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Case Reports

A Case Of Utilization Behavior and Hyperorality Following
Bilateral Anterior Cerebral Artery Infarct Partially Responsive
to Carbamazepine: Can Both Behaviors Be Attributed To
Lesions In Different Frontal Lobe Circuits?

David R. Spiegel, M.D., Kevin Lamm, M.D.

hermitte (1983) coined the term “utilization behav-

ior” (UB) to define a neurobehavioral syndrome in
which the visuo-tactile presentation of objects compels
patients to grasp and use them, despite the fact that they
have not been instructed to do so. The author suggested
that UB was the consequence of frontal lobe damage.'
There are various interpretations as to the pathophysiology
that brings about UB. Authors have described UB as an
executive function deficit,' intimating impairment in dor-
solateral frontal-subcortical circuits.? Yet, others have pro-
posed disconnection between frontal and parietal lobe cir-
cuits or intra-frontal lobe pathology.’

Hyperorality and “bulimic type eating” (BTE) are
symptoms of Kluver-Bucy Syndrome (KBS).* While typ-
ically occurring after bilateral amygdala lesions/removal,
others have suggested that symptoms of KBS may develop
due to selective neurotoxicity in the basolateral amygdala
and its cortical connections.’ Furthermore, the circuit be-
tween amygdala and cortex are reciprocal.® Thus, disrup-
tion of a frontal-amygdalar circuit, with the latter project-
ing to the hypothalamus,’” may result in the production of
Kluver-Bucy symptoms.®

We present a case of a woman with a bifrontal cra-
niotomy and subsequent anterior cerebral artery cerebro-
vascular accident who developed manifestations of UB
and Kluver-Bucy symptoms of hyperorality and BTE. We
treated this patient with carbamazepine (CBZ), with the
latter symptoms significantly improving, but the former
essentially unchanged. We suggest that it is possible that
this result may have occurred because while UB may not
improve with CBZ, both bulimic type eating” and symp-
toms of KBS have been reported to respond to treatment
with CBZ."

Case Report

Ms. A, a 29-year-old female was admitted to the physical
medicine and rehabilitation service of our hospital after
treatment of a bifrontal parafalcine meningioma. She had
no significant past medical/psychiatric/substance abuse
history and initially presented after two episodes of altered
mental status. Magnetic resonance image (MRI) was per-
formed that revealed a large anterior fossa mass. She under-
went embolization of two blood vessels supplying her me-
ningioma, followed by a bifrontal craniotomy for resection of
the meningioma. After 4 hours, she became nonverbal and
stopped moving all extremities. MRI of the head showed
bilateral anterior cerebral artery distribution infarct involving
the parasagital frontal lobes and left caudate nucleus. After a
7-week hospital stay, Ms. A was transferred to our hospital
for further rehabilitation services.

Four days after transfer, the psychiatric consultation
and liaison team was consulted for “difficult behavior and
having periods of significant agitation.” Additionally, the
staff reported that they had begun feeding her because
when left alone with her meal tray she would eat so
ravenously that she would choke. On our initial consulta-
tion, Ms. A was fully awake, though oriented only to
person. She had significantly constricted affect and in-
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creased speech latency, and during the interview she
would bite a stuffed animal she was holding. While testing
for grasp and rooting reflexes the patient pinched the ex-
aminer and tried to bite the examiner’s hand. Her Mini
Mental State Examination (MMSE)'! score was 19. When
asked specific questions she would often look around the
room for answers. For example, when asked who the
president was, she would read the interviewer’s badge or
point to people in the room. Despite not knowing these
answers, she seemed unconcerned. Further, she would take
a pen and write on paper if it was in front of her, but would
continue to attempt to write even after the paper was taken
away. Ms. A made several attempts to drink from any
empty cup if it was within reach. She scored 3 on severity
for the following subsections on Neuropsychiatric Inven-
tory Questionnaire (NPI-Q)'?: apathy/indifference (A/I),
disinhibition (D), and appetite/eating (A/E), while scoring
a 1 on the agitation/aggression (A) and irritability/lability
(I) subsections. Her laboratory work-up was unremark-
able, but an electroencephalogram showed continuous
slowing over the frontal region, consistent with lesions.

Ms. A was started on, and titrated to, CBZ 400 mg
BID (blood level of 9 mcg/mL) in an attempt to treat
disinhibited behaviors. While her MMSE remained the
same, A/E and D subscales decreased to 1, A/l score
remained at 3 and A, I subscales continued to score 1.
Interestingly, improvement in eating behavior occurred
such that staff no longer had to feed her for her protection;
however, her previously mentioned behavior with the pen
and empty cup did not attenuate. Eventually Ms. A was
discharged to hospice care due to formation of deep vein
thrombosis/pulmonary emboli and she expired within 1
month of discharge.

Discussion

Phenomenolgy. Our case report seems to demonstrate two
groups of symptoms, which, in part, may be intercon-
nected: UB and hyperorality and bulimic-type eating. Var-
ious frontal-subcortical circuit syndromes are known to
include apathy, disinhibition, and executive function def-
icits, including impersistence and stimulus-bound beha-
vior. Lhermitte introduced the term “utilization behavior,”
which he observed among patients affected with left or
right unilateral, or bilateral, frontal lesions. He explained it
as an extension of bilateral manual grasping behavior
(“magnetic apraxia”), and believed that UB is the auto-

matic elicitation of instrumentally correct, yet highly ex-
aggerated and/or inappropriate motor responses to envi-
ronmental cues/objects.'?

For clarity’s sake, a further delineation of hyperoral-
ity, pathologic grasp (reflex), and BTE, will be defined.
Hyperorality describes nonselective placing of edible or
inedible objects to a person’s mouth.* Pathologic grasp
(i.e., reflex) may be described as the automatic tendency to
grip objects or other stimuli. Additionally, attempts to
withdraw the stimulating object may result in strengthen-
ing of the grasp.'? Finally, BTE is described as eating an
amount of food in a discrete time that is considered ex-
cessive in view of the situational context, with the asso-
ciated feature of eating more rapidly than normal.'*

Patients with frontal lobe damage often appear to be
easily distracted and strongly influenced by irrelevant ex-
ternal stimuli, such that they have difficulty behaving in
accordance with the plans or intentions that they have
created. Theoretically, UB is explained as resulting from a
loss of frontal inhibitory control over more automatic be-
haviors, i.e., an imbalance between frontal (internally gen-
erated) and parietal (externally or environmentally driven)
systems. Abnormal behaviors may be triggered by exter-
nally oriented systems responsive to environmental input,
if there is a loss of frontally-based inhibitory controls that
mediate more purposeful, volitional, and internally gener-
ated behavior.

Certain behaviors of Ms. A may be attributed to UB,
such as her persistent attempts to drink from an empty cup
and continued writing movements when the paper was
removed. Interestingly, neuropathologic observations by
Lhermitte and others reported that lesions of the orbital
surface of the frontal lobe, and sometimes the head of the
caudate nucleus, were involved in UB. Thus, our patient’s
UB is supported, in part, by structural findings on MRIL

The target symptoms that responded to CBZ treatment
were the hyperorality and BTE, with near choking epi-
sodes. Certainly, hyperorality and BTE could be attributed
to UB, i.e., rapid unrestrained eating of food present in the
environment. However, hyperorality and BTE are also
Kluver-Bucy symptoms. Typically associated with tempo-
ral lobe pathology, the entire syndrome has been described
elsewhere.> Nonetheless, Ms. A did not have identified
temporal lobe pathology on MRI. We propose a potential
different pathophysiologic explanation for her hyperoral-
ity and BTE, based upon the lack of response of all other
UB symptoms to CBZ.

Anatomy/Physiology. Neuroanatomically, it has been
reported that stereotypic behavior and change in behavior
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related to food, reflects the involvement of a common
network—namely, the orbitofrontal cortex, temporal pole,
and amygdala.'” Additionally, neural projections exist
from distinct amygdalar nuclei and orbitofrontal cortex to
the lateral hypothalamus, a key center for the initiation of
feeding. What is being encoded by the projections from
amygdala and orbitofrontal cortex to the hypothalamus
remains to be established. It has been proposed that these
connections may convey a nonspecific reward signal that
blindly increases appetitive behaviors.'®

Both the temporal pole and amygdala are heavily inter-
connected with the orbitofrontal lobe with the amygdala hav-
ing reciprocal connections with both orbitofrontal and ante-
rior cingulate cortex.'> The orbitofrontal cortex has long been
associated with regulating inhibitory control and damage
leads to a failure to inhibit inappropriate responses.” Addi-
tionally, lesion studies in rats demonstrate that efferent pro-
jections from the posterodorsal amygdala to the hypothala-
mus leads to BTE, obesity, and sexual dysregulation.'” Thus,
while amygdalofugal connectivity may be a final common
pathway leading to hyperorality/BTE, amygdala dysregula-
tion can be precipitated by frontal lobe lesions, the latter
occurring in our patient.

Spiegel and Lamm

Treatment. We chose CBZ because of past reports of
its utility for the treatment of disinhibition in neuropsy-
chiatric patients'® and BTE’—our “a priori target symp-
toms.” One of several possible mechanisms of action of
CBZ is as an augmenter of the gamma amino butyric acid
(GABA) system, which is primarily inhibitory in func-
tion.'® Additionally, cortical neurons project glutamatergic
efferents to the amygdala (and visa-versa). It is tempt-
ing to speculate that a frontal lobe lesion could result in
decreased excitatory transmission to the amygdala, re-
sulting in a hypofunctioning amygdala with resultant
hyperorality/BTE. Thus, increasing inhibitory transmis-
sion via CBZ could inhibit inhibitory transmission re-
sulting in successful treatment of our patient’s altered
eating behavior. However, it is unclear if transmission
between “amygdalofrontal” or amygdalofugal circuits
are mono- or polysynaptic in nature. Thus, a direct
effect of CBZ on this circuit can only be speculative.'®
Furthermore, the prefrontal cortex has direct projections
to the lateral hypothalamus. Thus, it is also possible that
amygdala/medial temporal lobe is completely bypassed
and that CBZ might directly affect prefrontal-hypotha-
lamic pathways.'® (see Figure 1).

FIG. 1. Schematic of the Discussed Interactions Between Frontal Cortex, Amygdala, and Hypothalamus.
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CBZ had no effect on apathy or Ms. A’s UB. While an
explanation for this is beyond the scope of this manuscript,
in the frontal-subcortical circuits, the corticostriatal infor-
mation processing is modulated by different neurotrans-
mitter systems. Dopaminergic neurons from the substantia
nigra/midbrain, project to the striatum and affect all fron-
tal-subcortical functions. There are nigral connections
with the limbic circuits, which are rich in dopamine (DA)
(DA; and DA,) receptor subtypes. This allows the inter-
action between emotional input and motor activity and
motivation. This anatomical structure forms the basis for
multiple actions of dopaminergic agents including effects
on motivation and behavior. As one of the roles of anterior
cingulated circuit is to subserve motivation, lesions in this
circuit can cause apathy; hence, the role potential of DA
agonists, not medications that facilitate GABA transmis-
sion, for the treatment of apathy.

Additionally, certain studies indicate high levels of
UB in approximately one-half of the children with At-
tention  Deficit/Hyperactivity = Disorder (ADHD),
whereas almost no such behavior was observed in con-
trols. Levels of UB were statistically associated with the
severity of hyperactivity.?® Positron emission tomogra-
phy studies of DA receptor binding have implicated
abnormality of DA at the level of the midbrain in ado-
lescents, and at the level of frontal lobe in adults, with
ADHD. These findings have been interpreted as sug-
gesting that the frontal dopaminergic abnormality seen
in adults with ADHD occurs secondary to a subcortical

dopaminergic deficit interacting with neurodevelop-
mental changes. Thus, medications that enhance dopa-
minergic transmission might be more suitable for treat-
ing UB,?! which, in our patient, was unaffected by CBZ.

In conclusion, we propose that both UB and certain
Kluver-Bucy symptoms, such as hyperorality and BTE,
can develop as a result of frontal lobe pathology. It would
certainly seem that our patient’s hyperorality/BTE did not
occur due to direct medial temporal cortex/amygdalar le-
sions. However, the frontal lobes are a complex and highly
interconnected area of the brain with five known parallel
frontal-subcortical neuronal circuits.? Thus, since there are
demonstrated reciprocal frontal-amygdalar circuits as well
as amygdalofugal pathways, indirect involvement of the
amygdala through frontal lobe pathology (with the latter
occurring in Ms. A), and subsequent involvement of lat-
eral hypothalamus, could also result in hyperorality and
BTE. Similarly, with bidirectional frontal-hypothalamic
circuits, frontal lobe lesions can also directly affect lateral
hypothalamus, potentially resulting in BTE. Therein lies the
major limitation of our case report, in that while these multiple
circuits do exist, whether lesions in any/all of these circuits do
result in hyperorality (or other Kluver-Bucy symptoms) would
require further research, perhaps with functional rather than
structural scans. Furthermore, we believe that larger scale ran-
domized trials are warranted in treating frontal-hypothalamic or
frontal-amygdalo-hypothalamic circuit-induced Kluver-Bucy
symptoms, such as hyperorality, or BTE with anticonvulsants,
such as CBZ.
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