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Aims and context 

Autobiographical memory (AbM) plays a crucial role in one’s awareness of having experienced an event 

and re-live the event as it is remembered. This constitutes an important part of the person’s identity 

knowledge, his/her relationships with others and his/her behaviour in terms of individual and social codes. 

Brain lesions that provoke defective AbM could, indirectly, trigger deficits beyond amnesia, in daily life. 

 

 

The general aim of the present project is to improve our understanding of neural mechanisms sustaining 

AbM; to achieve such a goal we work on two grounds: detection of normal pattern of brain activations and 

case studies of neurological patients. 

 

The following questions are addressed in the study of normal people: (i) Does a pattern of cerebral 

activations prevail regardless of both the “test material” (verbal / pictorial) and the “time” at which stimuli 

are presented (pre-scanning / in-scanning, i.e., refreshing the memory trace or otherwise)? (ii) Neural 

mechanisms supporting AbM are they similar to those sustaining planning for the future in line with the 

theoretical view of Tulving’s (Phil. Trans. R. Soc. Lond. B (2001, ;356 :1505-1515)? (iii) Which is the 

contribution of AbM to semantic memory? 

 

The clinical perspective concerns the study of memory reorganisation in selected brain-damaged patients 

with either adult or perinatal onset. Besides the strictly organic amnesia, we are interested also in 

investigating the likelihood of structural lesions in the so-called functional amnesias. The clinical research 

is guided by several questions: (i) What similarities and differences can be drawn by comparing normal 

controls with neurological patients? (ii) Brain structures active during a patient’s residual recollections do 

they reflect abnormally boosted “use” of the areas known to be involved in retrieval (see Maguire et al., 

Brain 2001;124:1156-1170) and/or are they recruited to compensate for impoverished processes (Manning 

et al., submitted)? (iii) Is the relation recollection / emotionality differently impaired in different patients? 

(iv) In the event of AbM reorganisation is there a prevailing pattern in a given neurological picture? 

 

 

Up-dating to January 2005 

(Master’s degree and PhD studies were and are in every case supervised by L. Manning) 

 



1) Normal subject investigation 

Question N° 1 

 

a) We carried out the necessary technical adjustments in order to obtain a self-paced, event-

related design. A pilot study conducted with six normal subjects using the design completed this initial 

step (A. Botzung’s Master for D. Phil.) 

 

b) The study using verbal material presented in a pre-scanning session was carried out by 

means of the Crovitz Test, following Graham and Hodges modified version (Neuropsychology, 

1997 ;11 :77-89). Subjects were required to summarise their recollections in a title of two words. Such 

coded memories were subsequently presented in the fMRI session. During the behavioural part of the 

experience, 800 recollections were collected. From this pool, the 500 most richly detailed memories (50 / 

subject) were selected for the scanning. The control condition consisted of a decision task about the pairs 

of words being semantically related or otherwise. Ten healthy subjects participated in the experiment (half 

males, half females). They were 35 to 45 yr-old. Results are summarised below (Botzung’s Ph.D. S1 and 

S2) 

 

 

c) The investigation of AbM presenting nonverbal material comprised, naturally, a pilot 

study in order to adjust the experimental design. Stimuli were photographs of relatives’ and friends’ faces, 

which were presented directly in the scanning session. The preliminary study, carried out with 6 normal 

subjects completed the data to start the main experience (E. Denkova’s Master for D. Phil.) 

 

d) Ten 25 to 45 yr-old healthy people took part in the experience (4 males and 6 females). 

Material, i.e., photographs, was obtained through participants’ families with no involvement (other than 

permission to do so) of the participants themselves. A set of 500 pictures (50 / subject) were selected; one 

face only was scanned from the group and presented in the fMRI session. The control condition consisted 

of a semantic memory task with the subject deciding whether a face was famous or unknown. The set of 

faces (family, famous and unknown) were processed using Photoshop 7.0 in order to present the same 

perceptual characteristics in size and background. Results are summarised in the next paragraph (E. 
Denkova’s Ph.D. S1 and S2) 

 

Question N° 1 normal subject experiment: Results and Conclusions. We compared brain activations 

obtained in the verbal and pictorial studies by means of a classical and Bayesian statistical analyses. The 

pattern of neural activations sustaining AbM, regardless of the material and the time of stimuli 

presentation, is as follows: Prefrontal cortex, TPO junction, precuneus bilateral prevailing on the left, and 

parahippocampal gyrus on the right. There was no significant difference due to material or to time of 

presentation. 

 

Question N° 2 

We investigated the neural mechanisms supporting AbM and those sustaining planning for the future in 

order to test the neuroanatomical bases of Tulving’s claim. The study comprised ten 30 to 40 yr-old 

healthy subjects. The day before the fMRI examination, subjects were required to remember 20 

autobiographical events, which took place a few days before and to verbalise 20 personal projected events 

to take place in the very near future. Every recollection and planning-ahead items were coded (see above) 

to be presented while scanning the subjects. 

 

Question N° 2 normal subject experiment: Results and Conclusions. Statistical analyses comparing the 

two conditions did not show significant differences in the pattern of brain activations. Prefrontal, medial 

and dorsolateral, on the left; left hippocampus and parahippocampal gyri activation encroaching the 



cuneus and precuneus. An additional right hippocampus activation was observed in only one condition (A. 

Botzung’s Ph.D. S3 and S4) 

 

Question N° 3 

The contribution of AbM to semantic memory is being studied (E. Denkova’s Ph.D. S3 and S4). The pilot 

study has been conducted with 4 subjects, adjustments are now ready. Twelve participants have agreed to 

perform the fMRI experiment. 

 

 

2) Brain-damaged patient investigation 

The aim of the second part of the present project is twofold, to detect the brain regions showing abnormal 

activation relative to normal controls and to detect any signs of functional reorganisation of 

autobiographical memory. 

 

a) A patient showing hypoplasia (due to an epidermoide cyst) of the head of the 

hippocampus and mass effect of the right parahippocampal region was studied. The patient presented a 

selective AbM deficit but sufficient residual recollections to be examined. Her pattern of activations 

during the task (coded recollections following the Crovitz Test performance, see above) was compared 

with that of healthy controls. Results. Increased activation of the left BA 47, left hippocampus and 

amygdala, bilateral posterior cingulate gyrus, prefrontal medial cortex and right FT junction. 

 

b) A patient presenting a “functional” loss of most of her AbM events pertaining to her 

childhood and teens up to 16 yrs of age was also recently studied within the fMRI project. Comparisons 

between the forgotten and the preserved periods of life were carried out. Results. Statistical analyses 

showed increased activation in the posterior temporal, parietal and occipital regions for one of the periods, 

while the MTL on the left was increasingly activated for the other period.  

 

Our fMRI project on AbM in the clinical setting should reach 15 patients at least. Cases are most carefully 

screened and selected to be coherent with neuroimaging constraints. 
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