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ABSTRACT

Background and importance: It is proposed that the prefrontal cortex instigates the process 
of creativity. Convincing clinical examples of increased creativity with decreased frontal lobe 
functioning are provided by patients with fronto-temporal dementia. 

Clinical presentation: In this case report, a 74 year-old illiterate man with semantic dementia 
developed compulsion for painting and singing was described. His initial artwork was 
abstract and he produced slightly sexual but well-crafted paintings of cows. Treatment with 
quetiapine 25 mg and valproate 600mg per day, the patient gradually showed improvement 
in disinhibitions, distractibility and insomnia while the paintings style also changed, being 
more realistic but emotionally silent. Two single photon emission computer tomography 
(SPECT) studies were arranged before and after the antipsychotic medication. The major brain 
perfusion changes demonstrated with SPECT following treatment were in the mid-frontal and 
anterior temporal regions where previously decreased uptake had increased. 

Conclusion: The painting pattern in relation with SPECT findings suggested the modulation of 
the prefrontal and temporal-parietal network in the emergence of artistic behavior. Transient 
hypofrontality, especially in the medial frontal region, may participate in the production 
of novelty. Well-functioning of the frontal lobe is fundamental for producing paintings in 
accordance with internal representation of images.
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Introduction

Creativity exists in virtually all domains of 
life while art is a particularly good example 
of human creativity. Creativity refers to the 

ability to produce work that is both novel and 
original [1]. Previous works investigated the 
cognitive processes involved in creativity rather 
than solely the influence of personality traits or 
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Case Presentation

 � Clinical history

A 74 year-old right-handed gentleman who had 
no formal education had been referred to the 
memory clinic for insomnia, restlessness and 
behavioral changes that had evolved over the past 
six months. He described an interest in gardening 
and collecting pictures that began during his late 
fifties. Six months prior to evaluation he began to 
have frequent arguments with his wife. Grandiose 
delusions emerged and the patient believed that 
he was an emperor from heaven descending on 
the world to taste human suffering. He navigated 
well and rode motorcycles to the market for food 
and groceries. The family noticed a dramatic 
personality change.

Remarkably, his daughter noticed that he had 
gained new artistic abilities. He started composing 
songs with Taiwanese lyrics. The words in the 
songs obeyed linguistic rules requiring syllables 
at the end of each lines (Fei-kin, Bu-Chin; Ha-
gae, Bwan-gie) but the meanings were irrelevant 
(heavy, not clear; learn skills, thousands of ways). 
He stole his grandson’s color pen for drawing. 
He became visually compulsive and copied 
whatever Chinese character he saw. 

During the interview, he had pressured speech 
and jumped from topic to topic. He complained 
of difficulty with focusing upon his painting. 
He was easily distracted by the surrounding 
sounds and he frequently interrupted others’ 
conversations. 

Although he scored 26 in the mini-mental 
status examination [20], neuropsychological 
testing revealed low semantic verbal fluency 
(one animal in one minute). He repeated six 
digits forwards and two digits backward. Rey-
Osterrieth complex figure copy (Boone 2000) 
was 15 out of 17 (reference: 15.8 +/- 2.1). In 15 
items selected from Boston naming test [21], he 
scored 8 (reference range as 14.8 +/- 1.7). On 
the Cognition Assessment Screening Instrument 
[22], he scored 66.8 which was around 50 
percentile of the age and education. The maximal 
impairment was abstract thinking (5 out of 12), 
mental manipulation (4 out of 10) and verbal 
fluency scores (1 out of 10; Reference as ≧6). 
Neuropsychiatric Inventory [23] revealed sleep 
disturbance, emotional liability, agitation, eating 
behavior and disinhibition. Brain magnetic 
resonance imaging revealed atrophy in bilateral 
frontal and anterior temporal regions. SD [24] 
was diagnosed. 

social environments [2]. Patients with dementia 
with different artistic abilities have allowed for 
investigations into different functional anatomies 
necessary for artistic behavior [3,4]. Specific 
creativity in art is studied from established artists 
having brain lesions or in patients who show 
artistic talent after the brain damage (i.e. de novo 
case). 

Current explanation of creative achievement 
emphasizes the role of right hemisphere [5,6] but 
the production of art requires complex holistic 
combination of sensory, cognition and motor 
activities. For new ideas to originate, the entire 
temporal-parietal-occipital network of associative 
[7] and semantic knowledge needs to be in an 
intact state. It has been proposed that the left 
inferior parietal lobe is involved in categorical 
apprehension [8] and technical reasoning about 
the mechanical properties of tools and objects 
[9,10]. A link between hypofrontality and 
creative thought has been proposed [11-13]. The 
participations of prefrontal lobes are required to 
integrate information and to enable still higher 
cognitive activities such as abstract thinking, 
planning, theory of mind [14-16] and goal-
directed attention [17]. 

Literature from individuals with degenerative 
brain lesions has helped to map out the 
regions of artistic abilities and creativity, of 
which patients that exhibit artistic behavior 
following semantic dementia (SD) or fronto-
temporal lobar degeneration (FTLD) were 
reported [4,18]. SD is considered as one of 
the variant in primary progressive aphasia 
[19] while the core features include impaired 
confrontation naming and impaired single-
word comprehension. In contrast with other 
degenerative aphasia syndrome, SD patients 
had a spare of repetition, grammar and motor 
speech abilities.

We are going to present a non-artist patient who 
developed passion and compulsion for painting 
after the degenerative processes of SD. Changing 
of behavior and painting styles were observed by 
the clinician before and after using quetiapine 
and valproate acid. We arranged two brain 
single photon emission computer tomography 
(SPECT) studies to analyze the changes of 
intracerebral perfusion patterns before and after 
the treatment. From the SPECT results, we 
discussed the possible mechanisms linking the 
prefrontal and temporal-parietal networks to the 
changing styles of paintings. 



333

ResearchChanges in painting patterns in an illiterate individual with artistic behavior: Comparisons of brain network 
blood flow by SPECT studies

Quetiapine at 25 mg QHS and valproate 600mg 
per day were started for behavior and mood 
stabilization. After seven days the sleep pattern 
and behavior improved but not in semantic 
functioning. He still scored 8 in 15 items Boston 
naming test [21] with low verbal fluency (two 
animals in one minute).

He began to inquire regarding the well-being 
of his daughter and wife, talked less and paused 
for others to respond. Unfortunately, his singing 
ceased and he stated that it was embarrassing to 
sing in front of others. The new melodies that 
previously came to him disappeared. Yet, over two 
days, he completed more than 30 paintings. Two 
months following discharge, the patient stated that 
he felt compelled to paint and had completed more 
than 140 paintings. He collected stones of all kinds 
obsessively, was still distracted and had difficulty 
expressing himself spontaneously.

Study design

In order to demonstrate the cerebral blood 
flow changes in the conditions before and after 
treatment, we arranged 99mTc-Ethyl cysteinate 
dimer (Neurolite; Bristol-Myers-Squibb/
Dupont Pharmaceuticals Boston,MA) brain 
SPECT in two settings. 

Before the treatment, the only real objects 
that he painted were cows (Figure 1A) and 
he emphasized the sexual characteristics of 
the animals. His paintings at this period were 
abstract and used vivid colors (Figure 1B, C). In 
the abstract painting, there was use of symbolic 
label (Figure 1C left upper corner). The SPECT 
revealed hypoperfusion in anterior cingulate 
cortex (Figure 1D, arrow), bilateral medial 
frontal (Figure 1E) and anterior temporal 
regions (Figure 1F). 

After treatment, the style and types of pictures 
that the patient painted had changed. He now 
focused upon copying realistic pictures of 
furniture and animals (Figure 2A, B). He became 
less distracted by the environmental sounds and 
finishes one piece of work faster. He became less 
interested in using saturating colors. The colors 
were quieter now and not necessarily reflected 
the actual features of the object painted. He left 
the background blank on most of his paintings. 
The abstract component of his work was reduced 
to the production of a few strips of purple color 
(Figure 2C). Both the realistic and abstract 
works were less successful, lacking in complexity 
and composition. Based on the dramatic changes 

in the painting styles and behaviors, a follow-
up SPECT was arranged at day eight. The 
hypoperfusion where previously demonstrated 
disappeared, including the anterior cingulate 
cortex (Figure 2D) and bilateral frontal cortex 
(Figure 2E) while the hypoperfusion of bilateral 
anterior temporal and cerebellum regions signals 
remained constant (Figure 2F). In addition, the 
signals of the temporal-parietal junction also 
became increased compared with the first scan. 

Discussion

In this case report, we described the changing of 
painting pattern in a non-artistic patient with 
SD. Six months prior to assessment, he developed 
a new interest in song-writing and painting, 
both new activities. Following treatment, the 
song-writing activities ceased. Although he still 
produced the paintings, the new work was less 
abstract that lacked the visual complexity of his 
earlier works and he focused more on copying 
the realistic pictures. 

There are unique features associated with this 
patient. This patient combined both musical and 

Figure 1: Drawing of the patient prior to volproate and quitiapine treatment. 
Figure 1A represent the only realistic animal drawing with a photograph to refer. Most of the 
paintings were abstract and saturated in colors (B,C). Brain SPECT-ECD revealed hypoperfusion in 
bilateral anterior cingulate cortex (D, arrow), medial prefrontal (E) and anterior temporal lobes (F).
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After treatment, the patient was able to paint in 
a faster speed but the generation of melody and 
ideas of abstract paintings abolished remarkably 
with a regain of the follow-up signals in the 
medial-prefrontal regions and temporal-parietal 
region blood flows. It demonstrated that well-
functioning of the frontal systems in directing 
and sustaining attention is also critical in art 
processing in the execution perspective. 

 � Increase artistic behavior in dementia 
patients

Increased artistic behavior has been described in 
association with SD in western patients [28-30]. 
One explanation for the emergence of artistic 
behavior after brain degenerations is the loss of 
regular language communication capacities. In 
common with the Western SD patients, this 
individual demonstrated technical precision and 
vivid use of colors. As the patient was diagnosed 
with SD, his sparing of visuospatial skills was 
an important factor in facilitating his realism 
and precision in copying the cows. The relative 
sparing of posterior parietal cortex in the second 
SPECT scan is powerful visual demonstration.

 �  Role of Dopamine systems in artistic 
behavior

The dopaminergic system D2 receptor may play 
an important role in releasing artistic talent in 
healthy individuals [31]. A positive correlation 
between dopamine activities and creativity 
has been reported in bipolar disorder [32,33] 
or in patients with Parkinson’s disease treated 
with dopamine medicine [34]. In our patient, 
use of quetiapine exerts biochemical blockades 
of dopamine D2 receptor and diminished his 
idea of generating abstract scene painting that 
may associate the link of dopamine activities in 
artistic behavior. The mechanism of dopamine 
augmentation or the psychopathology may 
not be as simple as a loss of cortical inhibitory 
control or an imbalance of neurotransmitters 
because not all patients with bipolar disorders, 
parkinsonian patients or dementia develop 
artistic behavior. The life-long dormant artistic 
talent may explain why only a small fraction 
of dementia patients exhibit artistic behavior. 
Of specific note, the presentation of delusion 
of grandiosity was not typical for SD and this 
patient may have a paranoid personality trait and 
an existence of life-long dormant artistic talent.

 � Functional Network for Artistic 
Behavior in SD

Functional organization of medial frontal 

visual artistic interests. Also, the abstract nature 
of his earlier paintings has not been described 
with SD. His paintings contained symbols and 
his copying of words onto the painting has 
not been observed in the Western literature. 
Yet, for this patient the copying of words may 
not have had a linguistic component. Rather, 
this phenomenon probably reflected a visual 
compulsiveness because for an illiterate man 
(like our patient), each Chinese character may be 
viewed as separate picture. 

 � Possible Mechanisms by two SPECT 
blood flow patterns comparisons

Our SPECT scans offered interesting insights 
into the genesis and loss of visual or musical 
artistic abilities in our patient. At the time of 
his greatest visual creativity, signals in the 
medial-frontal cortex and anterior temporal 
regions were below normal. It had been 
proposed that a necessary prerequisite to a 
creative idea generation is a state of transient 
hypofrontality [25]. Disinhibition related to 
orbitofrontal dysfunction [26] and the visual 
compulsiveness appear to be critical for the 
release of a free and visually exciting product. 
It enables the suppression of the analytical 
capacities of the explicit system and eliminates 
acquired social and personal constraints [27]. 
Our SPECT result rehearsed this theory. 

Figure 2: Changes in drawing styles after the treatment. The patient was more visually 
attracted to the realistic items and the details of the animals were emphasized (A, B). The 
abstract painting was shown which less complicated and less colorful (C) was. SPECT-
ECD showed increase signals in the medial prefrontal and temporal-parietal lobes (D-F).
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regions included the anterior cingulate cortex 
(ACC) and medial orbitofrontal region 
(Brodmann areas 24, 25, 32, 9 and 10) [35]. 
The orbitofrontal cortex mediates information 
concerning the internal environment and the 
ACC facilitates the intentional selection of 
environmental stimuli based on their internal 
relevance [36,37], both are critical for novel ideas. 
Evidences have shown that interactions between 
the temporal lobes, frontal lobes, and limbic system 
had influenced on idea generation [38,39]. The 
medial orbitofrontal circuits [26] and ACC had 
strongest association with amygdala which was also 
related to affect processing. Diseases like SD with 
great atrophy in orbitofrontal, ACC and amygdala 
[40] may exert the influences on the compassion 
for abstract picture generations since these regions 
were specifically involved in idea generation.

Conclusions

To conclude, the generalization of the current 
report is not possible based on particular 
combinations of culture, illetrism, medication 
and pathology. Artistic behavior and changes 
in painting styles in dementia patients required 
functional wiring of the frontal and temporal-
parietal regions. The influence of prefrontal lobe 
in artistic behavior can be considered in two folds. 

The well-functioning of frontal lobe is required 
so that temporal-parietal related goals as well as 
the abstract thinking, planning, theory of mind 
and goal-directed attention can be integrated for 
execution. Transient hypoperfusion in this area 
may impede the productivity of artwork but may 
elaborate pieces that are more abstract.  
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