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Imaging autobiographical memory

Philippe Fossati, PhD, MD

Autobiographical memory (AM) defines the memory
systems that encode, consolidate, and retrieve personal
events and facts. AM is strongly related to self-percep-
tion and self-representation. We review here the neural
correlates of AM retrieval. AM retrieval encompasses a
large neural network including the prefrontal, tempo-
ral, and parietal cortex, and limbic structures. All these
regions subserve the cognitive processes (episodic
remembering, cognitive control, self-processing, and
scene construction) at play during memory retrieval. We
emphasize the specific role of medial prefrontal cortex
and precuneus in self-processing during autobiograph-
ical memory retrieval. Overall, these data call for further
studies in psychiatric patients, to investigate the neural
underpinnings of autobiographical memory and self-

representation in mental disorders.

©2013, AICH - Servier Research Group Dialogues Clin Neurosci. 2013;15:487-490.

Keywords: autobiographical memory; medial prefrontal cortex; precuneus;
retrieval; self

Author affiliations: Pitié Salpétriére Hospital, Service de Psychiatrie d’Adultes &
CNRS USR 3246, AP-HP, CR-ICM, Université Pierre & Marie Paris-VI, Paris, France

Address for correspondence: Service de Psychiatrie d’Adultes, GH Pitié-Salpétriere,
Pavillon Pinel La Force, 47-83 bd de I'Hopital, 75013 Paris, France
(e-mail: philippe.fossati@psl.aphp.fr)

Introduction

utobiographical memory (AM) defines the
memory systems that encode, consolidate, and retrieve
personal events and facts. Behavioral and brain imaging
studies of AM have become increasingly popular as an
example of ecological experimental paradigms. Indeed,
AM allows the investigation of real-life memories, which
are different from laboratory memories, using stimuli
such as lists of words.
In this paper we will briefly review the brain regions
associated with AM retrieval, with a special emphasis on
the medial prefrontal cortex and precuneus, their role in
self-processing, and their relationships to autobiograph-
ical memory processes.

Neural correlates of
autobiographical memory retrieval

Several brain imaging studies using PET or functional
magnetic resonance imaging (MRI) have investigated
the neural correlates of AM retrieval. Usually in these
studies participants are required to retrieve and/or re-
experience events from their own history in response to
personally or experimentally generated retrieval cues.
According to results of meta-analyses and reviews,"?
AMR retrieval entails the activation of an extensive
brain network encompassing cortical midline structures
(ventral and dorsal medial prefrontal cortex, and poste-
rior cingulate), ventral and dorsal lateral prefrontal cor-
tex, medial (ie, hippocampus) and lateral temporal lobes,
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temporoparietal junction, and cerebellum. Components
of this network reflect the different cognitive processes
engaged during AM retrieval, such as executive control
and retrieval monitoring (ie, dorsal lateral prefrontal
cortex), emotion-related processes (ie, ventral medial
prefrontal cortex and amygdala), episodic remembering
(ie, hippocampus), self-processing (ie, dorsal medial and
ventral medial prefrontal cortex, posterior cingulate),
and visuospatial processing (ie, retrosplenial cortex, pre-
cuneus, and parietal regions).

Martinelli et al* conducted a new meta-analysis of
positron emission tomography (PET) and functional
MRI studies to disentangle brain regions associated
respectively with episodic AM and semantic AM.
Episodic AM relates to the recall of personally relevant
events acquired in a specific spatiotemporal context and
characterized by an autonoetic state of consciousness.’
This latter component enables conscious recollection of
a personal event in its original encoding context and
implies mental time travel involving a vivid experience
of remembering. Semantic AM relates to the recall of
personal general events (ie, repeated events and/or
events extended in time) and personal information (ie,
birth date). The authors describe a rostrocaudal gradi-
ent in brain activation with more posterior regions
involved in episodic AM and recollection of sensory-
perceptual details and semantic AM retrieval associated
with left anterior frontotemporal regions reflecting
strategic and semantic retrieval processes. More impor-
tantly, although results from this meta-analysis suggested
that semantic AM and episodic AM are independent,
both memory systems activated common regions, espe-
cially the medial prefrontal cortex and cortical midline
structures.

Autobiographical memory
and self

As emphasized by Conway,® AM is strongly related to
the self. AM grounds the self, and self-related processes
influences both the content and the organization of AM.
It is now well admitted that the medial prefrontal cortex
and the cortical midline structures, including the poste-
rior cingulate and medial part of the parietal, are
involved in self-processing and self-representation.”” In
their meta-analysis, Martinelli et al* found activation of
the ventral and dorsal medial prefrontal cortex during
the engagement of self-referential processes in AM

Copyright © 2013 AICH - Servier Research Group. All rights reserved

retrieval and association of stimuli to one’s own person.
The distinct role of the ventral and dorsal medial pre-
frontal cortex are still a matter of debate in the literature
on the self. However, it has been suggested that the ven-
tral medial prefrontal cortex may encode the personal
relevance and significance of external and internal stim-
uli'” whereas the dorsal medial prefrontal cortex is more
involved in self-reflection, evaluation, and mentalizing.
Likewise, Moscovitch et al'! suggested that the activity
of the ventral medial prefrontal cortex indicates a spe-
cific form of monitoring that contributes to the “feeling
of rightness” during AM retrieval. It is noteworthy that
lesions of this region may facilitate the production of
false memories and confabulation.”

In a recent study by our group, we assessed the neural
correlates of visual perspective (ie, first-person versus
third-person perspective) adopted during AM retrieval.
Autobiographical memories can be retrieved from either
the first-person perspective, in which individuals see the
event through their own eyes, or from the third-person
perspective, in which individuals see themselves and the
event from the perspective of an external observer.”
Visual perspective during AM retrieval plays a role in
both emotional regulation and self-related processes,
and may serve as a device to appraise whether retrieved
memories are congruent or incongruent with the current
remembering self. We found that the tendency to recall

T
Precuneus

Figure 1. Region (precuneus) showing a positive correlation with the first
perspective score during autobiographical memory retrieval and
gray matter volume.
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memories from a first-person perspective was positively
correlated with the volume of the anterior part of the
right precuneus (Figure 1). The precuneus is the medial
part of the parietal cortex that plays a critical role in ego-
centric vs allocentric spatial processing and in updating
spatial representations. The precuneus is also a compo-
nent of the default mode network that supports the abil-
ity of subjects to project themselves into worlds that dif-
fer mentally, temporally, or physically from their current
experience. Our results provide the first evidence on the
role of precuneus in integration of both visuospatial
information and self in the context of navigation in the
personal space."

Conclusion

We reviewed brain imaging studies evaluating brain
regions activated by AM retrieval. The AM retrieval net-
works involve the medial and lateral part of the tempo-
ral, frontal, and parietal cortex as well as limbic struc-
tures. Among these regions, the medial prefrontal cortex
and the precuneus are key players in self-processing dur-
ing autobiographical memory retrieval. Overall, these
data emphasize the need to study AM impairment and
its neural underpinnings in mental disorders character-
ized by abnormal self-representation and impaired self-
regulation of emotion.

Las imagenes de la memoria autobiografica

La memoria autobiografica (MA) se refiere a los sis-
temas de memoria que codifican, consolidan y recu-
peran los acontecimientos y hechos personales. La
MA esta muy relacionada con la auto-percepcion
y la auto-representacion. En este articulo se revisan
los correlatos neurales de la recuperacion de la MA.
La recuperacion de la MA comprende una gran red
neural que incluye cortezas prefrontales, tempora-
les y parietales, y estructuras limbicas. Todas estas
regiones colaboran con los procesos cognitivos
(recuerdo episédico, control cognitivo, auto-proce-
samiento y construccion de escena) que estan en
juego durante la recuperacion de la memoria. Se
hace hincapié en el papel especifico de la corteza
prefrontal medial y del precuneo en el autoproce-
samiento durante la recuperacion de la memoria
autobiografica. En general estos datos requieren de
mads estudios en pacientes psiquidtricos para inves-
tigar los fundamentos neurales de la memoria auto-
biogréfica y la auto-representacion en los trastor-
nos mentales.

L'imagerie de la mémoire autobiographique

La mémoire autobiographique définit les systémes
mnésiques qui codent, consolident et récupérent les
informations et les événements personnels. Elle est
fortement liée a la perception de soi et la repré-
sentation de soi. Nous analysons dans cet article les
correspondances neuronales de la récupération de
la mémoire autobiographique qui englobe un vaste
réseau neuronal dont les cortex préfrontal, tempo-
ral et pariétal et les structures limbiques. Toutes ces
régions favorisent le processus cognitif (remémo-
ration épisodique, contréle cognitif, référence a soi,
et construction de scéne) en jeu lors de la récupé-
ration de la mémoire. Nous soulignons le réle spé-
cifique du cortex préfrontal médian et du precu-
neus dans les phénoménes de référence a soi lors
de la récupération de la mémoire autobiogra-
phique. Dans I'ensemble, ces données appellent
d’autres études chez les patients psychiatriques
pour rechercher les bases neuronales de la mémoire
autobiographique et de I'auto-représentation dans
les troubles mentaux.
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