KLUVER BUCY SYNDROME: An Overview of the
Clinical interplay

ABSTRACT

Kluver Bucy Syndrome (KBS) was initially reported by Sanger Brown and Edward
Albert Sharpey-Schafer. In 1939, a bilateral temporal lobectomy was conducted on a
Rhesus monkey named Aurora. Three weeks after this procedure, Aurora began to
exhibit behavioral changes. These behavioral changes exhibited by Aurora were
observed and recorded by Paul Clancy Bucy, a neurosurgeon, and Heinrich Kluver,
a neuropsychiatrist; these behavioral changes were given the name Kluver-Bucy
syndrome. The first human Kluver-Bucy case was diagnosediin 1955 in a 22-year-
old male patient.

Kluver-Bucy syndrome (KBS) is a complex neuropsychiatric.disease that usually
occurs after bilateral damage to the medial temporal lobes. The syndrome is mainly
seen in adults, male and female equally. However, although the syndrome can also
be seen in children, the symptoms in children are slightly different from how the
symptoms manifest in adults.There are a plethora of etiologies and manifestations of
KBS, but it most commonly manifests as a triad.of hypersexuality, hyperorality, and
hyperphagia.

The diagnosis of KBS is primarily centered around the identification of damages to
the medial lobe of the brain, using signs and symptoms and imaging studies, and
most importantly, Magnetic Resonant Imaging(MRI). It is also essential to rule out
and confirm possible differentials and etiologies in the course of the management of
KBS.KBS has no knewn cure, but the various manifestations can be ameliorated
with medications like antidepressants and antipsychotics. The prognosis is generally
poor for KBS.
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INTRODUCTION

The clinical features of Kluver Bucy Syndrome were earlier reported by Sanger
Brown and Edward Albert Sharpey-Schafer, two British experimental neurologists, in
1888.In 1939, a bilateral temporal lobectomy was conducted on a Rhesus monkey
named Aurora. Three weeks after this procedure, Aurora began to exhibit behavioral
changes. These behavioral changes were observed and recorded by Paul Clancy
Bucy, a neurosurgeon, and Heinrich Kluver, a neuropsychiatrist, hence the name
Kluver-Bucy syndrome.[1][3][4][15]

Later in the year 1955, the first human Kluver-Bucy case was discovered. Dr.
Guiseppe Ore and Dr. Hrayr Terzian recorded this case after a 19-year-old male



patient with a history of seizures exhibited behavioral changes a few weeks following
a bilateral temporal lobectomy. [1]The first identified and reported Kluver-Bucy
syndrome was seen in a 22-year-old male patient with bilateral temporal damage
caused by Herpes Simplex meningoencephalitis by Marlowe et al.[1][2][16]

Kluver-Bucy syndrome (KBS) is a complex neuropsychiatric disease that usually
occurs after bilateral damage to the medial temporal lobes. [1][4] The syndrome is
mainly seen equally in adults, male and female. However, although the syndrome
can also be seen in children, the symptoms in children are slightly different from how
the symptoms manifest in adults. [2][3] Kluver Bucy Syndrome (KBS), also called
Bilateral Temporal Lobe Disorder, is a complex and rare cerebral neuropsychiatric
disease caused by bilateral lesions/damage to the medial temporal lobes (including
the amygdala, the ventromedial nucleus, and the hippocampus). [1][4][5][6]

The anatomical basis of KBS is still controversial. It is thought to occur due to
irritations in the temporal portions of limbic networks that cennect with multiple
cortical and subcortical circuits to modulate emotional behavior and affect. [1][7][17]
It affects the part of the brain that performs functions.such as facilitating the
formation of new memories, storing old memories, processing emotions and sensory
information, and regulating sexual and food behaviors. A patient with KBS would
present with symptoms that would display a lack of function-of a healthy temporal
lobe. [2] While KBS is always thought to fellow bilateral malfunction of the temporal
lobes, the uncus, amygdala, orbitofrontal, hippocampus, cingulate gyri, and insular
cortex have a great role in its pathogenesis. [8]

The complete syndrome is usually reduced in humans because humans have less
severe anterior temporal lobe dysfunction than monkeys following total temporal lobe
resection.[7][17]
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FI1G 1: Showing animals (cat) with bilateral damaged to the temporal lobes (KBS)
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CLINICAL MANIFESTATIONS

The symptoms of KBS include hypersexuality, dementia, placidity, amnesia, visual agnosia,
bulimia nervosa, seizures, pica, hyper-metamorphosis, hyperorality, compulsive
smoking/drinking alcohol, and reduced emotional affect. [1][9][11][12]

Patients may present with aggressiveness/rage instead of placidity. This occurs when the
ventromedial nucleus of the thalamus and amygdala is affected. [9][10][13][14][20] Most
patients do not present with all symptoms. Those with 3-5 symptoms typical of KBS may be
described as having partial KBS. [1][6]

Hypersexuality, an Inappropriate sexual behaviour may be seen. There are recorded cases
where some KBS patients (adults) were involved with abnormal sexual behaviors. These
behaviors were harmful to oneself and others, socially unacceptable, and sometimes legally
wrong (sexual perversion). [14] In children, this may be characterized by rubbing genitals on
the bed while lying prone, constant touching of genitals, and‘frequent pelvic thrusting
movements when not engaged in an activity. [3][15] A permanent.‘hypersexuality” is
produced by bilateral lesions of the lateral amygdaloid nucleus. Temporal lobe
seizures may produce a transient state.

Dementia is seen in some patients with KBS with: significant impairment of cognitive function.
[7][15][16].Placidity (complacency) is another manifestation in KBS, which is an aberrant
state of peace (flat affect) or can be described as a significantly reduced response to
emotional stimuli such as fear or joy. [2] Impaired ability to recall memories (Amnesia) could
be retrograde or anterograde in KBS [5] [15] [16]

Visual Agnosia (Psychic vision), an impaired ability to identify/recognize a familiar person,
place, or object without losing their:isense of sight. Visual agnosia results from bilateral
ventral temporal ablations and temporal lobectomies. [8][11] Other manifestations are;

* Binge eating:and purging (Bulimia Nervosa). [9]

» Unplanned/unexpected involuntary disturbances of the brain’s electrical activities
(Seizures). [10]

= Anirresistible desire to consume things/substances that are generally not considered
food (Pica). [11]

» ~Tendeney to notice, react and attend to every visual stimulus (Hyper-
metamorphosis). [3]

* _ Anirresistible urge to examine objects (both inedible and edible) by tongue or mouth
(Hyperorality). [3][15]

» Reduced emotional affect and lack of emotional expression, even to friends and
family. [1][15]

KBS symptoms in children

KBS in children usually occurs following Herpes Simplex encephalopathy, with
classic features occurring only in a few patients. [5] These features are marked
indifference, bulimia and hyperorality, lack of emotional attachment toward the family



and the frequent holding of genitals, Intermittent pelvic thrusts, and rubbing of
genitals to the bed while lying prone(Hypersexuality).[17]

ETIOPATHOGENESIS
Theories Regarding etiopathogenesis of KBS

1) Norman Geschwind's theory: Disruption of visual input to the limbic circuit
leads to disconnection syndrome(KBS).[18]

2) Muller theory: Disconnection of the pathways connecting the dorsomedial
thalamus with the prefrontal cortex and other limbic areas leads to KBS.[19]

The most acceptable hypothesis and theory of the pathophysiology of KBS is:bilateral
damage or lesions in medial temporal lobe or the Ammon horn, the invelvement of
amygdala, uncus, hippocampus, orbitofrontal and cingulate gyri are likewise important.
[4][6][9][15] Listed below are possible documented categorized conditions associated with
KBS. [1] [3] [7] [20] [21] [28]

1. CNS insults: Temporal lobectomy, Traumatic brain injury, subdural hygroma, Non-
Hodgkin’s lymphoma, Epilepsy, Heat stroke, Stroke (temporal lobe infarction - usually
bilateral) and Cerebrovascular diseases.

2. Immunological disorders: Susac syndrome,and Systemic Lupus Erythematosus
(SLE).

3. Substance abuse: Methamphetamine withdrawal,, Cocaine and Exposure to
cannabis.

4. Neurogenerative diseases; Parkinson disease, Huntington disease, Alzheimer’s
disease and Frontotemporal Dementia (Pick’s disease).

5. CNS infections: Herpes Simplex Encephalitis in children, Whipple disease,
Shigellosis, Listeriosis, Tuberculosis, Toxoplasmosis Syphilis and possibly other
Herpes family.

6. Others: Carbon monoxide poisoning, Porphyria and Hypoglycemia.

Head injury and stroke (Cerebrovascular accident) is the most common cause of KBS in
adults, while herpes simplex.encephalitis is remains the common in children. [5]

DIAGNOSIS

Diagnosis of KBS'is usually made after taking the patient's history, physical exam, blood
work/toxicology/culture, total blood count, viral PCR , blood sugar, and imaging studies such
as computed tomography (CT) scan, magnetic resonance imaging (MRI) scan, or
electroencephalogram (EEG). [21] These tests are done to identify possible etiologic factors
and rule out other differential diagnoses such as Autism, Alzheimer's disease, Korsakoff
syndrome, Russell's syndrome, Bipolar disorder, Frontal lobe disease, Kleine-Levin
syndrome, Prader-willi syndrome, and Pick's disease. [2]

Magnetic resonance imaging of the brain is useful in identifying the extent of temporal lobe
damage. An electroencephalogram is useful to identify seizures originating especially from
the temporal lobe. In head injury and other conditions producing a long duration of loss of
consciousness. Consciousness is staged appropriately with the Modified Innsbruck
remission Scale, which includes the Kluver Bucy phase. [21][28]
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Fig 2: Abnormal electroencephalogram (EEG) in epileptic patient with-transient KBS.

Source: https://els-jbs-prod-cdn.jbs.elsevierhealth.com

DIFFERENTIAL DIAGNOSIS

KBS may have clinical manifestations similar to a'lot of other neuropsychiatric disorders.Few
of them are itemized below;

i.Bipolar disease:lIt is a neuropsychiatric disorder charaterized by depression and
mania/hypomania lasting for few weeks.lIt is a result of damage or dysfunctional of the

ventral system(amygdala) and dorsal system(hippocampus). [22]

ii.Kleine-Levin syndrome(Familial hibernation syndrome): This is a very rare disorder usually
of unknown cause with similar manifestations due to damage to the medial temporal region
of the thalamus and frontal lobe.lt is typically charaterised by periodic and prolonged
sleep(hypersomnia),apathy,hyperphagia,derealization,hypersexuality,confusion and some
other features seen.in KBS.Most.investigations like brain MRI/CTScan,CNS hormonal
profile, CSF analysis and acute phase reactant (c-Reactive protein) are normal,only SPECT
may show hypoperfusion of the affected frontotemporal area.[23][24]

iii.Frontal lebe:syndromes:These are spectrum of disorders characterized by damage to the
frontal lobe from cancers(Foster Kennedy syndrome),alcohol(Fetal Alcohol Spectrum
Disorder),and Frontal abulic syndrome(Akinetic mutism).[25]These patients usually present
with emotional liabilities similarly those patients with KBS,loss of executive
functions,behavioral disorders,movement and language signs abnormalities.[25]

iv.Tumor or dysfunction of the diencephalic-hypothalamic axis(Russell's syndrome):A rare
condition characterised by abnormal appetite usually seen in children.Other features seen
are hydrocephalus,hypoglycemia,developmental delay and pallor without anemia. There are
documented associated with central nervous system neoplasms (Gliomas and astrocytoma).

[26]

v. Others possible differentials are Autism, Alzheimer's disease, Korsakoff syndrome,
Russell's syndrome, Prader-willi syndrome, and Pick's disease( Fronto-temporal
dementia).[2][9][15]



TREATMENT

There is no cure for KBS. The treatment options available function in helping to manage the
disease and promote a more comfortable life for the patient, these treatment options include,
antiseizure drugs/Mood stabilizers, antidepressants ,beta-blockers(Propranolol) and antiviral
medications.[1][27] Trial of hormonal therapy like Leuprolide may be useful in some cases
[1.2]

Carbamazepine and leuprolide are used to lower hypersexuality, while haloperidol and
anticholinergics help manage behavioral abnormalities associated with KBS. [27]
Carbamazepine has proven beneficial in patients with KBS secondary to traumatic brain
injury. [28]

PROGNOSIS

There is currently no documentation of a specific course of progression'in patients
presenting with KBS, as the disease varies with each case. However,.it has been noted that
KBS secondary to traumatic brain injuries, infections and epilepsy has a much better
prognosis than KBS secondary to all other risk factors. Also, the damage to the temporal
lobe could sometimes be reversed if the appropriate treatment is started early. [1][28]

Lastly, it is essential to note that although KBS does not lead to death, it can considerably
reduce the patient's quality of life and community.{1].Complications can result from some of
the features, such as hyperorality which can expose the'patient to dangerous substances,
and hypersexuality can expose the patient to criminal charges.

CONCLUSION

In conclusion, Kluver Buey syndrome is a rare cerebral neurological disorder associated with damage
to both temporal lobes resulting in abnermalities in memory, social and sexual functioning, and
idiosyncratic behaviors. Itwas first discovered by Dr. Paul Clancy Bucy and Dr. Heinrich Kluver in
1939. The diagnosis of KBS is mainly clinical. Once diagnosed, proper evaluation to determine the
underlying pathology will be helpful in the overall management. Such evaluation includes MRI, EEG,
and CT scans. The clinical course of the disease varies among the case reports. The exact
prevalence of‘human KBS is difficult to estimate due to the restriction to case series and reports.
[1][27](28]

Because there is ho specific treatment for the condition, the treatment of KBS can be challenging,
and the ¢linical course will vary from patient to patient. Most of the treatment focuses on managing
the symptoms. Carbamazepine and leuprolide reduce sexual behavioral abnormality, whereas
haloperidol and anticholinergics help treat behavioral abnormalities associated with KBS.
Carbamazepine has improved outcomes in patients with KBS secondary to traumatic brain injury.
[91[27]

Unfortunately, the outcomes for these patients are poor. They often require physical restraints, and
medications to suppress abnormal behavior are needed. Many end up in psychiatric institutions,
where they remain for life.

KBS is not a life-threatening condition, but it can profoundly affect the patient's quality of life and
carers to a great extent. Any behavioral change following lesions of temporal lobes should be
watched with suspicion for the development of KBS. More research is needed into the



pathophysiology of the symptoms of KBS and pharmacological and nonpharmacological management
methods. [1]
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