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Structure of the Human Prefrontal Cortex

Dorsolateral

\é Basilar
n dendrites
t
r
0 .
m i !
e ol :
d 1
1 -
Orbital - Ear = ok | ! ! |
a " o _*White
I | e 1 atter Contralateral Striatum or Thalamus
LI cde o Ipsilateral Brainstem

Tle prefrontal cortex refers to a structurally and func-
tionally heterogenous group of cortical areas located ante-
rior to the motor and premotor regions of the frontal lobe.
As shown in an unstained coronal block (left panel), cut
immediately anterior to the corpus callosum through the
left hemisphere of a postmortem human brain, the pre-
frontal cortex is a several millimeter thick ribbon of gray
matter (appearing light brown in this image) that can be
divided into dorsolateral, orbital, and ventromedial re-
gions. This block also includes the adjacent anterior cin-
gulate gyrus (ACG) of the limbic lobe. Each of these re-
gions differs in cytoarchitecture, that is, the size and
packing density of the constituent neurons. A Nissl-
stained section (center panel) from the dorsolateral pre-
frontal cortex (blue box in left panel) shows the typical ar-
rangement of cortical neurons into six layers or lamina,
numbered from the pial surface of the cortex to the under-
lying white matter. Distributed across these layers are dif-
ferent types of pyramidal neurons (red cells in right panel),
representing about 75% of cortical neurons, which typi-
cally have triangularly-shaped cell bodies, a single apical
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dendrite directed toward the pial surface, and an array of
basilar dendrites. Depending on their laminar location,
the axons of pyramidal neurons provide excitatory projec-
tions to different brain regions, with those located in lay-
ers 2-3 projecting principally to other cortical regions in
the same (ipsilateral) or opposite (contralateral) hemi-
sphere, those located in layer 5 projecting principally to
the striatum or brainstem, and those in layer 6 projecting
principally to the thalamus. Axons that project to the pre-
frontal cortex from other brain regions also tend to inner-
vate different subsets of cortical layers. For example, ax-
onal projections (green) from the thalamus terminate in
layers deep 3 and 4. The remaining 25% of prefrontal neu-
rons are local circuit or interneurons (blue cells). These
neurons use the inhibitory neurotransmitter GABA and
have axons that arborize locally and innervate other neu-
rons in the same area of the prefrontal cortex.
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