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Ursula Morgan-Kane, Bruce L. Miller, and Katherine P. Rankin
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Patients presenting with left-sided FTLD syndromes sometimes develop a new preoccupation with art, greater
attention to visual stimuli, and increased visual creativity. We describe the case of a 53-year-old, right-handed
man with a history of bipolar disorder who presented with language and behavior impairments characteristic of
FTLD, then developed motor symptoms consistent with a second diagnosis of amyotrophic lateral sclerosis.
Though the patient had never created visual art before, he developed a compulsion for painting beginning at the
earliest stages of his disease, and continued producing art daily until he could no longer lift a paintbrush because
of his motor deficits.  Upon autopsy, he was found to have ubiquitin and TDP43-positive inclusions with MND
pathology.  This case study details the patient's longitudinal neuropsychological, emotional, behavioral, and
motor symptoms, along with structural imaging, neurologic, and neuropathologic findings.  Multiple examples of
the patient's art are depicted throughout all stages of his illness, and the possible cognitive, behavioral, and neuro-
logic correlates of his new-onset visual artistry are discussed.
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INTRODUCTION

Frontotemporal lobar degeneration is a progressive
neurodegenerative disorder disproportionately affect-
ing the frontal and anterior temporal lobes (Neary
et al., 1998). Some clinical subtypes of FTLD help
illuminate the nature of artistic creativity. Previous
case studies of patients with left-sided FTLD syn-
dromes, whether temporally predominant (semantic
dementia) or frontally predominant (progressive non-
fluent aphasia) reveal that a new preoccupation with
art, greater attention to visual stimuli, and increased
visual creativity sometimes occur during the early
stages of these kinds of dementia. In contrast, Alzhe-
imer’s disease (AD), which typically first affects the
posterior parietal and medial temporal areas, is

associated with decreased visuo-constructive ability
(Miller & Hou, 2004; Miller et al., 1998). Creativity in
FTLD has been observed in visual art, as well as
music, mechanics, and mathematics, but not in
writing or poetry (Mendez, 2004; Miller, Boone,
Cummerings, Read, & Mishkin, 2000).

A number of descriptions of artistically creative
FTLD patients exist in the literature. In one series
of case studies, left-temporal variant FTLD
patients, who are known for their severe semantic
loss, exhibited a newfound interest in art and pre-
ferred making representational drawings of land-
scapes, animals, and people. Abstract or symbolic
art was notably absent (Miller et al., 1998, 2000).
In a second study, a 57-year-old right-handed
female artist’s left-sided frontal and temporal
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atrophy correlated with her deteriorating language
and social skills but increased creativity in her art-
making. Unlike the prior case series, her painting
evolved from more traditional landscapes and
representational art to freer, more expressive, and
abstract forms with the progression of her demen-
tia (Mell, Howard, & Miller, 2003). In a third
study, a 56-year-old right-handed businessman
with no previous interest in art began painting for
the first time with the onset of FTLD. He displayed
heightened visual awareness to his environment,
especially light and sound, even as his language and
behavior deteriorated (Miller, Ponton, Benson,
Cummings, & Mena, 1996).

While FTLD presents with a variety of clinical
syndromes depending on the brain regions affected,
these clinical syndromes cannot yet be used to
definitively predict the underlying neuropathologi-
cal subtype. The above reports of increased
creativity in FTLD describe patients whose patho-
logical subtype was either unknown or was
consistent with one of the pure FTLD pathology
types, i.e., either tau-positive or tau-negative ubiq-
uitin and TDP43-positive inclusions with no motor
neuron disease (MND) pathology. To our know-
ledge, no reports of increased creativity in patients
with the FTLD-MND pathological subtype (ubiq-
uitin and TDP43-positive inclusions with MND
pathology) have yet been published. Clinically,
patients with MND can gradually lose limb, bul-
bar, and respiratory muscle function as a result of
gradual degeneration of both upper and lower
motor neurons, and up to 50% of these patients
manifest some degree of cognitive impairment
(Abrahams et al., 2005; Strong, Lomen-Hoerth,
Caselli, Bigio, & Yang, 2003). Patients found to
have mixed FTLD-MND pathology can present
with clinical features anywhere on the spectrum
between typical FTLD (behavior-predominant
with few if any motor symptoms) and typical amyo-
trophic lateral sclerosis (ALS) (motor predominant
with few behavior and cognitive changes).

Here we describe the case of a 53-year-old right-
handed man, VW, who first presented with the
language and behavior impairments characteristic of
FTLD, then developed upper and lower motor neu-
ron deficits consistent with a second diagnosis of
amyotrophic lateral sclerosis. At autopsy, the patient
was confirmed to have combined FTLD-MND
neuropathology. This case study provides a detailed
description of VW’s cognitive, emotional, behavio-
ral, and motor symptoms, which initially enabled
but eventually limited his productivity as a visual

artist. From another perspective, the evolution of the
quality of VW’s artwork provides another means of
understanding his neurodegenerative decline.

CASE HISTORY

Prior to 2002

Clinical history

VW was a well-educated man whose lifetime
work demonstrated a strong commitment to civil
rights. After earning his bachelors degree, he dedi-
cated himself to organizing workers’ unions,
including those among school district bus and taxi
cab drivers. VW eventually attended law school,
and then started a private practice involving immi-
gration, personal injury, bankruptcy, divorce, and
employment rights.

During his twenties, VW was diagnosed with bipo-
lar disorder, type 1, and was hospitalized three times
for episodes of mania and bizarre behavior, after
which he had no more frank relapses. VW had a his-
tory of romantic relationships with drug-addicted
women who ‘used him for housing’. While on vaca-
tion in Asia in 1999, at the age of 50, the patient mar-
ried a woman that he had known for less than 1
month. The relationship later ended in divorce. VW
had a strong family history of mental illness, includ-
ing 23 maternal relatives with bipolar disease. He
also had one grandmother who suffered from an
unspecified dementia beginning at the age of 73.

In May 2001, at the age of 52, VW suddenly quit
his job as a lawyer in southern California and moved
to San Francisco. He provided only a vague ration-
ale for his sudden decision to quit his job and change
residence. His mother was surprised when she saw
that her son ‘looked like a homeless person’ upon
arrival in San Francisco, and was simply ‘not the
same person he used to be’. After the move, he was
unable to obtain employment, but demonstrated a
complete lack of insight into the reasons why, con-
cluding that there is ‘something bizarre about the
city of San Francisco’. After 6 months, still without
work and unable to support himself, he left the city
to live with his mother in November 2001.

At this time, VW’s behavioral symptoms became
evident to his family. They saw that he had begun to
exhibit odd, antisocial, and compulsive behaviors.
For example, he needed to drink 10 glasses of water
a day in 50-minute increments. Lunch and dinner
were eaten at exactly 12 noon and 6 pm. He started
collecting coins in a compulsive manner, turning
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over stones to look for pennies, gathering tips from
the tip jar at a local restaurant and rifling through
others’ purses. No longer wanting to change clothes,
bathe, or wear deodorant, his appearance grew
increasingly disheveled. His choice of loud shirts
and sandals made him look ‘just a little off’. His
mother noticed lapses in his memory, including
missed appointments, repetitive questioning, and
difficulty remembering remote autobiographical
events. Word output diminished and speech became
less prosodic. He demonstrated trouble with com-
prehension and word-finding. While still able to
complete most of his activities of daily living, he
became unable to perform complex tasks such as
writing checks, paying bills, or balancing a check-
book. His visuospatial function, as demonstrated by
driving and parking ability, was well-preserved.

Visual artistry

Paradoxically, while his language and behavior
were deteriorating, VW immersed himself in paint-
ing. Never previously interested in art, he became
preoccupied with sculpting and painting in 2000–
2001. While the expressions on the faces made earl-
ier during the course of his illness are bizarre, they
exhibit expressive detail. Figure 1 is an early por-
trait of his cousin (2001), richly drawn to depict the
subject in an impossibly twisted position, dressed
in wild clothing, and making odd exclamations.
Figure 2 features a box of drawers on which VW
painted his family portrait. As reported by his
mother, there is enough personal detail that each
individual portrait bears a striking resemblance to
a family member.

VW brought in a series of colorful paintings to
his first visit with a therapist in January 2002 (see
Figures 3 and 4). Like his other earlier works, they
unmistakably reference the outside world. While
the space is relatively flat (no sense of perspective or
foreshortening, with equal visual weight assigned to
foreground and background), the setting is fairly
naturalistic. The people stand, sit, and lie on the
green grass; flowers bloom, birds fly, and sky hangs
above. These paintings represent a familiar scene of
people enjoying themselves at the park on a sunny
day. They are engaged in recognizable relationships –
pairings of heterosexual couples, oftentimes in
sexually suggestive situations. The three people in
the painting shown in Figure 3 appear to be a tradi-
tional family unit. However, even when the figures
are engaged in sex or dance, as in Figure 4, they
seemed oddly disconnected.

Compared to his later work, these earlier paint-
ings also manifest a wider variety of mark-making
and color. The color palette in VW’s early work uses
color from across the entire spectrum. His color
choices, while generic, certainly reflect the natural
world: the grass and foliage are green, skin tones are
light pink or brown, and hair is blond or dark
brown. The clothing on his characters is fairly con-
servative and stereotyped: all of the women wear
skirts or dresses while all of the men wear shirts and
pants. On closer inspection, however, VW’s charac-
ters wear odd expressions on their faces: some show
teeth and appear happy, others appear shocked.
Besides the fact that VW became newly preoccupied
with art, perhaps these characters’ bizarre expres-
sions provided an early visual clue to his dementia.

Figure 1. One of the earliest paintings completed by VW (2001)
is a portrait of his cousin (his name was redacted from the pic-
ture for purposes confidentiality). He is portrayed as a wildly
costumed ‘Goofy Man’ twisted into an impossible pose. His
dialogue balloons say ‘I can’t hear you’, and ‘Bloop, bloop’.
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2002

General and neurologic exam

VW first visited the UCSF Memory and Aging
Center in May of 2002 at the age of 53. His hair was
pulled back into a ponytail and he wore a loud
Hawaiian shirt. During the interview, he drank a
measured amount of water from a bottle every 15
minutes. Although cooperative, he demonstrated a
flat affect interrupted by an occasional smile. He
spoke slowly, demonstrating a paucity of spontane-
ous speech, and responded to questions only after a
significant pause. His speech was characterized by a
mild stutter and was low in tone and volume. He
showed fair comprehension, good repetition, but
poor naming of common objects. Motor exam was
remarkable for slightly decreased strength (5-/5) in
his deltoids and biceps bilaterally, mild atrophy in
his arms, and marked fasciculations over the ster-
nocleidomastoid muscle. Reflexes revealed an
equivocal Babinski’s sign in the left foot. Otherwise,
the cranial nerve exam, sensory exam, and gait were
grossly normal. Beginning at this time and over the
course of his illness, he was prescribed Zoloft and
Zyprexa, and participated in occupational therapy.

A diagnosis of FTLD was made at this time,
although VW also had semantic deficits consistent
with semantic dementia. Given the fasciculations
and weakness noted on initial neurological exam,
he was referred to UCSF’s ALS center in July
2002. Electromyelogram demonstrated acute and
chronic denervation and reinnervation changes in
his right arm and chronic partial denervation and
reinnervation in the left triceps muscle, consistent
with a diagnosis of ALS.

Neuropsychological exam

VW underwent detailed neuropsychological
assessment in August of 2002 (see Table 1). At
this initial testing, he already showed severe
impairment in most aspects of his language

Figure 2. A box of drawers that VW painted as a family por-
trait early in his disease. According to family members, the por-
traits bear a striking resemblance to each family member. VW
himself is painted on the left side of the box, his mother and
father on the top side, his niece and nephew on the top row, and
his siblings and their spouses on the bottom two rows.

Figure 3 & Figure 4. These pictures were produced at a time
when clear behavioral and neurological changes were occurring
in early 2002. They reveal a bright, varied color palette, a vari-
ety of brushstrokes, and relatively complex compositions. While
the representation of space is relatively flat, VW has staged his
characters in a naturalistic environment. However, the figures
in many of VW’s drawings often display odd expressions on
their faces, many with teeth showing. His characters often
appear disinhibited (e.g., sexually provocative).
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TABLE 1 
VW demographic, functional, and neuropsychological data compared to normative data

August 2002 July 2003

TEST (max possible score): Score (%ile) Rating Score (%ile) Rating

MMSE (30) 28 (30.8) Average 14 (<0.10) Impaired
Geriatric Depression Scale 11 WNL N/A –
Clinical Dementia Rating

Total Score (3.0) 1.0 Mild Dementia 2.0 Moderate Dementia
Total of Box Scores (18) 4.5 – 9.0 –

Functional Activities Questionnaire (30) 11 26
Neuropsychiatric Inventory Total (144) 26 – 40 –
LANGUAGE:
Boston Naming Test (60) 40 (<0.1) Impaired 28 (<0.1) Impaired
D-KEFS FAS (SS) 4 (2.3) Impaired 1 (0.1) Impaired
Animal Naming (# words/min) 6 (0.3) Impaired 5 (<0.1) Impaired
Hodges 64 Item Naming 49 39
Pyramids and Palm Trees: Words (52) 40 (<0.1) Impaired N/A –
Pyramids and Palm Trees: Pictures (52) 30 (<0.1)) Impaired N/A –
CYCLE (55) 43 (<0.1) Impaired N/A –
WAIS-III Information (SS) 3 (0.9) Impaired 1 (0.1) Impaired
VISUOSPATIAL FUNCTIONS:
WAIS-III Block Design (SS) 12 (74.2) Average 10 (50.0) Average
WAIS-III Picture Arrangement (SS) 10 (50.0) Average 1 (0.1) Impaired
Modified Rey-O Copy (17)* 17 (80.2) High Average 17 (80.2) High Average
VOSP: Number Location (10) 7 (1.4) Impaired 0 (0.1) Impaired
Florida Affect Battery

Face Discrimination (20) 20 (74.2) Average N/A –
Affect Discrimination (20) 14 (2.6) Impaired N/A –

Name Affect (20) 17 (36.3) Average N/A –
Select Affect (20) 13 (<0.1) Impaired N/A –

Match Affect (20) 14 (1.6) Impaired N/A –

VISUAL MEMORY:
WMS-III Visual Reproductions

Immediate Delay I (SS) 6 (8.8) Borderline 1 (0.1) Impaired
Long Delay II (SS) 7 (15.9) Low Average 3 (0.9) Impaired

WMS-III Face Recognition
Immediate Delay I (SS) 7 (15.9) Low Average N/A –

Long Delay II (SS) 8 (25.8) Average N/A –
Modified Rey-O Delay (17)* 12 (30.8) Average 0 (<0.1) Impaired
VERBAL MEMORY:
California Verbal Learning Test-MS:
4-Trial Total Correct (36) 16 (0.8) Impaired 10 (<0.1) Impaired
30” Free Recall (9) 4 (2.3) Impaired 0 (0.1) Impaired
10’ Free Recall (9) 3 (15.9) Low Average 0 (2.3) Impaired
10’ Recognition (9) 6 (0.6) Impaired N/A
WORKING MEMORY:
WAIS-III Digit Span (SS) 7 (15.9) Low Average 7 (15.9) Low Average
WAIS-III Spatial Span (SS) 8 (25.8) Average 3 (0.9) Impaired
EXECUTIVE FUNCTIONS:
WAIS-III Similarities 1 (0.1) Impaired 1 (0.1) Impaired
WAIS-III Matrix Reasoning 6 (8.8) Borderline 6 (8.8) Borderline
Wisconsin Card Sorting Test (64 cards)

# categories (6) 0 Impaired N/A –
# perseverative errors 46 Impaired N/A –

# conceptual level responses 3 Impaired N/A –
D-KEFS Design Fluency (SS)

Filled Dots 8 (25.8) Average 3 (0.9) Impaired
Empty Dots Only 7 (15.9) Low Average 3 (0.9) Impaired

Set-Shifting 8 (25.8) Average 6 (8.8) Borderline

(Continued)
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functioning, including significant semantic loss,
impaired syntax comprehension, and impaired
phonemic and category fluency in response to
both phonemic and category cues. In contrast,
his visuospatial functioning was consistently in
the average to high average range. This dissocia-
tion was reflected in his performance on memory
testing. He performed within normal limits on
tests of spatial memory, but was severely
impaired on verbal memory tests, ostensibly
because he was unable to comprehend many of
the words used as test stimuli, thus could not
learn or recall them. His executive functioning
was variable, with intact working memory,
design fluency, and visuospatial logical reason-
ing, but impaired set-shifting, rapid oral reading
and response inhibition, cognitive flexibility and
concept formation, and abstract reasoning.
Throughout his illness, he consistently denied
any decline in cognitive function, suggesting a
general lack of insight.

Emotional exam

VW also underwent comprehensive testing of his
emotional functioning in August 2002. During the
testing, his emotional reactivity, emotional under-
standing, and emotional memory were compared
to 10 age-matched control participants. VW and
the controls were given a wide range of emotion-
eliciting stimuli (e.g., viewing emotional film clips,
hearing a startling noise, engaging in an embar-
rassing singing task, reliving emotional memories,
and engaging in a conversation with his mother
regarding an emotionally evocative topic).
Participants’ emotional responses were measured

continuously via self-reports of emotional experi-
ence, coded facial displays of emotion, and mea-
sures of autonomic activation.1

Emotional reactivity. Overall, VW’s responses to
emotionally evocative stimuli were diminished in
comparison to controls. VW displayed little reac-
tion to a loud gunshot-like noise, as measured by
his self-reported experience, facial displays and
autonomic arousal. In fact, he reported feeling
‘neutral’ upon hearing a highly noxious (115 db)
noise. In contrast, the 10 controls reported feeling

TABLE 1 
(Continued )

August 2002 July 2003

TEST (max possible score): Score (%ile) Rating Score (%ile) Rating

D-KEFS Trailmaking (SS)
Numbers 3 (0.9) Impaired 1 (0.1) Impaired

Letters 3 (0.9) Impaired 1 (0.1) Impaired
Number-Letter Shifting 1 (0.1) Impaired 1 (0.1) Impaired

D-KEFS Color-Word Interference (SS)
Color Naming 1 (0.1) Impaired 1 (0.1) Impaired
Word Naming 1 (0.1) Impaired 1 (0.1) Impaired

Color-Word Interference 1 (0.1) Impaired N/A –

*Percentiles calculated using normal control data from 30 age-matched (M = 56.8, SD = 4.11) and education-matched (M = 17.4,
SD = 2.2) normal control subjects; otherwise, published norms were used. SS, scaled scores in which 10 = 50th %ile.

1Explanation of dependent measures and analyses: self-
reported experience was assessed with an inventory after emo-
tional stimuli was presented. Participants rated whether they
felt good, neutral or bad to each stimulus. Then they rated how
strongly they felt each of eight specific emotions: afraid, angry,
disgusted, embarrassed, happy, sad, sexually aroused, and
surprised on a 3-point scale (‘no,’ ‘a little,’ or ‘a lot’) to. For
example, for the emotion of happiness to a film clip, partici-
pants were asked ‘Did you feel happy while watching this film?’
Target facial expressions were coded based on a modified ver-
sion of Gross and Levenson’s (1993) Emotional Expressive
Behavior coding system. Coders determined whether or not
participants displayed specific emotional behaviors including:
happiness, sadness, smiling, surprise, anger, fear, amusement,
crying, contentment, and interest on a 0–3 scale. Autonomic
arousal was measured by assessing participants skin conduct-
ance levels (SCL) during a baseline period before each emo-
tional task, and during the tasks themselves. SCL responding
was determined by subtracting averaged baseline SCL from
averaged levels during the emotion eliciting tasks. Analyses
were conducted by comparing the mean of VW’s responses to
the 10 control participant’s means and standard deviations.
VW’s responses were considered to be significantly different
from controls when his responding differed from the control
mean by two standard deviations or more.
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‘bad’, ‘surprised’, and ‘afraid’ upon hearing the
noise. Controls were also observed with more sur-
prised facial expressions and greater increases in
skin conductance level (SCL), a physiological indi-
cator of sympathetic nervous system arousal. Fur-
thermore, selected film clips that elicited marked
feelings of fear, happiness, sadness, sexual arousal
and disgust in the controls barely provoked VW.
He reported feeling ‘good’ in response to the happy
film, and ‘bad’ in response to the sad film, but felt
no specific or nuanced emotion beyond these crude
positive and negative states to any of the films.
Furthermore, he showed no facial expressions
appropriate to the emotional content of the films
(e.g., smiles to the happy film, or frowning/tears to
the sad film), his SCL was flat and voice monoto-
nous when describing his feelings. In contrast, the
controls showed facial expressions that were
appropriate to the emotional content of the film
clips, and increased SCL.

VW also showed a marked deficit in self-con-
scious emotions. When watching a video-tape of
himself singing (a task that produced much self-
consciousness behavior in controls), VW did not
display any signs of self-consciousness (e.g.,
smiling, blushing, touching his face, and averting
his gaze). Rather, he focused on the technical
aspects of his voice quality. Finally, when engaging
in conversation with his mother about areas of
conflict in their relationship (see excerpt below
concerning his increasingly abusive treatment of
the family dog), he showed no facial expression of
emotion, his voice was monotonic, and his SCL
remained at baseline levels. In controls, this con-
flict conversation produced much more emotional
behavior and physiological response.

In the following excerpt, VW demonstrates his
lack of empathy and insight into the cruel behavior
he practiced toward his dog.

Mother: When Max barks, do you sometimes
squeeze him or put him between your legs and
squeeze him . . . sometimes he squeals because you
are hurting him. So I’m wondering, are you doing
that because you are angry at him or because you
are trying to get him to stop?

VW: I try to get him to stop barking.

Mother: Do you think there could be another way
to do that? Sometimes you just talk to him and he
stops. But you just keep doing that. This is some-
thing that you and I have had an issue with. Do
you think you could just talk to him and not
squeeze him so that he squeals?

VW: I don’t know what you are talking about.

Mother: Uh-huh. Do you know that you some-
times hurt him?

VW: I don’t believe that he hurts.

Emotional understanding. VW was able to iden-
tify some relatively simple emotional displays
correctly, but not others. When watching film clips
in which the main character experienced a particu-
lar emotion, he correctly identified fear, happiness,
and sadness, but could not identify sexual arousal
or disgust. In comparison, controls were able to
identify the character’s emotion in all of the clips.
Notably, he was able to recall the factual details of
all of the films, even when he when he was not able
to identify the emotion correctly. His deficits in
emotional understanding were even more dramati-
cally apparent in tasks in which he had to track
moment-to-moment changes in another person’s
emotions. This was apparent both when attempting
to track the emotional valence (positive, neutral or
negative) of a character in a film clip and of his
mother when watching a video of their earlier inter-
action. In these more dynamic tasks, compared to
controls, he tended to miss the minor fluctuations
in the other people’s emotions and to have a posit-
ive bias to his ratings, even when the other person
was clearly experiencing negative emotions.2

Emotional memory. VW appeared to retain some
semblance of an inner emotional life. When asked
to remember emotional events from his own life,
prior to the onset of his illness, he became more
impassioned. Specifically, when asked to recall a
sad memory, he recalled the time when his wife left
him, using appropriate gestures (i.e., a somber
voice, downcast eyes, sighs). When prompted to
recall an angry memory, he recalled an event that
occurred during his union organizing days, when
he smashed the mirrors of the car owned by an
antagonizing CEO. When describing this event, he
expressively widened his eyes, furrowed his brow,
and elevated his voice. Additionally, while talking
about these personal events his skin conductance
levels increased. Notably, while VW was more
emotionally aroused when recalling these

2A control manipulation ensured that VW possessed the
motor skills to use the rating dial in the tracking task. VW’s
motor responsivity for the tracking task was slightly slow, and
this was accounted for statistically in the analysis with lag-
correlations.
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autobiographic memories than at other times, his
responses were still more subdued and slower to
develop compared to control participants.

Visual artistry

By September 2002, VW was spending most of his
time making art. However, he had begun showing
signs of increased physical weakness. While
previously an avid athlete, running several miles a
week, performing pull-ups and pushups on a regular
basis, the duration of his workout routines became
shorter and lifting heavy objects more strenuous.
VW’s mother noticed that his hands trembled and he
had fasciculations throughout his body. The patient
himself complained about becoming fatigued more
easily. He also complained of weakness in his arms,
and eventually found it increasingly difficult to hold
a paintbrush in his right hand. Figure 5 is a painting
that he made in mid-2002 that shows some loss of
detail and broader brushstrokes, perhaps partly as a
result of his loss of fine motor skills.

2003

Neuropsychological and neurological exam

VW was seen again at the MAC clinic in July
2003, and neuropsychological testing and struc-
tural MRI were repeated. In June of this year, he
had been moved to a care facility. One year after
his initial cognitive testing, VW’s performance had

worsened in all cognitive domains, and he was
unable to perform many of the tests at all due to his
failure to comprehend test instructions. Notably,
however, he was still able to produce excellent copies
of visuospatial stimuli, had normal working memory
for verbal stimuli, and performed at the 50th percen-
tile on the Block Design test of three-dimensional
visuospatial logical reasoning (see Table 1).

VW’s second MRI showed clear progression of
cortical gray matter loss, particularly in the insular
and anterior temporal regions. The atrophy asym-
metrically involved the left hemisphere with the most
significant involvement seen in the left greater than
right amygdala and the left anterior temporal lobe.
Other regions of atrophy included the left middle and
inferior frontal gyri, left posterior thalamus, bilateral
superior temporal gyri and right temporal pole.
There was evidence of an old lacunar infarct in the
left lenticular nucleus, but no evidence of other struc-
tural abnormalities. A voxel-based morphometry
(VBM) analysis (Ashburner & Friston, 2000) was
performed on both VW’s structural MRI scans to
determine how his regional gray matter volumes
compared with a set of 15 age-matched controls (see
Figure 6).

Figure 5. In a picture painted in late 2002, the facial expressions
and body types are much more generic and simplified, and their
expressions more bizarre. The color palette is notably more sim-
plified, unrealistic, and garish, and the brushstrokes appear
somewhat less fine.

Figure 6. These voxel-based morphometry renderings of struc-
tural MRI scans performed in July, 2002 and July, 2003 demon-
strate the selective atrophy of the left-greater-than-right sided
temporal regions. Some involvement of the motor and premotor
cortex in the distribution of the left middle cerebral artery can
also be visualized, particularly regions responsible for R > L
upper extremities. The comparison of the 2002 and 2003 images
also demonstrates the rapid progression of atrophic changes,
particularly in the frontal lobes, left greater than right. Figure
threshold was set at p < .001.
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Visual artistry

As his illness progressed, VW’s artwork evolved
from more complex, colorful compositions to sim-
pler geometric designs. By 2003, VW preferred
painting on the surfaces of manufactured paper
maché and wooden sculptures, using the same
coarse linework of richly pigmented, high contrast
acrylic. As shown in Figures 7 and 8, there is little
composition. Besides the constructed animals and
shapes which were not made by subject, there are
no recognizable references to the outside world.
Instead, he compulsively painted dots, stripes, and
other designs. He made approximately 20 copies of
the same sculptures and objects at a time.

The confluence of VW’s artistic evolution and the
progression of his emotion deficits is perhaps best
illustrated by his changing representation of faces.
Figures 9 and 10 show sets of painted wooden fig-
ures that VW made in 2003. In contrast to the faces
he painted just 2 years earlier, these faces and forms

are generic, similar, and simplified, and bear little
likeness to any real person. The facial expressions
are somewhat disturbing, particularly due to their
wide-eyed appearance and the prominence of often
pointed teeth. Notably, even when he started turn-
ing his attention to more geometric, simpler designs,
he maintained the use of bizarre facial expressions.

Figure 7 & Figure 8. These geometrically painted objects repres-
ent VW’s typical art in the middle and later periods of his illness
(2003–2004). VW compulsively painted these kinds of objects.

Figure 9 & Figure 10. These represent stock figures emblematic
of his later period (2003) that, in contrast to his earlier work in
Figures 1–2, bear no recognizable resemblance to a real person.
His depiction of faces has become increasingly bizarre and
unrealistic.
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VW’s methods of working changed as his motor
neuron disease progressed. In his later pictures, it is
difficult to separate the influence of his FTLD
from that of his ALS. It is reasonable to assume
that his increasing weakness caused at least some
part of his simplification. By the end of 2003, he had
modified his painting technique by holding his brush
at waist level while standing to paint over a table. His
later, shakier line paintings reveal his unsteadiness of
hand. Figure 11 shows two similar figures he made in
2003 and later in early 2004, and the increasing
coarseness of his brushstrokes is evident.

2004

Clinical exam

By the time of his last clinic visit in February of
2004, VW was passive and withdrawn. His speech
output had diminished to single word answers that
were oftentimes echolalic. His motor weakness had
progressed so that he was unable to comb his hair.
Despite this, he continued to make art, holding the
brush at waist level. His bulbar symptoms – including
dysarthria, gagging, coughing, and dysphagia –
continued to worsen. By his last visit, he had lost
10 pounds over 2 weeks from his inability to swal-
low. VW’s behavior had improved toward the end
of his illness – he was calmer, had stopped eloping
from his care facility, and was even reported to

have helped other residents, smiling and giving a
cookie on occasion. In April of 2004, at the age of
55, VW died at his residential care home.

Pathology

On autopsy, VW’s brain weighed only 810 g
with diffuse atrophy. Moderate neuronal loss and
gliosis was seen in the superficial layers of the cortex
and limbic structures. Immunohistochemical stains
were performed for tau, alpha-synuclein and ubiqui-
tin, along with a thioflavin stain. The predominant
pathology was the presence of numerous ubiquitin-
positive, tau- and alpha-synuclein-negative aggre-
gates in the dentate neurons of the hippocampus
(Figure 12). Scattered ubiquitin positive aggregates
were also seen in the limbic cortex and the neocor-
tex. No neuronal loss was seen in the hippocampus
or the midbrain. In the spinal cord, there was
severe depletion of motor neurons in the anterior
horns, more pronounced in the cervical sections. In
addition, grossly, two infarcts were seen, one in the
left temporal pole (2 cm) and the other in the left
orbital frontal cortex (1 cm). Histologically, the
frontal infarct showed a cavity with many macro-
phages and adjacent gliosis. The numerous ubiquitin-
positive, tau- and alpha-synuclein-negative lesions
in the hippocampus and elsewhere, along with the
loss of spinal motor neurons and the clinical fea-
tures, is diagnostic for FTLD-MND (frontotem-
poral lobar degeneration with motor neuron
disease).

DISCUSSION

In many respects, VW presented as a classic FTLD
patient with changes in personality and social con-
duct, with the added component of MND becom-
ing evident in progressive upper motor neuron
weakness. However, this case is novel because the
deterioration of his emotional and social function-
ing was illuminated not only though a compre-
hensive examination of his emotional reactivity,
emotional comprehension, and emotional mem-
ory, but also through the window of the artwork
he generated throughout the course of his illness.

Artistic creativity in FTLD

Similar to other FTLD patients who have demon-
strated new artistic creativity, VW’s visuospatial abil-
ity was remarkably preserved on neuropsychological

Figure 11. This figure represents two versions of one of the
stock objects painted repeatedly by VW over the course of his
last year of life. The deer on the right, painted in 2003, shows
finer detail and more precise brushstrokes than the deer on the
left, which he painted just before his death in early 2004. The
differences can most likely be attributed to his progressive
motor weakness and his difficulty holding and maneuvering a
brush.
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testing (Miller et al., 1996). VW showed no prior
interest in art but began painting people and ani-
mals in a representative fashion after the onset of
his disease. As his illness progressed, his artwork
became simpler and incorporated more geometric
designs. His repertoire of brushstrokes, color use,
and subject matter became more restricted, and
less original. Also, he became less likely to depict
people and objects in naturalistic settings, instead
removing background and context altogether in
favor of stylized, geometric designs.

Selective involvement of the temporal regions,
with relative sparing of the frontal regions, seems
to provide the anatomic rationale for this subset of
patients (Miller et al., 2000). The concept of para-
doxical functional facilitation, a term coined by
Kapur (1992), suggests that dysfunction in one
sphere may allow the development of ability in
another sphere because cognitive resources are
redirected (Mell et al., 2003; Mendez, 2004; Miller
et al., 1998). In cases like VW’s, the profound loss
of semantic knowledge that results from anterior
temporal lobe disease, when paired with preserved
visuoperceptual functioning, may create a circum-
stance in which patients have a heightened sensitiv-
ity to the superficial visual features of their
environment that is disconnected from the ‘con-
tent’ of those elements. In other words, left tempo-
ral patients become less aware of the semantic
connections surrounding the object they are
observing, e.g., ‘This is a reindeer, it is large and
brown, has fur, lives in cold climates with snow
and pine trees, etc.’, which may free them to decon-
textualize the object and focus on its superficial
aesthetic properties. This decontextualization
seems to progress in some FTLD artists to the
point where they project visually stimulating,
abstract features onto the art object that are in no
way semantically related to it, as is exemplified in
VW’s habit of painting wooden reindeer with

zigzagging geometric patterns in wild, unnatural
color combinations (see Figure 7).

One of the most interesting lines of development
in VW’s artwork was his progressively more
bizarre depiction of the facial features and social
interactions of humans and animals. VW’s marked
emotional flatness and inability to perceive others’
emotional states may provide at least a partial
explanation for these features of his art. He had
absent or very subdued responses to laboratory
stimuli such as film clips, startle stimuli, his mother
talking about difficult topics, and an embarrassing
situation (evidenced by his reports of feeling little
emotion, flat facial expression, no skin conduct-
ance response and monotone voice). Additionally
he had difficulty deciphering the emotions of oth-
ers, especially as the stimuli rapidly fluctuated and
became more subtle. Yet the autobiographic relived
emotion trials demonstrated that VW possessed
remnants of an inner emotional life. He seemed to
come alive when talking about past events that
were personally relevant to him (e.g., his wife leav-
ing him, his former legal work with unions). VW’s
emotional life appeared bound to his past memories
of emotional events and internally generated emo-
tions from personally relevant stimuli.

In a study of subjects with temporal variant
FTLD, Mendez (2004) found that patients with
right hemispheric involvement were more likely
than left sided patients or normal controls to call
computer-distorted faces ‘human’ (Mendez, Lim, &
Gerald, 2004). Thus, there is evidence that the
progressive changes in VW’s depictions of humans
were due in part to his right temporal lobe degener-
ation and associated emotional deficits. VW also
became much more limited in his ability to lift and
move his paintbrush due to his progressing ALS.
Did his faces become more generic because he
became less attuned to the nuances and meanings
of facial expression, or because he could no longer

Figure 12. The predominant pathology seen in the dentate neurons of the hippocampus were ubiquitin positive, tau and alpha-
synuclein negative. Together with the loss of spinal motor neurons (not pictured) and the patient’s clinical picture, a diagnosis of
FTLD-MND was confirmed.
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control the brush to produce these likenesses? Both
explanations are likely to have contributed to the
changing qualities of his art.

The compulsive behaviors commonly seen in
FTLD may also play an important role in artistic
production, causing patients to obsessively practice
and even hone their artistic techniques (Miller et al.,
2000). VW’s compulsive nature appears to have
contributed to his artistic process. Indeed, he mani-
fested compulsive behaviors in other realms, includ-
ing water intake, eating rituals, and coin collecting.
Especially in the later years, VW repeatedly painted
the same geometric designs on store-bought sculp-
tures and objects 20 to 30 times. Arguably, his
increasing compulsion, while causing him to be
more prolific, limited the creativity of his artwork.

Bipolar disorder and artistic productivity

Particularly with respect to his novel compulsion
to create art on a daily basis, there may have been
an interesting interaction between VW’s history of
bipolar illness and his dementia. VW had a signi-
ficant family history of mental illness, including 23
relatives on his maternal side with bipolar disease.
While he experienced several episodes of mania in
his twenties, it is uncertain whether instances of
poor judgment as early as 3 years prior to his diag-
nosis of FTLD (e.g., deciding to marry unknown
woman while on vacation in Asia), were lapses in
judgment due to his frontal lobe degeneration or
his bipolar disease. Indeed, it is well-established
that people with affective disorders tend to be
over-represented in the creative artist population,
especially those with bipolar disorder (Richards,
Kinney, Lunde, Benet, & Merzel, 1988). Bipolar
disorder may carry certain advantages for creativ-
ity, especially in those who have milder symptoms
(Andreasen & Glick, 1988). Although VW did not
seem to be exhibiting symptoms of bipolar disorder
(mania or depression) in the years of his progressive
dementia and artistic proliferation, his disorder may
have contributed to his artistic proliferation and
creativity. Indeed, there may be overlap in the brain
regions affected in FTLD and bipolar disorder,
including the orbitofrontal cortex and the frontal-
subcortical loops (Stoll, Renshaw, Yurgelun-Todd, &
Cohen, 2000). Bipolar patients may have diminished
frontal regulation of subcortical affective systems
involving the amygdala and striatum, which may
increase their affective instability as well as their com-
pulsiveness (Strakowski, Delbello, & Adler, 2005).

While it may be impossible to disentangle the effects
of the two conditions on VW’s art, his history of
bipolar disorder may have laid the neuroanatomic
foundation for the artistic creativity that later
appeared in the context of FTLD.

FTLD and ALS

VW’s case provides not only an informative win-
dow into artistry and the brain, but also the natural
history of FTLD and ALS. An association between
FTLD and MND has been well-established. While
some patients with ALS develop FTLD later in
their disease course, others begin with FTLD or
develop FTLD and MND together. In VW’s case,
his FTLD symptoms appear to have preceded the
onset of MND.

VW was found by VBM to have a relatively atro-
phied amygdala and temporal cortex (Figure 6).
However, there was also some atrophy seen in the
left-greater-than right sided premotor and motor
cortex. Such volumetric findings are consistent with
his clinical findings of upper extremity weakness,
right-greater-than left. VW’s findings are consistent
with Chang et al.’s (2005) VBM comparison of ALS
and ALS/FTLD patients to normal controls, which
showed that ALS patients demonstrate significant
atrophy in the motor and premotor cortices and
anterior portion of the superior frontal gyrus bilater-
ally. Moreover, VW’s brain pathology was classic for
the FTLD-MND subtype: moderate density of ubiq-
uitin-positive inclusions in the amygdala, hippocam-
pus, neocortical, and limbic structures; moderate
neuronal loss and gliosis of the superficial layers of
the cortex and limbic structures; depletion of motor
neurons throughout the spinal cord and primary
motor cortex (Jackson, Lennox, & Lowe, 1996;
Trojanowski & Dickson, 2001; Yoshida, 2004).

CONCLUSIONS

We used data from multiple sources of information,
including the patients’ medical record, MRI brain
imaging and volumetric analysis, neuropsychol-
ogy, functional evaluations, laboratory testing of
emotional functioning, neuropathology and the
patient’s artwork. Not only does this study contrib-
ute to the small but growing number of case studies
on FTLD patients who develop artistic function-
ing, but to our knowledge, is the first case study to
follow a patient with both FTLD and ALS. While
the complicated neuropsychiatric history of this
patient makes his examination more rich and
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interesting, it is also one of the limitations of this case
study. Separating the relative contributions of his
FTLD, ALS, and bipolar illness is a complex matter.

VW’s newfound interest in art, his evolving tech-
nique, choice of subject matter, and changing char-
acterization of faces likely reflect dementia-related
changes in cognition and emotional functioning.
We propose that future case studies examining the
artwork of patients with FTLD also gather
information about trajectory of change over time,
and that additional studies comparing the natural
history of groups of FTLD patients to those with
FTLD-MND would be a useful addition to the
current case study literature.
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