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Views & Reviews

CME Advances in understanding
ventromedial prefrontal function

The accountant joins the executive
Lesley K. Fellows, MDCM, DPhil

Abstract—Studies of the brain basis of decision-making and economic behavior are providing a new perspective on the
organization and functions of human prefrontal cortex. This line of inquiry has focused particularly on the ventral and
medial portions of prefrontal cortex, arguably the most enigmatic regions of the “enigmatic frontal lobes.” This review
highlights recent advances in the cognitive neuroscience of decision making and neuroeconomics and discusses how these
findings can inform clinical thinking about frontal lobe dysfunction.
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Orbitofrontal (OFC) and medial prefrontal cortex
(PFC) are common sites of damage due to aneurysm
rupture, traumatic brain injury, or tumor and are
preferentially affected in frontotemporal dementia.1
The potentially devastating effects of such damage
on behavior have been recognized clinically as far
back as Harlow’s famous description of Phineas
Gage.2 However, a clear understanding of the func-
tions of this area of the brain has proved elusive. In
the last few years, experimental methods and heuris-
tic frameworks borrowed from, on the one hand, eco-
nomics and decision science3 and, on the other,
studies of reinforcement learning in animals,4 have
begun to provide more specific descriptions of the
processes subserved by this region of the frontal
lobes.5

The ventromedial frontal lobes encode value.
Studies of patients with damage to the ventromedial
frontal lobes (VMFs; figure) have made an important



source of corticostriatal input to nucleus accumbens,
which in turn modulates the activity of midbrain
dopaminergic neurons and is itself an important
node in the network that processes reinforcement.13
OFC is thus in a position to link a stimulus to its
“economic” or motivational value. In turn, OFC is
highly interconnected with the adjacent ventral ar-
eas of medial PFC and directly or indirectly with
other areas of PFC.12 These corticostriatal and corti-
cocortical pathways provide routes by which the
evaluative information represented in VMF might
influence both simple and higher-order goal-oriented
behavior.

VMF damage affects value-based learning.
There has long been a gap between the vivid clinical
descriptions of the effects of VMF damage and the
ability to successfully measure these changes in the
laboratory. Recent progress in closing this gap was
triggered, in part, by the observation that patients
with VMF damage could show marked impairments
in decision making14 and by the development of an
experimental task to measure these decision-making
deficits in the laboratory.9 Now known as the Iowa
gambling task, this card game requires participants
to select between decks with high initial pay-offs, but
eventual higher losses, and decks with small pay-
offs, but overall smaller losses. Most healthy subjects
learn to prefer the safer decks, but those with VMF
damage persist in choosing from the disadvanta-
geous decks despite mounting losses. The Iowa gam-
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