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Prefrontal cortex is widely recognized as a structure
critically involved in higher cognitive functions, such
as planning, reasoning, and decision-making (Duncan,
1986; Grafman, 1989; Luria, 1966; Shallice, 1982;
Stuss, 1984). A long tradition of neuropsychological
research has demonstrated that patients with damage
to frontal cortex exhibit disturbances in these charac-
teristically human cognitive functions. The observa-
tion of delay period activity among cells in PFC (Fuster
and Alexander, 1971; Kubota and Niki, 1971) and more
recent work suggesting that this may provide a neural
basis for working memory (e.g., Goldman-Rakic, 1987;
Barone and Joseph, 1989; Miller et al., 1996; Petrides,
1991) represent important advances in this area, inas-
much as working memory is regarded as fundamental
to higher cognitive functions. However, despite the im-
portance of these advances, we still know relatively
little about the structure or function of PFC. An impor-
tant step in understanding how brain areas function
has been the discovery of topographically discrete re-
gions that are responsible for representing and pro-
cessing different types of information. Organizational
principles that have been identified in other areas of
the brain include type of information (e.g., color, mo-
tion), hierarchical level of analysis (e.g., features, ob-
jects), and degree of integration (e.g., unimodal vs mul-
timodal). One important scheme appears to be the
organization of visual information processing into two
streams (e.g., “what” vs “where,” Ungerleider and
Mishkin, 1982, or perception vs action, Goodale and
Milner, 1992). Recent neurophysiological evidence has
suggested that the PFC may be similarly organized,
representing the anterior extension of posterior orga-
nization into the “mnemonic” domain (Wilson et al.,
1993). Other schemes for PFC organization have also
been suggested (e.g., Petrides, 1992). These hypotheses
have been appealing, suggesting that the PFC, like
other brain areas, is organized according to simple and
easily identified principles. This prospect motivated a
number of efforts to identify these principles in human
PFC using functional neuroimaging. These efforts
were further bolstered by the success of this approach
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to studying other brain areas, such as the visual cortex,
in which human neuroimaging results have replicated
(and begun to extend) findings from nonhuman pri-
mate neurophysiological studies regarding cortical or-
ganization (e.g., Engel et al., 1994; Schneider et al.,
993; Tootell et al., 1995). However, to date, studies of
uman PFC have produced less clear-cut results. Per-
aps this is to be expected, given the significant devel-
pment of this brain area in the human relative to
ther species.
The purpose of this special issue is to provide a

ampling of recent neuroimaging studies investigating
he organization of human PFC and to consider the
uestions that confront this important, but challenging
rea of research. Work is presented from five research
roups that examine the patterns of PFC activity dur-
ng performance of working memory tasks and explore
ow manipulations of both the task (e.g., load) and the

nformation to be held in mind (e.g., object vs location
nformation) influence the regions of activity that are
bserved. The results of these studies paint a compli-
ated picture, showing some evidence for topographic
rganization by content and possibly function, but also
emonstrating that some areas of PFC seem to respond
ore generally under conditions of working memory

erformance. The authors consider the extent to which
hese findings can be attributed to methodological lim-
tations inherent in current neuroimaging techniques
e.g., limited spatial resolution) as opposed to funda-

ental features of PFC organization (e.g., multimodal
ntegration of information). Commentary is also pro-
ided by two leading neurophysiologists, who have
een actively involved in using direct neuronal record-
ngs techniques in nonhuman primates to study the
rganization of PFC. Their commentaries consider the
xtent to which neuroimaging findings converge with
hose of neurophysiological studies. Again, the picture
s mixed, with some evidence for some degree of topo-
raphic organization, but also with evidence consistent
ith a high degree of multimodality, suggesting as

ome neurophysiological studies have (e.g., Rao et al.,
997) that PFC may be a site of integration and that
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the organization of this brain area may be more com-
plex than has previously been thought.

While the studies reported here certainly do not re-
solve the question of how PFC is organized, or how it
operates, our hope is that they will provide a useful
sampling of the knowledge we currently have available
from neuroimaging studies, how this corresponds to
the results of neurophysiological investigations and,
most importantly, how it highlights the need for addi-
tional work in this fascinating and highly appropriate
use of human neuroimaging methods.
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