THE PREFRONTAL NETWORK FOR EXECUTIVE FUNCTION AND
BEHAVIOR
The frontal lobes can be subdivided into motor-premotor, dorsolateral prefrontal, medial prefrontal, and orbitofrontal components. The
terms frontal lobe syndrome and prefrontal cortex refer only to the last
three of these four components. These are the parts of the cerebral
cortex that show the greatest phylogenetic expansion in primates,
especially in humans. The dorsolateral prefrontal, medial prefrontal,
and orbitofrontal areas, along with the subcortical structures with
which they are interconnected (i.e., the head of the caudate and the
dorsomedial nucleus of the thalamus), collectively make up a largescale network that coordinates exceedingly complex aspects of human
cognition and behavior.
The prefrontal network plays an important role in behaviors that
require multitasking and the integration of thought with emotion.
Cognitive operations impaired by prefrontal cortex lesions often
are referred to as “executive functions.” The most common clinical
manifestations of damage to the prefrontal network take the form of
two relatively distinct syndromes. In the frontal abulic syndrome, the
patient shows a loss of initiative, creativity, and curiosity and displays
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CLINICAL EXAMINATION
The emergence of developmentally primitive reflexes, also known as
frontal release signs, such as grasping (elicited by stroking the palm)
and sucking (elicited by stroking the lips) are seen primarily in patients
with large structural lesions that extend into the premotor components
of the frontal lobes or in the context of metabolic encephalopathies.
The vast majority of patients with prefrontal lesions and frontal lobe
behavioral syndromes do not display these reflexes. Damage to the
frontal lobe disrupts a variety of attention-related functions, including
working memory (the transient online holding and manipulation of
information), concentration span, the scanning and retrieval of stored
information, the inhibition of immediate but inappropriate responses,
and mental flexibility. Digit span (which should be seven forward and
five reverse) is decreased, reflecting poor working memory; the recitation of the months of the year in reverse order (which should take less
than 15 s) is slowed as another indication of poor working memory;
and the fluency in producing words starting with the letter a, f, or s
that can be generated in 1 min (normally ≥12 per letter) is diminished
even in nonaphasic patients, indicating an impairment in the ability to
search and retrieve information from long-term stores. In “go–no go”
tasks (where the instruction is to raise the finger upon hearing one tap
but keep it still upon hearing two taps), the patient shows a characteristic inability to inhibit the response to the “no go” stimulus. Mental
flexibility (tested by the ability to shift from one criterion to another in
sorting or matching tasks) is impoverished; distractibility by irrelevant
stimuli is increased; and there is a pronounced tendency for impersistence and perseveration. The ability for abstracting similarities and
interpreting proverbs is also undermined.
The attentional deficits disrupt the orderly registration and retrieval
of new information and lead to secondary memory deficits. The distinction of the underlying neural mechanisms is illustrated by the
observation that severely amnestic patients who cannot remember
events that occurred a few minutes ago may have intact if not superior
working memory capacity as shown in tests of digit span.
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CAUSES, INCLUDING ALZHEIMER’S DISEASE
Neurologic diseases that give rise to an amnestic state include tumors
(of the sphenoid wing, posterior corpus callosum, thalamus, or medial
temporal lobe), infarctions (in the territories of the anterior or posterior cerebral arteries), head trauma, herpes simplex encephalitis,
Wernicke-Korsakoff encephalopathy, paraneoplastic limbic encephalitis, and degenerative dementias such as AD and Pick’s disease. The
one common denominator of all these diseases is the presence of bilateral lesions within one or more components in the limbic network.
Occasionally, unilateral left-sided hippocampal lesions can give rise
to an amnestic state, but the memory disorder tends to be transient.
Depending on the nature and distribution of the underlying neurologic disease, the patient also may have visual field deficits, eye movement limitations, or cerebellar findings. AD and its prodromal state
of mild cognitive impairment (MCI) are the most common causes of
progressive memory impairments. The predilection of the entorhinal
cortex and hippocampus for early neurofibrillary degeneration by typical AD pathology is responsible for the initially selective impairment of
episodic memory. In time, additional impairments in language, attention, and visuospatial skills emerge as the neurofibrillary degeneration
spreads to additional neocortical areas.
Transient global amnesia is a distinctive syndrome usually seen
in late middle age. Patients become acutely disoriented and repeatedly ask who they are, where they are, and what they are doing. The
spell is characterized by anterograde amnesia (inability to retain new
information) and a retrograde amnesia for relatively recent events
that occurred before the onset. The syndrome usually resolves within
24 to 48 h and is followed by the filling in of the period affected by
the retrograde amnesia, although there is persistent loss of memory
for the events that occurred during the ictus. Recurrences are noted
in approximately 20% of patients. Migraine, temporal lobe seizures,
and perfusion abnormalities in the posterior cerebral territory have
been postulated as causes of transient global amnesia. The absence of
associated neurologic findings occasionally may lead to the incorrect
diagnosis of a psychiatric disorder.

a pervasive emotional blandness, apathy, and lack of empathy. In the
frontal disinhibition syndrome, the patient becomes socially disinhibited and shows severe impairments of judgment, insight, foresight,
and the ability to mind rules of conduct. The dissociation between
intact intellectual function and a total lack of even rudimentary common sense is striking. Despite the preservation of all essential memory
functions, the patient cannot learn from experience and continues to
display inappropriate behaviors without appearing to feel emotional
pain, guilt, or regret when those behaviors repeatedly lead to disastrous consequences. The impairments may emerge only in real-life
situations when behavior is under minimal external control and may
not be apparent within the structured environment of the medical
office. Testing judgment by asking patients what they would do if they
detected a fire in a theater or found a stamped and addressed envelope
on the road is not very informative because patients who answer these
questions wisely in the office may still act very foolishly in real-life settings. The physician must therefore be prepared to make a diagnosis of
frontal lobe disease based on historic information alone even when the
mental state is quite intact in the office examination.

CHAPTER 36

The retrograde component of an amnesia can be assessed with questions related to autobiographical or historic events. The anterograde
component of amnestic states is usually much more prominent than
the retrograde component. In rare instances, occasionally associated with temporal lobe epilepsy or herpes simplex encephalitis, the
retrograde component may dominate. Confusional states caused by
toxic-metabolic encephalopathies and some types of frontal lobe damage lead to secondary memory impairments, especially at the stages of
encoding and retrieval, even in the absence of limbic lesions. This sort
of memory impairment can be differentiated from the amnestic state
by the presence of additional impairments in the attention-related
tasks described below in the section on the frontal lobes.

CAUSES: TRAUMA, NEOPLASM, AND FRONTOTEMPORAL DEMENTIA
The abulic syndrome tends to be associated with damage in dorsolateral or dorsomedial prefrontal cortex, and the disinhibition syndrome with damage in orbitofrontal or ventromedial cortex. These
syndromes tend to arise almost exclusively after bilateral lesions.
Unilateral lesions confined to the prefrontal cortex may remain silent
until the pathology spreads to the other side; this explains why thromboembolic CVA is an unusual cause of the frontal lobe syndrome.
Common settings for frontal lobe syndromes include head trauma,
ruptured aneurysms, hydrocephalus, tumors (including metastases,
glioblastoma, and falx or olfactory groove meningiomas), and focal
degenerative diseases. A major clinical form of FTLD known as the
behavioral variant of frontotemporal dementia (bvFTD) causes a
progressive frontal lobe syndrome. The behavioral changes can range
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