed and more “semantized” autobio-
graphical memories (i.e., episodic-to-semantic shift in the
quality of recollection), very likely relying on some kind
of self-involvement.

Encephalitis

Encephalitis is a neurological condition characterized by
an acute inflammation of the brain, generally caused by a
virus or autoimmunity (e.g., herpes encephalitis, limbic en-
cephalitis). There is usually extensive damage to the tem-
poral lobes, including the medial temporal regionsm*m]
and extending to the pEC!!L although not necessar-
ily"", and a severe memory impairment"", More spe-
cifically, neuropsychological research provides evidence
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of retrograde amnesia, particulatly for autobiographical

[116,120-123]
events

. Despite evidence that encephalitis se-
verely affects retrograde memory, especially AM, and may
lead to interesting dissociations in relation to the side of
damage“zuj, fMRI investigations of AM in encephalitic
patients are very rare! ', In a single-case fMRI study, Ber-
ry et al*" examined the neural correlates underlying “re-
hearsed” (reviewed) personal episodes in a woman, Mrs B,
diagnosed with limbic encephalitis five years before the
neuroimaging investigation and presenting with impaired
memory for autobiographical events. The patient used a
wearable camera, SenseCam (Microsoft Research, Cam-
bridge) to recode images during personal events, and then
reviewed the images approximately every two days during
three weeks. During scanning, Mrs B viewed rehearsed
SenseCam images, together with never reviewed and new
images as well as events recorded in a written diary and
also rehearsed every two days during three weeks. At the
behavioral level, the patient showed better performance
for “rehearsed” SenseCam images, which at the neural
level was associated with increased activity in the left
ventrolateral PFC, lateral temporal, parietal and occipital
regions in the absence of MTL activations. This study
suggests a potentially effective way of alleviating AM
deficit with a rehearsal-based training using visual mate-
rial and supported by frontal and posterior activations,
which very likely reflects a more general recognition of
the event rather than detailed specific recollection, espe-
cially given that during scanning, events were not remem-
bered in detail but just recognized (as known or familiar).
Further investigation involving detailed recollection of
personal events would help better understand the effects
of training procedures on AM brain network.

Summary

Altogether, the above-presented fMRI studies in patients
with MTL damage highlight the importance of the left
hippocampus, which when atrophied and not functional
leads to deficits in AM. Available fMRI evidence suggests
that atrophy in the left hippocampus does not necessary
lead to alteration in its activation pattern and to severe
AM impairment; namely, residual functionality in the
damaged hippocampus may underpin relatively normal
AM recollection. When residual hippocampal tissue is
not functional, other brain mechanisms come into play
to compensate its silence. In some cases, engagement
of contralesional MTL structures could be sufficient to
support AM, but very likely only in some circumstances,
dependent on the age at which damage occurred. In
other cases, PFC, more often medial PFC, and postetior
cortices could support compensatory processes engaged
to deal with the AM deficit, but not necessatily always ef-
ficient to support rich and detailed recollections (Table 1).
Given the evidence that medial PFC has been associated
with processes related to the self’” and contains more
information for remote memories”” in healthy subjects,
it could be speculated that involvement of medial PFC
in case of damage could reflect retrieval of more stable
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gist-like aspects containing less episodic details of the
memories (rather than true detailed episodic-specific
recollection supported by hippocampus) accompanied by
the overall sense of self-involvement.

CONCLUSION

Overall, the present review of fMRI studies in patients
with AM impairment due to damage in MTL core mem-
ory structures summarizes the importance of fMRI data
in providing insights on how brain damage affects the
neural network supporting retrieval of autobiographical
memoties and how the brain appeats to cope with dam-
age by engaging compensatory mechanisms, which can
either be efficient or not, so to mediate AM recollection.
FMRI may supply additional information over that pro-
vided by neuropsychological assessment and structural
MRI and combining them together during examination
of brain damaged patients would lead to a better and
more reliable understanding of memory disorders and
the underlying brain activations pattern and, ultimately,
better management of the patients. The studies discussed
in the present review, presenting different pathological
entities affecting MTL and associated with different pat-
terns of AM loss, provide relevant theoretical and clinical
information that can guide future functional neuroimaging
research of memory impairment. Although the present
review focused on the use of fMRI in patients with MTL
damage, for completeness, it should be noted that fMRI
has started to be used in other pathologies characterized
by AM impairment, some of which we briefly enumerate
below.

Traumatic brain injury

Traumatic brain injury (TBI) has usually been associated
with impaired AMIP together with diffuse axonal in-
jury mainly affecting the connection between frontal and
temporal regions'**"*, Given the diffuse nature of dam-
age, TBI presents a challenge in understanding impair-
ment of AM, which might be linked to a more general
deficit in executive functions and alteration of the sense
of self. A recent single-case fMRI investigationmgJ of a
TBI patient, ML (initially reported by Levine ez a/'*),
revealed decteased involvement of the medial prefron-
tal and posterior cortices for recently encoded personal
events, of which retrieval is lacking specificity and au-
tonoetic awareness' . This finding underscores the link
between autonoetic awareness and medial PFC, which
could be involved as a compensatory mechanism only
when autonoetic awareness is relatively preserved.

Psychogenic amnesia

While all the above-presented findings underscore the
importance of considering fMRI examination in pa-
tients with AM impairment due to overt brain damage,
it should be also mentioned that fMRI can be used in
patients without overt brain damage but who present
with a specific deficit in AM, such as psychogenic amne-
sia (known also as dissociative amnesia)”*"*!!, which af-
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fects the ventrolateral PFC'"™ associated with retrieval of
emotional memories (see above) and is linked to reduced
[133]

MTL engagement ™.

Affective disorders

Dysfunctions of AM are also widely reported in affective
disorders, such as depression and post-traumatic stress
disorder (PTSD)"**"" which are characterized by intru-
sions of memory of the traumatic event, bias toward
negative memories and an overgeneralization (lacking
specificity) of retrieval ™", Recently, there are some
studies examining the neural correlates of AM in depres-
sion "M and PTSD"**", which highlight the abnormal
involvement of the PFC and/or emotion-related MTL
region, Ze., amygdala. Overall, the fMRI investigations in
psychogenic amnesia and affective disorders could also be
very informative regarding the interplay between memory
and emotion, which has long been neglected, while there
is no doubt of emotional and motivational influences on

AM.

Psychiatric disorders: The case of schizophrenia
Schizophrenia has been also associated with impaired
AM™ N in the context of deficits in several cognitive
operations (perception, memory) and emotional pro-
cessing, caused very likely by a more general cognition —
emotion disintegration'*”. FMRI examination of AM in
schizophrenia revealed an abnormal pattern of activation
and correlations with memory performance in the PFC
and striatum, respectively*". Further fMRI investigations
are needed to cleatly understand AM deficits in schizo-
phrenia and its link to a more general disturbance at the
level of emotion-cognition interaction.

Finally, we would like to mention that it would also
be of great use for investigating the effects of cognitive
based training programs. Specifically, fMRI can be used
before and after training programs to establish beneficial
changes in neural activations leading to improved AM!"*,
Investigations of this sort are remarkably scarce in the
AM research, but hopefully they will emerge in the near
future and provide new opportunities to understand reot-
ganization of brain network activation and brain plasticity.

REFERENCES

1 Conway MA, Pleydell-Pearce CW. The construction of au-
tobiographical memories in the self-memory system. Psychol
Rev 2000; 107: 261-288 [PMID: 10789197 DOI: 10.1037/0033-2
95X.107.2.261]

2 Tulving E. Episodic memory and common sense: how far
apart? Philos Trans R Soc Lond B Biol Sci 2001; 356: 1505-1515
[PMID: 11571040 DOI: 10.1098/rstb.2001.0937]

3 Tulving E. Episodic memory: from mind to brain. Annu Rev
Psychol 2002; 53: 1-25 [PMID: 11752477 DOI: 10.1146/ an-
nurev.psych.53.100901.135114]

4  Bluck S. Autobiographical memory: exploring its functions
in everyday life. Memory 2003; 11: 113-123 [PMID: 12820825
DOI: 10.1080/741938206]

5 Rasmussen AS, Habermas T. Factor structure of overall
autobiographical memory usage: the directive, self and
social functions revisited. Memory 2011; 19: 597-605 [PMID:

April 28,2014 | Volume 6 | Issue 4 |



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Denkova E et a/. Neuroimaging autobiographical memory in MTL damage

21919587 DOI: 10.1080/09658211.2011.592499]

Moscovitch M, Nadel L, Winocur G, Gilboa A, Rosenbaum
RS. The cognitive neuroscience of remote episodic, semantic
and spatial memory. Curr Opin Neurobiol 2006; 16: 179-190
[PMID: 16564688 DOI: 10.1016/j.conb.2006.03.013]
Moscovitch M, Rosenbaum RS, Gilboa A, Addis DR, West-
macott R, Grady C, McAndrews MP, Levine B, Black S,
Winocur G, Nadel L. Functional neuroanatomy of remote
episodic, semantic and spatial memory: a unified account
based on multiple trace theory. | Anat 2005; 207: 35-66 [PMID:
16011544 DOI: 10.1111/].1469-7580.2005.00421.x]

Preston AR, Wagner AD. The medial temporal lobe and
memory. In: Kesner RP, Martinez JL. Neurobiology of Learn-
ing and Memory. Amsterdam: Elsevier, 2007: 305-337

Spiers HJ, Maguire EA, Burgess N. Hippocampal amnesia.
Neurocase 2001; 7: 357-382 [PMID: 11744778 DOI: 10.1076/
neur.7.5.357.16245]

Bright P, Buckman J, Fradera A, Yoshimasu H, Colchester
AC, Kopelman MD. Retrograde amnesia in patients with
hippocampal, medial temporal, temporal lobe, or frontal pa-
thology. Learn Mem 2006; 13: 545-557 [PMID: 17015852 DOI:
10.1101/1m.265906]

Tulving E. Episodic memory and autonoesis: Uniquely hu-
man? In: Terrace HS, Metcalfe ]J. The Missing Link in Cogni-
tion: Origins of Self-Reflective Consciousness. Oxford Uni-
versity Press, 2005: 3-56

Conway MA. Memory and the self. ] Mem Lang 2005; 53:
594-628 [DOI: 10.1016/].jm1.2005.08.005]

Suddendorf T, Addis DR, Corballis MC. Mental time travel
and the shaping of the human mind. Philos Trans R Soc
Lond B Biol Sci 2009; 364: 1317-1324 [PMID: 19528013 DOI:
10.1098/1stb.2008.0301]

Suddendorf T, Corballis MC. Behavioural evidence for men-
tal time travel in nonhuman animals. Behav Brain Res 2010;
215: 292-298 [PMID: 19962409 DOI: 10.1016/.bbr.2009.11.044]
Tulving E. Are there 256 kinds of memory? In: Nairne JS.
The Foundations of Remembering: Essays in Honor of Hen-
ry L. Roediger: Psychology Press, 2007: 39-52

Klein SB. The Two Selves: Their Metaphysical Commit-
ments and Functional Independence. New York: Oxford
University Press, 2014

Klein SB. Self, memory, and the self-reference effect: an ex-
amination of conceptual and methodological issues. Pers Soc
Psychol Rev 2012; 16: 283-300 [PMID: 22291045 DOI: 10.1177/
1088868311434214]

Klein SB, Nichols S. Memory and the Sense of Personal
Identity. Mind 2012; 121: 677-702 [DOI: 10.1093/mind/
£zs080]

Tulving E. Elements of episodic memory. New York: Oxford
Univiversity Press, 1983

Cabeza R, St Jacques P. Functional neuroimaging of autobio-
graphical memory. Trends Cogn Sci 2007; 11: 219-227 [PMID:
17382578 DOI: 10.1016/j.tics.2007.02.005]

Maguire EA. Neuroimaging studies of autobiographical
event memory. Philos Trans R Soc Lond B Biol Sci 2001; 356:
1441-1451 [PMID: 11571035 DOI: 10.1098/ rstb.2001.0944]

St Jacques PL, Cabeza R. Neural correlates of autobiographi-
cal memory. In: Ghetti S, Bauer PJ. Origins and development
of recollection. New York: Oxford University Press, 2012:
188-218

Squire LR, Alvarez P. Retrograde amnesia and memory
consolidation: a neurobiological perspective. Curr Opin Neu-
robiol 1995; 5: 169-177 [PMID: 7620304 DOI: 10.1016/0959-43
88(95)80023-9]

Nadel L, Moscovitch M. Memory consolidation, retrograde
amnesia and the hippocampal complex. Curr Opin Neurobiol
1997; 7: 217-227 [PMID: 9142752 DOI: 10.1016/50959-4388(97)
80010-4]

Winocur G, Moscovitch M. Memory transformation and sys-
tems consolidation. | Int Neuropsychol Soc 2011; 17: 766-780

(49

TR
JBaishideng®

WJR | www.wjgnet.com

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

[PMID: 21729403 DOI: 10.1017/51355617711000683]
Winocur G, Moscovitch M, Bontempi B. Memory formation
and long-term retention in humans and animals: convergence
towards a transformation account of hippocampal-neocorti-
cal interactions. Neuropsychologia 2010; 48: 2339-2356 [PMID:
20430044 DOI: 10.1016/j.neuropsychologia.2010.04.016]
Svoboda E, McKinnon MC, Levine B. The functional neu-
roanatomy of autobiographical memory: a meta-analysis.
Neuropsychologia 2006; 44: 2189-2208 [PMID: 16806314 DOI:
10.1016/j.neuropsychologia.2006.05.023]

Botzung A, Denkova E, Ciuciu P, Scheiber C, Manning L.
The neural bases of the constructive nature of autobiographi-
cal memories studied with a self-paced fMRI design. Memory
2008; 16: 351-363 [PMID: 18432480 DOI: 10.1080/0965821080
1931222]

Daselaar SM, Rice HJ, Greenberg DL, Cabeza R, LaBar KS,
Rubin DC. The spatiotemporal dynamics of autobiographi-
cal memory: neural correlates of recall, emotional intensity,
and reliving. Cereb Cortex 2008; 18: 217-229 [PMID: 17548799
DOI: 10.1093/ cercor/ bhm048]

Greenberg DL, Rice HJ, Cooper JJ, Cabeza R, Rubin DC,
Labar KS. Co-activation of the amygdala, hippocampus and
inferior frontal gyrus during autobiographical memory re-
trieval. Neuropsychologia 2005; 43: 659-674 [PMID: 15721179
DOI: 10.1016/j.neuropsychologia.2004.09.002]

Douville K, Woodard JL, Seidenberg M, Miller SK, Leveroni
CL, Nielson KA, Franczak M, Antuono P, Rao SM. Medial
temporal lobe activity for recognition of recent and remote
famous names: an event-related fMRI study. Neuropsycholo-
gia 2005; 43: 693-703 [PMID: 15721182 DOI: 10.1016/j.neurop
sychologia.2004.09.005]

Leveroni CL, Seidenberg M, Mayer AR, Mead LA, Binder
JR, Rao SM. Neural systems underlying the recognition of
familiar and newly learned faces. | Neurosci 2000; 20: 878-886
[PMID: 10632617]

Denkova E, Botzung A, Manning L. Neural correlates of re-
membering/knowing famous people: an event-related fMRI
study. Neuropsychologia 2006; 44: 2783-2791 [PMID: 16879842
DOI: 10.1016/j.neuropsychologia.2006.05.029]

Snowden JS, Griffiths HL, Neary D. Autobiographical expe-
rience and word meaning. Memory 1995; 3: 225-246 [PMID:
8574865 DOI: 10.1080/09658219508253152]

Westmacott R, Black SE, Freedman M, Moscovitch M. The
contribution of autobiographical significance to semantic
memory: evidence from Alzheimer’s disease, semantic de-
mentia, and amnesia. Neuropsychologia 2004; 42: 25-48 [PMID:
14615074 DOI: 10.1016/50028-3932(03)00147-7]

Addis DR, Moscovitch M, Crawley AP, McAndrews MP.
Recollective qualities modulate hippocampal activation dur-
ing autobiographical memory retrieval. Hippocampus 2004;
14: 752-762 [PMID: 15318333 DOI: 10.1002/ hipo.10215]
Bonnici HM, Chadwick M]J, Lutti A, Hassabis D, Weiskopf
N, Maguire EA. Detecting representations of recent and re-
mote autobiographical memories in vmPFC and hippocam-
pus. | Neurosci 2012; 32: 16982-16991 [PMID: 23175849 DOI:
10.1523/JNEUROSCI.2475-12.2012]

Gilboa A. Autobiographical and episodic memory--one and
the same? Evidence from prefrontal activation in neuroim-
aging studies. Neuropsychologia 2004; 42: 1336-1349 [PMID:
15193941 DQOI: 10.1016/j.neuropsychologia.2004.02.014]
Sheldon S, Levine B. Same as it ever was: vividness modu-
lates the similarities and differences between the neural
networks that support retrieving remote and recent autobio-
graphical memories. Neuroimage 2013; 83: 880-891 [PMID:
23845428 DOI: 10.1016/j.neuroimage.2013.06.082]
Soéderlund H, Moscovitch M, Kumar N, Mandic M, Levine
B. As time goes by: hippocampal connectivity changes with
remoteness of autobiographical memory retrieval. Hip-
pocampus 2012; 22: 670-679 [PMID: 21404363 DOI: 10.1002/
hipo.20927]

April 28,2014 | Volume 6 | Issue4 |



41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Denkova E et a/. Neuroimaging autobiographical memory in MTL damage

Gilboa A, Winocur G, Grady CL, Hevenor SJ, Moscovitch M.
Remembering our past: functional neuroanatomy of recollec-
tion of recent and very remote personal events. Cereb Cortex
2004; 14: 1214-1225 [PMID: 15166099 DOI: 10.1093/cercor/
bhh082]

Badre D. Cognitive control, hierarchy, and the rostro-caudal
organization of the frontal lobes. Trends Cogn Sci 2008; 12:
193-200 [PMID: 18403252 DOI: 10.1016/j.tics.2008.02.004]
Moscovitch M, Winocur G. The frontal cortex and working
with memory. In Stuss DT, Knight R. Principles of frontal
lobe function. New York: Oxfor Univesrity Press, 2002:
188-209.

Addis DR, Knapp K, Roberts RP, Schacter DL. Routes to
the past: neural substrates of direct and generative autobio-
graphical memory retrieval. Neuroimage 2012; 59: 2908-2922
[PMID: 22001264 DOI: 10.1016/j.neuroimage.2011.09.066]
Markowitsch HJ. Which brain regions are critically involved
in the retrieval of old episodic memory? Brain Res Brain Res
Rev 1995; 21: 117-127 [PMID: 8866670 DOI: 10.1016/0165-017
3(95)00007-0]

Markowitsch HJ. The functional neuroanatomy of episodic
memory retrieval. Trends Neurosci 1997; 20: 557-558 [PMID:
9416665]

Brand M, Markowitsch HJ. Memory processes and the or-
bitofrontal cortex. In: Zald DH, Rauch SL. The orbitofrontal
cortex. Oxford: Oxford University Press, 2006: 285-230 [DOI:
10.1093 /acprof:oso/9780198565741.003.0011]

Brand M, Markowitsch HJ. The role of the prefrontal cor-
tex in episodic memory. In: Dere E, Huston JP, Easton A.
Handbook of episodic memory. Amsterdam: Elsevier, 2008:
317-341

Markowitsch HJ, Thiel A, Reinkemeier M, Kessler ], Koyun-
cu A, Heiss WD. Right amygdalar and temporofrontal
activation during autobiographic, but not during fictitious
memory retrieval. Behav Neurol 2000; 12: 181-190 [PMID:
11568430 DOI: 10.1155/2000/303651]

Denkova E, Dolcos S, Dolcos F. The Effect of Retrieval Fo-
cus and Emotional Valence on the Inferior Frontal Cortex
Activity during Autobiographical Recollection. Front Behav
Neurosci 2013; 7: 192 [PMID: 24379766 DOI: 10.3389/ fn-
beh.2013.00192]

Northoff G, Heinzel A, de Greck M, Bermpohl F, Dobro-
wolny H, Panksepp ]. Self-referential processing in our
brain--a meta-analysis of imaging studies on the self. Neuro-
image 2006; 31: 440-457 [PMID: 16466680 DOI: 10.1016/j.neur
oimage.2005.12.002]

Cabeza R, Prince SE, Daselaar SM, Greenberg DL, Budde M,
Dolcos F, LaBar KS, Rubin DC. Brain activity during episodic
retrieval of autobiographical and laboratory events: an fMRI
study using a novel photo paradigm. ] Cogn Neurosci 2004;
16: 1583-1594 [PMID: 15622612 DOI: 10.1162/0898929042568
578]

McDermott KB, Szpunar KK, Christ SE. Laboratory-based
and autobiographical retrieval tasks differ substantially in
their neural substrates. Neuropsychologia 2009; 47: 2290-2298
[PMID: 19159634 DOI: 10.1016/j.neuropsychologia.2008.12.
025]

Summerfield JJ, Hassabis D, Maguire EA. Cortical midline
involvement in autobiographical memory. Neuroimage 2009;
44: 1188-1200 [PMID: 18973817 DOI: 10.1016/j.neuroimage.2
008.09.033]

St Jacques PL, Conway MA, Lowder MW, Cabeza R. Watch-
ing my mind unfold versus yours: an fMRI study using
a novel camera technology to examine neural differences
in self-projection of self versus other perspectives. | Cogn
Neurosci 2011; 23: 1275-1284 [PMID: 20521858 DOI: 10.1162/
jocn.2010.21518]

Amodio DM, Frith CD. Meeting of minds: the medial frontal
cortex and social cognition. Nat Rev Neurosci 2006; 7: 268-277
[PMID: 16552413 DO 10.1038,/nrn1884]

(49

TR
JBaishideng®

WJR | www.wjgnet.com

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

Kober H, Barrett LF, Joseph ], Bliss-Moreau E, Lindquist
K, Wager TD. Functional grouping and cortical-subcortical
interactions in emotion: a meta-analysis of neuroimaging
studies. Neuroimage 2008; 42: 998-1031 [PMID: 18579414 DOI:
10.1016/j.neuroimage.2008.03.059]

Denny BT, Kober H, Wager TD, Ochsner KN. A meta-
analysis of functional neuroimaging studies of self- and
other judgments reveals a spatial gradient for mentalizing in
medial prefrontal cortex. ] Cogn Neurosci 2012; 24: 1742-1752
[PMID: 22452556 DOI: 10.1162/jocn_a_00233]

Frith U, Frith CD. Development and neurophysiology of
mentalizing. Philos Trans R Soc Lond B Biol Sci 2003; 358:
459-473 [PMID: 12689373 DOI: 10.1098 / rstb.2002.1218]
Moscovitch M, Winocur G. The frontal cortex and working
with memory. In: Stuss DT, Knight R. The Frontal Lobes.
Oxford: Oxford University Press, 2002: 188-209

Ochsner KN, Silvers JA, Buhle JT. Functional imaging stud-
ies of emotion regulation: a synthetic review and evolving
model of the cognitive control of emotion. Ann N Y Acad Sci
2012; 1251: E1-E24 [PMID: 23025352 DOI: 10.1111/j.1749-663
2.2012.06751.x]

Hassabis D, Maguire EA. Deconstructing episodic memory
with construction. Trends Cogn Sci 2007; 11: 299-306 [PMID:
17548229 DOI: 10.1016/j.tics.2007.05.001]

Freton M, Lemogne C, Bergouignan L, Delaveau P, Lehéricy
S, Fossati P. The eye of the self: precuneus volume and visual
perspective during autobiographical memory retrieval. Brain
Struct Funct 2013; Epub ahead of print [PMID: 23553546]
Burgess N, Becker S, King JA, O’Keefe ]. Memory for events
and their spatial context: models and experiments. Philos
Trans R Soc Lond B Biol Sci 2001; 356: 1493-1503 [PMID:
11571039 DOI: 10.1098/rstb.2001.0948]

Kapur N, Kopelman MD. Advanced brain imaging proce-
dures and human memory disorder. Br Med Bull 2003; 65:
61-81 [PMID: 12697617 DOI: 10.1093/bmb/65.1.61]

Mayes AR, Montaldi D. Exploring the neural bases of epi-
sodic and semantic memory: the role of structural and func-
tional neuroimaging. Neurosci Biobehav Rev 2001; 25: 555-573
[PMID: 11595275 DOI: 10.1016/50149-7634(01)00034-3]
Kopelman MD. Disorders of memory. Brain 2002; 125:
2152-2190 [PMID: 12244076 DOI: 10.1093/brain/awf229]
Kopelman MD, Kapur N. The loss of episodic memories
in retrograde amnesia: single-case and group studies. Phi-
los Trans R Soc Lond B Biol Sci 2001; 356: 1409-1421 [PMID:
11571032 DOI: 10.1098/rstb.2001.0942]

Gadian DG, Aicardi J, Watkins KE, Porter DA, Mishkin M,
Vargha-Khadem F. Developmental amnesia associated with
early hypoxic-ischaemic injury. Brain 2000; 123 Pt 3: 499-507
[PMID: 10686173 DOI: 10.1093/brain/123.3.499]
Vargha-Khadem F, Gadian DG, Mishkin M. Dissociations in
cognitive memory: the syndrome of developmental amnesia.
Philos Trans R Soc Lond B Biol Sci 2001; 356: 1435-1440 [PMID:
11571034 DOI: 10.1098/1stb.2001.0951]

Vargha-Khadem F, Gadian DG, Watkins KE, Connelly A,
Van Paesschen W, Mishkin M. Differential effects of early
hippocampal pathology on episodic and semantic memory.
Science 1997; 277: 376-380 [PMID: 9219696 DOI: 10.1126/sci-
ence.277.5324.376]

Maguire EA, Vargha-Khadem F, Mishkin M. The effects of
bilateral hippocampal damage on fMRI regional activations
and interactions during memory retrieval. Brain 2001; 124:
1156-1170 [PMID: 11353732 DOI: 10.1093 / brain/124.6.1156]
Manning L. Do some neurological conditions induce brain
plasticity processes? Behav Brain Res 2008; 192: 143-148
[PMID: 18479763 DOI: 10.1016/j.bbr.2008.04.001]

Andelman F, Hoofien D, Goldberg I, Aizenstein O, Neufeld
MY. Bilateral hippocampal lesion and a selective impair-
ment of the ability for mental time travel. Neurocase 2010; 16:
426-435 [PMID: 20401802 DOI: 10.1080/13554791003623318]
Cipolotti L, Shallice T, Chan D, Fox N, Scahill R, Harrison G,

April 28,2014 | Volume 6 | Issue 4 |



76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

Denkova E et a/. Neuroimaging autobiographical memory in MTL damage

Stevens ], Rudge P. Long-term retrograde amnesia...the crucial
role of the hippocampus. Neuropsychologia 2001; 39: 151-172
[PMID: 11163373 DOI: 10.1016,/50028-3932(00)00103-2]

Klein SB, Loftus J, Kihlstrom JF. Memory and temporal
experience: The effects of episodic memory loss on an am-
nesic patient’s ability to remember the past and imagine
the future. Social Cognition 2002; 20: 353-379 [DOI: 10.1521/
50c0.20.5.353.21125]

Maguire EA, Frith CD, Rudge P, Cipolotti L. The effect of
adult-acquired hippocampal damage on memory retrieval: an
fMRI study. Neuroimage 2005; 27: 146-152 [PMID: 15886022
DOI: 10.1016/j.neuroimage.2005.04.006]

Price CJ, Friston KJ. Scanning patients with tasks they can
perform. Hum Brain Mapp 1999; 8: 102-108 [PMID: 10524600]
Price CJ, Crinion ], Friston KJ. Design and analysis of fMRI
studies with neurologically impaired patients. ] Magn Reson
Imaging 2006; 23: 816-826 [PMID: 16649208 DOI: 10.1002/
jmri.20580]

Engel J Jr. Introduction to temporal lobe epilepsy. Epilepsy
Res 1996; 26: 141-150 [PMID: 8985696 DOI: 10.1016/50920-12
11(96)00043-5]

Snyder PJ. Epilepsy as a “natural laboratory” for the study
of human memory. Brain Cogn 1997; 35: 1-4 [PMID: 9339298
DOI: 10.1006/ breg.1997.0924]

Després O, Voltzenlogel V, Hirsch E, Vignal JP, Manning L.
[Memory improvement in patients with temporal lobe epi-
lepsy at one-year postoperative]. Rev Neurol (Paris) 2011; 167:
231-244 [PMID: 21159357 DOI: 10.1016/j.neurol.2010.08.008]
Herfurth K, Kasper B, Schwarz M, Stefan H, Pauli E. Au-
tobiographical memory in temporal lobe epilepsy: role
of hippocampal and temporal lateral structures. Epilepsy
Behav 2010; 19: 365-371 [PMID: 20875774 DOI: 10.1016/j.ye-
beh.2010.07.012]

St-Laurent M, Moscovitch M, Levine B, McAndrews MP.
Determinants of autobiographical memory in patients with
unilateral temporal lobe epilepsy or excisions. Neuropsycholo-
gia 2009; 47: 2211-2221 [PMID: 19524089 DOI: 10.1016/j.neur
opsychologia.2009.01.032]

Viskontas IV, McAndrews MP, Moscovitch M. Remote epi-
sodic memory deficits in patients with unilateral temporal
lobe epilepsy and excisions. | Neurosci 2000; 20: 5853-5857
[PMID: 10908628]

Voltzenlogel V, Despres O, Vignal JP, Kehrli P, Manning L.
One-year postoperative autobiographical memory follow-
ing unilateral temporal lobectomy for control of intractable
epilepsy. Epilepsia 2007; 48: 605-608 [PMID: 17326789 DOI:
10.1111/j.1528-1167.2006.00970.x]

Voltzenlogel V, Després O, Vignal JP, Steinhoff BJ, Kehrli
P, Manning L. Remote memory in temporal lobe epilepsy.
Epilepsia 2006; 47: 1329-1336 [PMID: 16922877 DOI: 10.1111/j.
1528-1167.2006.00555.x]

St-Laurent M, Moscovitch M, Tau M, McAndrews MP. The
temporal unraveling of autobiographical memory narratives
in patients with temporal lobe epilepsy or excisions. Hip-
pocampus 2011; 21: 409-421 [PMID: 20082294 DOI: 10.1002/
hipo.20757]

Dupont S, Van de Moortele PF, Samson S, Hasboun D, Po-
line JB, Adam C, Lehéricy S, Le Bihan D, Samson Y, Baulac M.
Episodic memory in left temporal lobe epilepsy: a functional
MRI study. Brain 2000; 123 (Pt 8): 1722-1732 [PMID: 10908201
DOI: 10.1093/brain/123.8.1722]

Sidhu MK, Stretton J, Winston GP, Bonelli S, Centeno M,
Vollmar C, Symms M, Thompson PJ, Koepp M], Duncan JS.
A functional magnetic resonance imaging study mapping
the episodic memory encoding network in temporal lobe
epilepsy. Brain 2013; 136: 1868-1888 [PMID: 23674488 DOI:
10.1093/brain/awt099]

Bonelli SB, Powell RH, Yogarajah M, Samson RS, Symms
MR, Thompson PJ, Koepp MJ, Duncan JS. Imaging memory
in temporal lobe epilepsy: predicting the effects of temporal

(49

TR
JBaishideng®

WJR | www.wjgnet.com

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

lobe resection. Brain 2010; 133: 1186-1199 [PMID: 20157009
DOI: 10.1093 / brain/awq006]

Bonelli SB, Thompson PJ, Yogarajah M, Powell RH, Sam-
son RS, McEvoy AW, Symms MR, Koepp MJ, Duncan JS.
Memory reorganization following anterior temporal lobe re-
section: a longitudinal functional MRI study. Brain 2013; 136:
1889-1900 [PMID: 23715092 DOI: 10.1093 / brain/awt105]
Cheung MC, Chan AS, Lam JM, Chan YL. Pre- and post-
operative fMRI and clinical memory performance in tem-
poral lobe epilepsy. ] Neurol Neurosurg Psychiatry 2009; 80:
1099-1106 [PMID: 19389718 DOI: 10.1136/jnnp.2009.173161]
Powell HW, Koepp M], Richardson MP, Symms MR,
Thompson PJ, Duncan JS. The application of functional MRI
of memory in temporal lobe epilepsy: a clinical review. Epi-
lepsia 2004; 45: 855-863 [PMID: 15230713 DOI: 10.1111/j.0013-
9580.2004.41603.x]

Powell HW, Richardson MP, Symms MR, Boulby PA, Thomp-
son PJ, Duncan ]S, Koepp M]J. Preoperative fMRI predicts
memory decline following anterior temporal lobe resection. |
Neurol Neurosurg Psychiatry 2008; 79: 686-693 [PMID: 17898035
DOI: 10.1136/ jnnp.2007.115139]

Richardson MP, Strange BA, Thompson PJ, Baxendale SA,
Duncan JS, Dolan R]. Pre-operative verbal memory fMRI
predicts post-operative memory decline after left temporal
lobe resection. Brain 2004; 127: 2419-2426 [PMID: 15459025
DOI: 10.1093 / brain/awh293]

Addis DR, Moscovitch M, McAndrews MP. Consequences
of hippocampal damage across the autobiographical mem-
ory network in left temporal lobe epilepsy. Brain 2007; 130:
2327-2342 [PMID: 17681983 DOI: 10.1093/brain/awm166]
Manning L, Denkova E, Unterberger L. Autobiographical
significance in past and future public semantic memory: a
case-study. Cortex 2013; 49: 2007-2020 [PMID: 23266012 DOI:
10.1016/j.cortex.2012.11.007]

Milton F, Butler CR, Benattayallah A, Zeman AZ. The neural
basis of autobiographical memory deficits in transient epi-
leptic amnesia. Neuropsychologia 2012; 50: 3528-3541 [PMID:
23036282 DOI: 10.1016/j.neuropsychologia.2012.09.027]
Manning L, Chassagnon S, Hirsch E, Kehrli P, Maitrot D.
Selective memory impairment for public events in a patient
with left temporal lobe epilepsy. Epilepsy Res 2005; 64: 45-47
[PMID: 15820669 DOI: 10.1016/j.eplepsyres.2005.02.003]
Chan D, Fox NC, Scahill RI, Crum WR, Whitwell JL, Le-
schziner G, Rossor AM, Stevens JM, Cipolotti L, Rossor MN.
Patterns of temporal lobe atrophy in semantic dementia and
Alzheimer’s disease. Ann Neurol 2001; 49: 433-442 [PMID:
11310620 DOI: 10.1002/ana.92]

Galton CJ, Gomez-Anson B, Antoun N, Scheltens P, Pat-
terson K, Graves M, Sahakian BJ, Hodges JR. Temporal lobe
rating scale: application to Alzheimer’s disease and fronto-
temporal dementia. | Neurol Neurosurg Psychiatry 2001; 70:
165-173 [PMID: 11160463 DOI: 10.1136/jnnp.70.2.165]
Hodges JR. Alzheimer’s disease and the frontotemporal
dementias: contributions to clinico-pathological studies, di-
agnosis, and cognitive neuroscience. | Alzheimers Dis 2013; 33
Suppl 1: S211-5217 [PMID: 22766737]

Irish M, Piguet O, Hodges JR, Hornberger M. Common and
unique gray matter correlates of episodic memory dysfunc-
tion in frontotemporal dementia and alzheimer’s disease.
Hum Brain Mapp 2014; 35: 1422-1435 [PMID: 23670951 DOI:
10.1002/hbm.22263]

Graham KS, Hodges JR. Differentiating the roles of the hip-
pocampal complex and the neocortex in long-term memory
storage: evidence from the study of semantic dementia and
Alzheimer’s disease. Neuropsychology 1997; 11: 77-89 [PMID:
9055272 DOI: 10.1037/0894-4105.11.1.77]

Moss HE, Kopelman MD, Cappelletti M, Davies Pde M, Jal-
dow E. Lost for words or loss of memories? Autobiographi-
cal memory in semantic dementia. Cogn Neuropsychol 2003;
20: 703-732 [PMID: 20957590 DOI: 10.1080/026432902420009

April 28,2014 | Volume 6 | Issue 4 |



Denkova E et a/. Neuroimaging autobiographical memory in MTL damage

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

16]

Piolino P, Desgranges B, Belliard S, Matuszewski V, Lalevée
C, De la Sayette V, Eustache F. Autobiographical memory
and autonoetic consciousness: triple dissociation in neuro-
degenerative diseases. Brain 2003; 126: 2203-2219 [PMID:
12821510 DOI: 10.1093 / brain/awg222]

Addis DR, Tippett L]. Memory of myself: autobiographical
memory and identity in Alzheimer’s disease. Memory 2004;
12: 56-74 [PMID: 15098621 DOI: 10.1080/09658210244000423]
Greene JD, Hodges JR, Baddeley AD. Autobiographical
memory and executive function in early dementia of Al-
zheimer type. Neuropsychologia 1995; 33: 1647-1670 [PMID:
8745122 DOI: 10.1016/0028-3932(95)00046-1]

Maguire EA, Kumaran D, Hassabis D, Kopelman MD. Au-
tobiographical memory in semantic dementia: a longitudi-
nal fMRI study. Neuropsychologia 2010; 48: 123-136 [PMID:
19720072 DOI: 10.1016/j.neuropsychologia.2009.08.020]
Viard A, Desgranges B, Matuszewski V, Lebreton K, Belliard
S, de La Sayette V, Eustache F, Piolino P. Autobiographi-
cal memory in semantic dementia: new insights from two
patients using fMRI. Neuropsychologia 2013; 51: 2620-2632
[PMID: 23954715 DOI: 10.1016/j.neuropsychologia.2013.08.0
07]

Irish M, Lawlor BA, O’'Mara SM, Coen RF. Exploring the
recollective experience during autobiographical memory
retrieval in amnestic mild cognitive impairment. | Int Neuro-
psychol Soc 2010; 16: 546-555 [PMID: 20298640 DOI: 10.1017/
S1355617710000172]

Meulenbroek O, Rijpkema M, Kessels RP, Rikkert MG,
Ferndndez G. Autobiographical memory retrieval in pa-
tients with Alzheimer’s disease. Neuroimage 2010; 53: 331-340
[PMID: 20570740 DOI: 10.1016/j.neuroimage.2010.05.082]
Kapur N, Barker S, Burrows EH, Ellison D, Brice J, Illis LS,
Scholey K, Colbourn C, Wilson B, Loates M. Herpes sim-
plex encephalitis: long term magnetic resonance imaging
and neuropsychological profile. ] Neurol Neurosurg Psy-
chiatry 1994; 57: 1334-1342 [PMID: 7964808 DOI: 10.1136/
jnnp.57.11.1334]

Kopelman MD, Stanhope N, Kingsley D. Retrograde am-
nesia in patients with diencephalic, temporal lobe or frontal
lesions. Neuropsychologia 1999; 37: 939-958 [PMID: 10426519
DOI: 10.1016/50028-3932(98)00143-2]

Rosenbaum RS, Moscovitch M, Foster JK, Schnyer DM, Gao
F, Kovacevic N, Verfaellie M, Black SE, Levine B. Patterns
of autobiographical memory loss in medial-temporal lobe
amnesic patients. ] Cogn Neurosci 2008; 20: 1490-1506 [PMID:
18303977 DOI: 10.1162/jocn.2008.20105]

Calabrese P, Markowitsch HJ, Durwen HF, Widlitzek H,
Haupts M, Holinka B, Gehlen W. Right temporofrontal
cortex as critical locus for the ecphory of old episodic memo-
ries. | Neurol Neurosurg Psychiatry 1996; 61: 304-310 [PMID:
8795604 DOI: 10.1136/jnnp.61.3.304]

Kataoka H, Furiya Y, Ueno S. Limbic encephalitis with
involvement of prefrontal cortices and persistent amnesia.
Neurologist 2008; 14: 255-257 [PMID: 18617853 DOI: 10.1097/
NRL.0b013e31816b73fe]

Tanaka Y, Miyazawa Y, Hashimoto R, Nakano I, Obayashi
T. Postencephalitic focal retrograde amnesia after bilateral
anterior temporal lobe damage. Neurology 1999; 53: 344-350
[PMID: 10430424 DOI: 10.1212/WNL.53.2.344]

Buccione I, Fadda L, Serra L, Caltagirone C, Carlesimo GA.
Retrograde episodic and semantic memory impairment cor-
relates with side of temporal lobe damage. ] Int Neuropsychol
Soc 2008; 14: 1083-1094 [PMID: 18954490 DOI: 10.1017/
S1355617708080922]

Cermak LS, O'Connor M. The anterograde and retrograde
retrieval ability of a patient with amnesia due to encephali-
tis. Neuropsychologia 1983; 21: 213-234 [PMID: 6877576 DOI:
10.1016/0028-3932(83)90039-8]

O’Connor M, Butters N, Miliotis P, Eslinger P, Cermak LS.

(49

TR
JBaishideng®

WJR | www.wjgnet.com

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

The dissociation of anterograde and retrograde amnesia in
a patient with herpes encephalitis. | Clin Exp Neuropsychol
1992; 14: 159-178 [PMID: 1572943 DOI: 10.1080/ 01688639208
402821]

Tsukiura T, Ohtake H, Fujii T, Miura R, Ogawa T, Yamadori
A. Preserved ability to recognize keywords related to remote
events in the absence of retrieval of relevant knowledge: a
case of postencephalitic amnesia. Brain Cogn 2003; 51: 1-11
[PMID: 12633586 DOI: 10.1016/50278-2626(02)00529-8]

Berry E, Hampshire A, Rowe ], Hodges S, Kapur N, Watson
P, Browne G, Smyth G, Wood K, Owen AM. The neural ba-
sis of effective memory therapy in a patient with limbic en-
cephalitis. | Neurol Neurosurg Psychiatry 2009; 80: 1202-1205
[PMID: 19286742 DOI: 10.1136/jnnp.2008.164251]

Levine B, Black SE, Cabeza R, Sinden M, Mcintosh AR, Toth
JP, Tulving E, Stuss DT. Episodic memory and the self in a
case of isolated retrograde amnesia. Brain 1998; 121 (Pt 10):
1951-1973 [PMID: 9798749]

Markowitsch HJ, Calabrese P, Liess ], Haupts M, Durwen
HF, Gehlen W. Retrograde amnesia after traumatic injury
of the fronto-temporal cortex. | Neurol Neurosurg Psychiatry
1993; 56: 988-992 [PMID: 8410040 DOI: 10.1136/jnnp.56.9.988]
Piolino P, Desgranges B, Manning L, North P, Jokic C, Eu-
stache F. Autobiographical memory, the sense of recollection
and executive functions after severe traumatic brain injury.
Cortex 2007; 43: 176-195 [PMID: 17405665 DOI: 10.1016,/S001
0-9452(08)70474-X]

Kroll NE, Markowitsch HJ, Knight RT, von Cramon DY.
Retrieval of old memories: the temporofrontal hypothesis.
Brain 1997; 120 (Pt 8): 1377-1399 [PMID: 9278629]

Levine B, Svoboda E, Turner GR, Mandic M, Mackey A.
Behavioral and functional neuroanatomical correlates of
anterograde autobiographical memory in isolated retrograde
amnesic patient M.L. Neuropsychologia 2009; 47: 2188-2196
[PMID: 19154750 DOI: 10.1016/j.neuropsychologia.2008.12.0
26]

Kopelman MD. Focal retrograde amnesia and the attribu-
tion of causality: An exceptionally critical view. Cogn Neuro-
psychol 2000; 17: 585-621 [PMID: 20945196 DOI: 10.1080/ 0264
32900750002172]

Markowitsch HJ. Psychogenic amnesia. Neuroimage 2003; 20
Suppl 1: 5132-S138 [PMID: 14597306 DOI: 10.1016/j.neuroim-
age.2003.09.010]

Brand M, Eggers C, Reinhold N, Fujiwara E, Kessler ], Heiss
WD, Markowitsch HJ. Functional brain imaging in 14 pa-
tients with dissociative amnesia reveals right inferolateral
prefrontal hypometabolism. Psychiatry Res 2009; 174: 32-39
[PMID: 19783409 DOI: 10.1016/j.pscychresns.2009.03.008]
Botzung A, Denkova E, Manning L. Psychogenic memory
deficits associated with functional cerebral changes: an FMRI
study. Neurocase 2007; 13: 378-384 [PMID: 18781436 DOI:
10.1080/13554790701851528]

Brewin CR, Hunter E, Carroll F, Tata P. Intrusive memories
in depression: an index of schema activation? Psychol Med
1996; 26: 1271-1276 [PMID: 8931173 DOI: 10.1017/S00332917
00035996]

Brewin CR, Reynolds M, Tata P. Autobiographical memory
processes and the course of depression. | Abnorm Psychol
1999; 108: 511-517 [PMID: 10466275 DOI: 10.1037/0021-843X.
108.3.511]

Rubin DC, Berntsen D, Bohni MK. A memory-based model
of posttraumatic stress disorder: evaluating basic assump-
tions underlying the PTSD diagnosis. Psychol Rev 2008; 115:
985-1011 [PMID: 18954211 DOI: 10.1037 /a0013397]

Rubin DC, Dennis MF, Beckham JC. Autobiographical mem-
ory for stressful events: the role of autobiographical memory
in posttraumatic stress disorder. Conscious Cogn 2011; 20:
840-856 [PMID: 21489820 DOI: 10.1016/j.concog.2011.03.015]
Watson LA, Berntsen D, Kuyken W, Watkins ER. The char-
acteristics of involuntary and voluntary autobiographical

April 28,2014 | Volume 6 | Issue 4 |



139

140

141

142

143

Denkova E et a/. Neuroimaging autobiographical memory in MTL damage

memories in depressed and never depressed individuals.
Conscious Cogn 2012; 21: 1382-1392 [PMID: 22850328 DOI:
10.1016/j.concog.2012.06.016]

Brown AD, Root JC, Romano TA, Chang L], Bryant RA,
Hirst W. Overgeneralized autobiographical memory and
future thinking in combat veterans with posttraumatic stress
disorder. | Behav Ther Exp Psychiatry 2013; 44: 129-134 [PMID:
22200095 DOI: 10.1016/j.jbtep.2011.11.004]

Whalley MG, Rugg MD, Brewin CR. Autobiographical
memory in depression: an fMRI study. Psychiatry Res 2012;
201: 98-106 [PMID: 22386970 DOI: 10.1016/j.pscychresns.201
1.08.008]

Young KD, Bellgowan PS, Bodurka ], Drevets WC. Behav-
ioral and neurophysiological correlates of autobiographical
memory deficits in patients with depression and individuals
at high risk for depression. JAMA Psychiatry 2013; 70: 698-708
[PMID: 23677007 DOI: 10.1001/jamapsychiatry.2013.1189]

St Jacques PL, Botzung A, Miles A, Rubin DC. Functional
neuroimaging of emotionally intense autobiographical
memories in post-traumatic stress disorder. | Psychiatr Res
2011; 45: 630-637 [PMID: 21109253 DOI: 10.1016/j.jpsychires.
2010.10.011]

St Jacques PL, Kragel PA, Rubin DC. Neural networks sup-
porting autobiographical memory retrieval in posttraumatic
stress disorder. Cogn Affect Behav Neurosci 2013; 13: 554-566
[PMID: 23483523 DOI: 10.3758 /513415-013-0157-7]

(49

TR
JBaishideng®

WJR | www.wjgnet.com

105

144

145

146

147

148

149

Danion JM, Cuervo C, Piolino P, Huron C, Riutort M, Per-
etti CS, Eustache F. Conscious recollection in autobiographi-
cal memory: an investigation in schizophrenia. Conscious
Cogn 2005; 14: 535-547 [PMID: 16091269 DOI: 10.1016/j.con-
€0g.2005.01.005]

D’Argembeau A, Raffard S, Van der Linden M. Remember-
ing the past and imagining the future in schizophrenia. |
Abnorm Psychol 2008; 117: 247-251 [PMID: 18266503 DOI:
10.1037/0021-843X.117.1.247]

Riutort M, Cuervo C, Danion JM, Peretti CS, Salamé P. Re-
duced levels of specific autobiographical memories in schizo-
phrenia. Psychiatry Res 2003; 117: 35-45 [PMID: 12581819 DOI:
10.1016,/50165-1781(02)00317-7]

Anticevic A, Corlett PR. Cognition-emotion dysinteraction
in schizophrenia. Front Psychol 2012; 3: 392 [PMID: 23091464
DOI: 10.3389/ fpsyg.2012.00392]

Cuervo-Lombard C, Lemogne C, Gierski F, Béra-Potelle C,
Tran E, Portefaix C, Kaladjian A, Pierot L, Limosin F. Neural
basis of autobiographical memory retrieval in schizophre-
nia. Br | Psychiatry 2012; 201: 473-480 [PMID: 22539776 DOI:
10.1192/ bjp.bp.111.099820]

Ernst A, Botzung A, Gounot D, Sellal F, Blanc F, de Seze ],
Manning L. Induced brain plasticity after a facilitation pro-
gramme for autobiographical memory in multiple sclerosis:
a preliminary study. Mult Scler Int 2012; 2012: 820240 [PMID:
23125932 DOI: 10.1155/2012/820240]

P- Reviewers: Kawabori M, Quattrocchi CC  S- Editor: Zhai HH

L- Editor: Roemmele A E- Editor: Liu SQ

April 28,2014 | Volume 6 | Issue4 |



7B
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza,
315-321 Lockhart Road, Wan Chai,
Hong Kong, China
Fax: +852-65557188
Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.




	WJR-6-93
	封底

