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Rapid-onset Apathy May Be the Only Clinical Manifestation
After Dorsal Striatum Hemorrhagic Lesion

A Case Report
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Abstract: Apathy is a common clinical feature of stroke patients
and it is often correlated with cognitive deficits, functional im-
pairment and depression. Here we report the case of a 70-year-old
woman with no history of neuropsychiatric disorders who showed
abrupt onset of pure apathy after the onset of a right brain vascular
lesion located in the head of the caudate nucleus, the anterior part
of the putamen, and the genu and the anterior limb of the internal
capsule. A complete neuropsychological and neurological exami-
nation did not show deficits. A comprehensive neuropsychiatric
assessment focusing on the post-stroke hospitalization period
showed severe motor, cognitive and affective apathy with no de-
pression or other neuropsychiatric symptoms. This case highlights
the key role of the dorsal striatum in the development of pure
apathy, possibly due to its function in regulating approach-
attachment behavior, affect and initiative, which are the emotional,
cognitive and motor dimensions of apathy.
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pathy is conventionally defined as an absence or a de-

crease in motivations, interests, and emotions, which
cannot be ascribed to a lack of consciousness, cognitive
impairment, or emotional distress.! Apathy is a common
neuropsychiatric consequence of stroke, where it is often
associated with cognitive impairment, progressive functional
decline, and poor functional recovery, and is frequently
complicated by comorbid depression. During clinical ex-
amination, apathy and depression should be considered as
distinct constructs. Unfortunately, it is sometimes difficult to
clinically distinguish apathy from depression.?

Disruption of fronto-subcortical-basal ganglia networks
involved in the generation and control of self-generated
purposeful behavior may cause apathy, often with accom-
panied impairment of executive functions.> Thus, depending
on the lesion location and extension within the fronto-striatal
circuit, different mixtures of apathetic-mood-executive symp-
toms, from individual symptoms to wider clinical manifes-
tations, may appear.
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This report presents clinical, neuropsychological, behav-
ioral, and structural neuroimaging data of a woman with
abrupt onset of pure apathy after the development of a right
striatal vascular lesion. This case is of particular interest be-
cause it demonstrates that a lesion in the right striatum can
cause clinical expression of pure apathy without accompani-
ment of other neuropsychiatric or cognitive manifestations,
such as mood disorder or executive function impairment.

METHODS

Case Report

G.R., a 70-year-old, right-handed woman, was ad-
mitted in December 2010 to the Tor Vergata University
Neurological Clinic after the rapid onset of apathy. She was
a retired dressmaker, with no family or personal history of
psychiatric disorders. Family history was remarkable for
hypertension and diabetes mellitus. The patient’s medical
history included headache since infancy, removal of vocal
cord nodules, removal of breast nodule, mild obstructive
sleep apnea syndrome, and essential hypertension for which
she was taking nebivolol 5mg/d and hydrochlorothiazide
25mg/d. She was an ex-smoker, but drank neither alcohol
nor coffee.

The patient’s symptoms began a few days before
hospitalization with the sudden appearance of loss of in-
terest, lack of initiative, generalized weakness, psychomotor
slowing, hyperphagia, and hypersomnia, leading to hospi-
talization of the patient.

During hospitalization, the patient underwent com-
prehensive neuropsychiatric, neuropsychological, and neu-
rological examination. Psychiatric evaluation was assessed
using the Structured Clinical Interview for Diagnostic and
Statistical Manual of Mental Disorders IV edition—text
revision (DSM-IV-TR)—Patient Edition (SCID—P)* and
the presence or the absence of psychiatric disorders was
diagnosed according to the DSM-IV-TR. Depressive symp-
tom severity was evaluated using the 17-item Hamilton
Depression Rating Scale (HDRS).> Apathy was assessed
with categorical-diagnostic criteria for apathy described by
Starkstein! and adapted from Marin. Apathy symptom se-
verity was quantified using the Apathy Rating Scale (ARS)®
continuous score, consisting of 14 questions dealing with
spontaneity, initiation, emotionally active level, and inter-
ests and hobbies. Every item has a score ranging from 0 to 3,
with higher scores indicating greater degrees of apathy.

A retrospective neuropsychiatric evaluation, compris-
ing the above-mentioned neuropsychiatric battery but fo-
cused on the period 4 weeks before stroke onset, was also
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Apathy Following Stroke

FIGURE 1. Upper panel: Representative axial slices of patient’s magnetic resonance imaging T1-weighted scan. Lesion is outlined in red.
Approximate Z coordinates are in Tailarach space. Lower panel: A 3D render of a standard brain showing the 2 subcortical structures
affected by the lesion. In green and yellow, the lesioned and spared portions of the putamen, respectively. In red and blue, the lesioned
and spared portions of the caudate nucleus, respectively. L indicates left; R, right.

administered to the patient and significant relatives to as-
sess the presence or the absence of prior psychopathology.

Neuropsychological assessment consisted of the Mini-
Mental State Examination for global cognitive functioning.
Specific cognitive domains were assessed using the Mental
Deterioration Battery,” a standardized and validated neu-
ropsychological battery that includes cognitive tests pertaining
to the elaboration of verbal (verbal memory, semantic and
phonological verbal fluency, and sentence construction) and
visuospatial (drawing copying with or without landmarks,
progressive matrices, and visual memory) material. Executive
functions were assessed by the Wisconsin Card Sorting Test,
frontal abilities of attentional shifting, and control by the
Stroop test, whereas visuospatial neglect was assessed using
the line cancellation, letter cancellation, and line bisection tests.

The patient also underwent computed tomography and
magnetic resonance (MR) angiographies with the aim of
assessing the presence of brain lesions or vascular malfor-
mations. Two weeks after discharge, a high-resolution 3T
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MR scan was performed to obtain a fine lesion definition
and mapping. The 3T MR scan protocol included standard
clinical sequences (FLAIR, DP-T2-weighted) and a high-
resolution whole-brain T1-weighted image obtained in the
sagittal plane using a Modified Driven Equilibrium Fourier
Transform (MDEFT) sequence (TE/TR: 2.4/7.92ms; flip
angle: 15; voxel size: 1x 1x 1 mm?). The digital MDEFT
image was first reoriented following the AC-PC line. Then,
the lesion was manually drawn slice by slice (also consid-
ering information deriving from the standard clinical se-
quences) using the software MRIcron (freely available at
http://www.cabiatl.com/mricro/mricron/index.html).

The study was approved by the Santa Lucia Founda-
tion Ethical Committee and the patient signed an informed
consent form before enrollment. All the procedures fol-
lowed were in accordance with the ethical standards of the
responsible committee on human experimentation (institu-
tional and national) and with the Helsinki Declaration of
1975, as revised in 2000.
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RESULTS

A retrospective neuropsychiatric evaluation showed no
history of apathy (ARS score = 1) or depression (HDRS =
2), nor did the patient suffer from a major psychiatric dis-
order before the stroke onset. Conversely, after the stroke,
the patient expressed severe apathy (ARS score = 28) with-
out depression (HDRS = 4) or identified psychiatric dis-
order. Maximum scores were obtained for the following
questions on the ARS: “do you have motivation?” relating to
motivational apathy, “do you put much effort into things”
regarding motor apathy, “are you interested in learning new
things?” and “does anything interest you?” pertaining to the
dimension of cognitive apathy, and “are you indifferent to
things?” about affective apathy, indicating that all domains
of apathy (ie, motor, cognitive, and affective apathy) were
affected and that a severe apathy disorder was present.

Both neuropsychological and neurological testing was
normal.

The computed tomographic scan of the brain showed
a small vascular lesion with hemoglobin degradation pro-
ducts located at the head of the right caudate nucleus. MRI
angiography found no evidence of vascular malformation.
Figure 1 shows 3T MRI cerebral scan lesion reconstruction
with the fine lesion mapping. The lesion was mainly located
in the right dorsal striatum. Specifically, it involved the
head of the caudate nucleus, the anterior part of the pu-
tamen, and the genu and the anterior limb of the internal
capsule.

DISCUSSION

Here, we described a patient with severe symptoms of
pure apathy after hemorrhagic lesion of the right striatum,
involving the head of the caudate nucleus, the anterior part
of the putamen, and the genu and the anterior limb of the
internal capsule. Interestingly, the apathy was not asso-
ciated with either depression or executive function impair-
ment. Neurological examination was also normal.

It is still debated whether apathy and depression after
stroke are 2 independent disorders or 2 symptoms of the
same disorder. Although some authors describe apathy as a
symptom of poststroke depression, some others find that
the pathology of the 2 phenomena differs.® Indeed, post-
stroke depression seems to be associated with left anterior
brain lesions,® whereas apathy is typically related to dam-
age of fronto-subcortical circuits. In particular, apathetic
symptoms have been found after right basal ganglia injury
or the disruption of the connection between the basal
ganglia and the prefrontal cortex (PFC). Basal ganglia play
an important role in the affective-cognitive processing.
Specifically, the caudate nucleus controls approach-at-
tachment behavior and affect, which are the emotional and
cognitive dimensions of apathy, whereas the putamen
modulates initiative, which when affected, is the motor di-
mension of apathy.® Conceptually, focal disruption within
subcortical systems involved in affective-cognitive process-
ing, especially in the caudate nucleus, may result in reduced
activation of the PFC, which is implicated in the control
of motivation, spontaneous thought, and initiative, thus
leading to apathy. This case report is important in that it
identifies the specific consequences of fronto-striatal circuit
injury at the level of the dorsal striatum. Indeed, our patient
showed the presence of pure apathy of severe degree with
no comorbid mood or cognitive or neurological manifes-
tations after the hemorrhagic lesion of the right striatum,
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highlighting the key role of this subcortical area in the
mechanism of apathy.

Interestingly, despite the patient showed impairment
of all the dimensions (motivational, cognitive, affective, and
motor) of apathy, no cognitive impairment or executive
dysfunction was present at the neuropsychological evalua-
tion. Many studies, focused on executive control, highlight
the importance of the connections between the basal
ganglia and the PFC. Further, executive dysfunctions are
common in patients with frontal lobe lesions or basal
ganglia disorders. In addition, it has been demonstrated
that extrastriatal regions (ie, insular cortices) are involved
in executive dysfunction.!” Thus, in our patient, the exec-
utive dysfunction was not present because there was a se-
lective damage of the right striatum, without involvement
of other brain structures such as insular cortices and cor-
tico-basal ganglia-thalamo-cortical circuitry. Right later-
ality may be another reason why our patient was affected
by pure apathy without cognitive impairment or depressive
symptoms. In fact, there is evidence that bilateral lesions of
insular cortices!® or lesions of the left caudate nucleus!!
may lead to attentional impairment, frontal-executive dys-
function, and memory deficits. It has been also described
that left frontal or basal ganglia damage may cause post-
stroke depression.’

In conclusion, this case report highlights the key role
of specific areas of right dorsal striatum, such as the head of
the caudate nucleus, the anterior part of putamen, and the
genu and the anterior limb of internal capsule, in the clin-
ical manifestation of pure apathy without accompanying
major psychiatric disorders or executive dysfunction.
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