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Clinical Case Report
HYPERSEXUALITY AND DYSEXECUTIVE
SYNDROME AFTER A THALAMIC INFARCT
MARCELLO SPINELLA
Division of Social and Behavioral Sciences
Richard Stockton College of New Jersey
Pomona, New Jersey, USA
Hypersexuality can result from insults to several neuroanatomical structures
that regulate sexual behavior. A case is presented of an adult male with
a thalamic infarct resulting in a paramedian thalamic syndrome, consisting of hypersomnolence, confabulatory anterograde amnesia (including
reduplicative paramnesia), vertical gaze deficits, and hypophonic speech.
A dysexecutive syndrome also manifested, consisting of social disinhibition, apathy, witzelsucht, motor inhibition deficits, and environmental
dependence. Hypersexuality uncharacteristic of his premorbid behavior
was evident in instances of exhibitionism, public masturbation, and verbal sexual obscenities. In contrast to the few previous reports of hypersexuality following thalamic infarct, this case neither involved mania
nor hemichorea. The relevance of the mediodorsal thalamic nucleus in
limbic and prefrontal circuits is discussed.
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Alterations in personality and behavior can occur after neurological
insults of various etiologies. Lesions involving prefrontal circuits
and the limbic system have particularly been noted in this respect.
Prefrontal cortex is involved in executive processes of self-regulation, allowing for behavior that is more goal-oriented, autonomous,
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and flexible (Stuss & Knight, 2002). Prefrontal cortex forms part of
a cortical-subcortical circuit, involving the striatum and the anterior
and mediodorsal thalamic nuclei (Masterman & Cummings, 1997).
The prefrontal-subcortical circuit involving orbitofrontal cortex
involves the striatum (including the ventral striatum and core of the
nucleus accumbens), ventral pallidum, and mediodorsal thalamus
(Haber et al., 1995; Ongur & Price, 2000). Lesions of the orbitofrontal
circuit produce a behavioral syndrome of impulsivity, mood instability, a lack of empathy, behavioral disinhibition, poor judgment,
and social inappropriateness (Malloy et al., 1993; Bechara et al.,
1994). Previously uncharacteristic sexual inappropriateness may
also ensue after a brain injury involving the orbitofrontal circuit
(Starkstein & Robinson, 1997; Malloy et al., 1993). For example,
Miller and colleagues (1986) have reported cases of people with
orbitofrontal lesions manifesting inappropriate sexual advances and
public masturbation. Hypersexuality has been reported in several
cases of frontotemporal dementia, one of which noted the onset of
homosexual pedophilia (Tang-Wai et al., 2002; Dell & Halford,
2002; Mendez et al., 2000).
Discrete lesions of the subcortical components of prefrontal circuits can produce similar behaviors. Lesions of the nucleus accumbens
have been also associated with increased impulsivity in rats (Cardinal et al., 2001). Hypersexuality was reported in an adult with bilateral
pallidal lesions due to carbon monoxide poisoning (Starkstein et al.,
1989).
Hypersexuality was also reported in an elderly male patient with
a lacunar infarct of the subthalamic nucleus, creating hypometabolism in the basal forebrain, temporal lobes, medial prefrontal cortex,
and striatum (Absher et al., 2000). Acute mania, chorea, and hypersexuality developed in a male after right thalamic infarction (Inzelberg
et al., 2001). Insidious neurological illness has led to criminal convictions for sex offenses. Ortega and colleagues (1993) reported the
case of a female who manifested exhibitionism, incest, scopophilia,
and zoophilia. She was arrested multiple times and died in jail, after
which autopsy revealed severe demyelination in the thalamus, mesencephalon, and frontal lobes.
The case is presented here of a patient with a thalamic infarct
and resulting disinhibited and hypersexual changes in behavior.
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METHODS
Patient History
G.A. is a right-handed, Caucasian male who was 66 years of age
when he suffered a cerebral infarct. He acutely developed diaphoresis, headache, nausea, and vomiting, and subsequently loss consciousness. Intubation was performed at the hospital emergency room,
and CT showed massive intraventricular bleeding with blood present
in all ventricles. A cerebral angiogram found an aneurysm or arteriovenous malformation, and a right frontal ventriculostomy was
performed to alleviate intracranial pressure. CT performed 14 days
postonset showed blood in the posterior left lateral ventricle. Medical history is otherwise significant for coronary artery bypass graft
and diabetes mellitus with neuropathy and nephropathy. At the time
of his infarct, G.A. was married and had four children. He was a
retired university professor and operated a business. Before his stroke,
he had been independent in all activities of daily living and exercised regularly.
There were no intraoperative complications and no seizure activity
was noted during or after the onset of symptoms. One day postonset, the patient was noted to be awake, following simple commands, and making purposeful movements. Right hemiparesis was
also apparent at this time. Six days post-onset, he was noted to
make one-word responses to simple questions, and conversational
ability was noted at 11 days post-onset. Upon admission to an acute
rehabilitation unit, he was found to be oriented to person only, and
exhibiting hypophonic speech and a right superior visual field cut.
Deficits were noted in his immediate and recent memory, as well as
verbal reasoning in the interpretation of proverbs.
G.A. was noted to be lethargic and would sleep most of the day
if he was not actively engaged by staff. He would open his eyes and
respond when addressed, but would frequently close his eyes in the
course of conversation, and lapse into unconsciousness when left
unattended. His speech was notably hypophonic, and although he
would increase the volume transiently when asked, it would soon
after revert back into a hypophonic volume. G.A.’s behavior was
notably passive; he did not initiate any activities spontaneously. Although
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oriented to person and aware that he had suffered a stroke, he was
unable to state his age or the date, guessing the year to be eight
years before the actual date. When confronted with this fact, he
demonstrated blunted affect and made cryptic, confabulatory responses,
stating “They faked me out. They let some years go by without me
knowing. They’re hanging onto the past themselves.” He was unable to elaborate further on such statements. G.A. also mistakenly
believed that his hospital roommate was present when he had the
stroke. There was evidence of reduplicative paramnesia of one of
his sons. He named each family member correctly in a photograph,
but then stated that he had an additional son with an identical name
to the one in the photograph.
G.A.’s behavior showed marked disinhibition that was atypical
of his premorbid personality, according to family members. In the
hospital he made inappropriate sexual and scatological remarks to
several staff members. He also exposed himself on several occasions, and when he was confronted he replied, “It’s okay. I want
them to see me.” G.A.’s wife noted pronounced changes in his behavior, which included use of obscenities and masturbation in the
presence of others. He also manifested witzelsucht, making childish
jokes frequently and at inappropriate times, such as staff–family
meetings. G.A. also showed complete unawareness of his cognitive
and behavioral changes since his stroke. Performance on formal
neuropsychological testing revealed multiple instances of stimulusbound responses and confabulatory intrusions.
Neuropsychological Testing
Formal testing revealed intact basic sensory and fine motor functions (see Table 1). However, difficulty was noted on a 3-step motor hand sequence (Luria’s fist-palm-edge). Oculomotor evaluation
revealed saccades and horizontal smooth pursuit to be intact, but a
complete absence of vertical smooth pursuit. He was able to recite
up to 8 digits forward and 7 backward, placing him in the superior
range for working memory. Performance was slow on the Trail
Making Test (both A and B), a measure of visuomotor ability and
mental sequencing. He was unable to do the Stroop test, making a
stimulus-bound response instead. The stimulus page of the Stroop
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TABLE 1. Summary of neuropsychological test findings
Sensory and Motor Examination
Visual and Tactile sensory function
Fine motor function
Motor Sequencing (fist-palm-edge)
Occulomotor smooth pursuit
Occulomotor saccades to target

WNL
WNL
Impaired
Horizontal–WNL
Vertical–absent
WNL

Attention/Concentration
Stroop Test
Trail Making Test A
Trail Making Test B
Digit Span Forward
Digit Span Backward

Unable to do
Time: 68" 2nd %ile
Time: 195", 1st %ile
8 digits, 99th %ile
7 digits, 99th %ile

Visual Perception/Construction
Rey-Osterreith Complex Figure (Copy)

22.5, <1st %ile

Memory
Logical Memory I
Logical Memory II
Logical Memory Recognition
Rey-Osterreith Complex Figure
Immediate recall
Delayed recall
Recognition
Executive Functions
Controlled Oral Word Associations
CFL total
CFL perseverations
Animals
Antisaccades
Saccades
Antisaccades
Go/No-Go
Imitation
Conflict (tap opposite)
Go/No-Go (inhibition)
Go/No-Go + Conflict

3, <1st %ile
9, <1st %ile
1/7 (Impaired)
0, <1st %ile
0, <1st %ile
16, 1st %ile
40, 58th %ile
8, <1st %ile
3, <1st %ile
0 errors (WNL)
2/20 errors (Borderline)
20/20 correct (WNL)
18/20 correct (WNL)
19/20 correct (WNL)
0/20 correct (Impaired)

WNL = within normal limits.

test consists of columns of color names, and although he was asked
to read down the columns as quickly as possible, he only looked at
the page and commented, “There’s a lot of repetition on this page,
an awful lot of repetition,” and handed it back to the examiner. A
dense, confabulatory amnesia was noted on tests of visual (Rey
Osterreith Complex Figure Test, ROCFT) and verbal memory (WMS-
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III Logical Memory). Impairments were noted on both recall and
recognition trials, suggesting a severe lack of consolidation. Visual
perception and construction, assessed with the ROCFT copy trial,
showed intact visual perception but a severe lack of organization.
Letter fluency, assessed with Controlled Oral Word Associations
(CFL) was in the normal range, but there were a significant number
of perseverative responses placing him in the impaired range. However, categorical fluency (generating names of animals) was in the
impaired range. Executive motor inhibition was assessed with go/
no-go testing. Although he was able to inhibit responses, he had
difficulty shifting from one response set to the next, often reverting
to the previous set.

DISCUSSION
This case presents strong evidence of a thalamic infarct. The acute
onset and immediate sequelae are indicative of a stroke, combined
with the cerebral angiogram and presence of ventricular blood. The
continued presence of blood in the left posterior lateral ventricle
suggest proximity to the mediodorsal nucleus and pulvinar (see Figure 1), although right-sided thalamic involvement cannot completely
be ruled out. Follow up MRI done during inpatient rehabilitation
did not reveal an infarct, although contrasts were not used and further MRI was not deemed justifiable.
The cognitive, emotional, and behavioral sequelae to this stroke
strongly corroborate a paramedian thalamic syndrome, which consists primarily of hypersomnolence, confabulatory amnesia, and vertical
gaze deficits (Guberman & Stuss, 1983). The memory deficits present
here are suggestive of involvement of the mammillo-thalamic tract,
which appears to be necessary and sufficient for an amnestic syndrome (Van der Werf et al., 2000). Reduplicative paramnesia is
more commonly associated with lesions of fronto-temporo-limbic
structures, likely representing a diaschesis in this case (Moser et al.,
1998). The hypophonic speech prominent in G.A. has also been
reported in paramedian thalamic stroke (Yasuda et al., 1989; GhikaSchmid & Bogousslavsky, 2000; Lazzarino et al., 1991). Vertical
gaze abnormalities in paramedian thalamic infarcts are likely due to
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FIGURE 1. (a) Corpus callosum; (b) lateral ventricle; (c) pulvinar; (d) mediodorsal nucleus;
(e) third ventricle; (f) medial geniculate nucleus; (g) lateral geniculate nucleus; (h) tectum. (Illustration by M. Spinella, 2004.)

involvement of the rostral interstitial nucleus of the medial longitudinal fasciculus (riMLF) (Clark & Albers, 1995).
Further, a dysexecutive syndrome was apparent in this case, involving personality changes (e.g., apathy, disinhibited/inappropriate
behavior), perseverative responses, and deficits in organization, executive motor regulation, and sequencing. Combined amnestic and
dysexecutive syndromes are typical of paramedian thalamic infarcts
involving the mediodorsal nucleus (Stuss et al., 1988). Personality
changes typical of frontal dysfunction have been reported in paramedian thalamic infarcts involving the left mediodorsal nucleus
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(Fukutake et al., 2002; Fukatsu et al., 1997). Witzelsucht, noted in
this case, is more commonly associated with orbitofrontal lesions or
hypoperfusion (Vardi et al., 1994). G.A.’s ability to participate in
activities with a complete lack of self-initiated behavior, combined
with the highly stimulus-bound response made on the Stroop test,
are suggestive of environmental dependence. This represents a milder
degree of utilization behavior, which has also been described after
paramedian thalamic infarction (Eslinger et al., 1991). Executive
dysfunction and personality changes in these cases are explainable
through participation of the mediodorsal nucleus in prefrontalstriatal-thalamic circuits. Indeed, thalamic infarcts have been shown
to cause frontal hypoperfusion ipsilateral to the lesion (van der Werf
et al., 1999; Chatterjee et al., 1997).
Only two other cases, to date, have reported hypersexuality in
association with a thalamic lesion. Inzelberg and colleagues (2001)
reported a case with a right thalamic infarct, with concurrent mania
and hemichorea. Benke and colleagues (2002) reported a case of
bilateral ischemic lesions of the mediodorsal nuclei, causing mania,
dysexecutive symptoms, and hypersexuality, which was limited to
inappropriate sexual verbalizations. A SPECT study in that case
showed hypoperfusion bilaterally in dorsolateral prefrontal cortex
and in right orbitofrontal cortex.
This case represents one of a very few reported cases of hypersexuality following thalamic infarct. It is one of a growing number
of cases that demonstrate how neurological insults can contribute to
or precipitate gross alterations in sexual behavior in individuals with
no apparent premorbid problems. It is further illustrative of how
lesions at multiple points along prefrontal-subcortical-thalamic and
limbic circuits can produce hypersexuality.
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