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Frontal lobes and human

memory

Insights from functional neuroimaging
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Summary
“The new functional neurolmaglag technlques, PET and
functional MRI (IMRI), offer sullicent experimental
Hexibility and spatial 1o explore the functional
neurvanatomical bases of different memory stages and

‘They have had a particular impact on our
understanding of the role of the frontal cortex In memory

‘We review the Insights that have been gained,
and attempt a synthests of the findings from functional

memory and retrieval from cpisodic memory. Though
these diterent aspects of memory have wsually been

studied In tolation, we suggest that there Is suffickat
convergence with respect o frontal acthvations to make

Cormespondence w: P: C. Fieicher, Box 189, Research
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E-mail: pef22acam.ac

Iateral, dorsolateral and anterfor—that are consistently
activated In these studies, and attribute these activations

2 number of cmpirical nconsitencies asso-

Clated with this synthests,

for these. More generally, we predict that the resolution
lons concerning the functional neuroanatomical

il comitve beychieideal racionaton  of memory
enterprise that will be gulded and
mm by umnmu We expect that the neuro-

on three reglons of the lateral frontal cortex—ventro-

Keywords: frontal: memory: functional MRI: PET

Abbreviations: AFC = saterior frontal contex: DLFC = do
froatal cortex; TMRI = functional MRI; HERA
VLEC = ventrolsteral frontal conex; WM

bemispheric encoding-etrieval asymmetry; LTM
‘working memory

provide an Important part of this

enterprise.

orsolateral froatal cone

ERP = event.celated potential; FC
Tong-term memory;

along the postenor-antenor dimension invy
pereeption to acticn, and motor action is mf
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Introduction

PET 204 functional MRI(MRI) have demoastrated consistent
activations of the frontal cortex (FC) in 2 number of memory
tasks, Interpeetations of these activations vary widely, how-
ever, 35 do their precise locations within FC. In this anicle,
we feview these findings and offer 3 new inderpretation that
akes heod of the broad anatomical variation of activations
within FC,

Our main hypothesis is that functional specialization,
‘within the context of memory-relaed processes, exists across
at least theee anatomically distioct froatal regions. This
peinciple of functional-anatomical specialization has proved
remarkably successful ia. for example. the stady of the visual
contex, and we s M0 @ prion feason why analopos

© Oxfont University Press 2001

specialization might not exist within FC. We believe this
appeoach will prove more fruitful than atlempting to define
2 general and shstract function for FC as  whole. Ultimately
Bowever, the validity of this level of functional specialization

and peuropsychalogical data

Neuroimaging offers 2 aumber of advastages over
neuropsychalogy With fegand to understanding the fuactional
parcellation of FC. First, nearopsychological studies deal

with lesions that often differ markedly in size and Jocation
across different paticnts. PET and in particular IMRI offer a
more  precise  spatial _ characterization  of  fuacbonal
differeatiation across FC. Sccondly, the memory doficits
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A: attention block B: passive view block F: fixation interval
3 ABBA runs and 3 BAAB runs for each subject
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NI Rl WEN Toolbox v1.1 Demo

for brain functional network analysis
hEARAFLEFR, BKREH wenxiaotong@gmail.com

Brain Image Preprocess

Brain Correlation Map

‘ Brain Region Pairwise correlation

\ Brain Directional Influence Map ‘

Brain Region Pairwise Causal influence
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