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Abstract We present a PD patient in whom dopamine

agonists awoke a hidden creativity that led to a gradual

increase in painting productivity evolving to a disruptive

impulsive behaviour that shared many features with pun-

ding. A dramatic change in painting style related to a more

emotional experience during the process of creation

developed after treatment onset. This case suggests that

changes in creativity in PD seem to be related to dopami-

nergic imbalance in the limbic system.
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Introduction

Facilitation of artistic skills, emergence of visual creativity,

and compulsive artistic productivity have been observed in

the setting of neurodegenerative diseases that cause pre-

dominant focal brain damage [1–5] In patients with

frontotemporal dementia (FTD) [2, 3], new or improved

creativity emerge in the context of degeneration of

language areas. In Alzheimer’s disease (AD) [4] and

corticobasal degeneration (CBD) [5], increasing abstrac-

tion with no deliberate stylistic effort has been associated

with global cognitive impairment and visuospatial deficits.

In Parkinson’s disease (PD), emergence of poetic talent [6]

and compulsive augmentation of artistic productivity [7, 8]

have been reported in association with dopaminergic drug-

induced hypomania [6], behavioural disinhibition and

obsessive–compulsive behaviour [7, 8].

We report the case of an amateur artist whose painting

style, talent, and drive changed notably in association with

dopaminergic treatment. This change was largely segre-

gated from other mood or behavioural changes. We argue

that this case illustrates two separate phenomena associated

with long-term dopaminergic replacement in PD: (1) clin-

ical events linked to plastic changes in fronto-limbic basal

ganglia circuits (FLBGC) may appear long before changes

in motor circuits and (2) stimulation with long-acting drugs

may constrain the already narrow range of adequate

dopaminergic stimulation necessary for the optimal func-

tion of the neural systems related to the pursuit of reward.

Case report

A 47-year-old amateur painter was diagnosed with PD after

presenting with progressive resting tremor, rigidity and

bradykinesia of the left arm. His interest in painting had

decreased 8 months prior to the diagnosis of PD. When the

patient was first examined in our unit, we observed left

predominant Parkinsonism (UPDRS-motor = 32 points,

Hoehn & Yahr stage II). Global cognitive function was

preserved (Mini-Mental State Examination score 30/30),

but he showed mild depression [Hamilton Depression

Rating Scale (HDRS) = 17] and mild apathy (Neuropsy-

chiatric Inventory, apathy subscale = 6), resulting in loss

of interest in most of his previous domestic and social

activities.
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We started treatment with levodopa up to 475 mg/day

that consistently improved motor symptoms. Even so, he

retired from his job and did not resume painting. After

2 years of follow-up, we added the dopamine agonist

cabergoline at up to 4 mg/day to improve motor function.

At the 4 month follow-up, depressive (HDRS = 10) and

motor symptoms had improved, but he was still apathetic

toward most of his previous everyday activities. Never-

theless, he had resumed painting and showed increasing

and selective interest in this activity. This was accompa-

nied by a remarkable change in style and attitude towards

his art. Before the onset of PD, it took him months to

complete a painting to his satisfaction and his work was

detailed and figurative. He was especially concerned with

achieving an accurate reflection of reality (Fig. 1a, b).

One month after beginning dopamine therapy, he began

to produce more than one painting per week. His style of

painting grew more and more impressionistic and he began

to emphasize colour and light rather than shape and detail

(Fig. 1c, d). He justified such changes as a need to express

refreshed inner emotions. At the 9 month follow-up, his

artistic renewal appeared to be consolidated, but no other

everyday activity aroused his interest. In the past, his

paintings had not been remarkable, but after this change he

began to exhibit his work and achieved a certain degree of

commercial success in the local art community. At 1 year

follow-up, he continued with his painting but remained

apathetic towards other activities. No mood or motor

fluctuations appeared and no further neuropsychological

impairment was observed. Other than disinterest in social

activities, there was no evidence of negative effects on

family functioning, and no manic or obsessive–compulsive

symptoms were reported.

Over the second year of follow-up, while on the same

medication, painting became his only interest. After

months of spending the whole day painting, he began to

continue into the night, interfering with sleep. His family

reported he became dysphoric and irritable if it was sug-

gested that he stop painting. Although he was conscious of

the increasingly disruptive nature of his painting activity on

family relationships, he regarded his art work as positive

for him as he was able to move more easily and he felt

emotionally relieved. No expansive mood, hypersexuality,

dopamine dysregulation syndrome, or other impulsive

behaviours were detected.

In view of the social disruption produced by changes in

painting behaviour, we decided to withdraw cabergoline

over a period of 6 weeks, which resulted in a notable

decrease in his artistic activity, and apathy and depressive

mood worsened. We then decided to increase the dose of

levodopa to 750 mg/day, but the patient did not resume

painting. At this point, we decided to reinitiate cabergoline

at 4 mg/day and the patient quickly showed a renewed

interest in painting. Although he did not develop other

symptoms suggestive of impulse control disorder he again

presented a pattern of rapid panting, spending the whole

day and frequently the whole night on this activity.

Cabergoline was tapered down to 2 mg/day and he stopped

painting at night. A further attempt to withdraw cabergo-

line and increase levodopa was rapidly followed by

Fig. 1 Change in painting style

observed after the onset of

dopaminergic treatment. The

paintings chosen highlight the

change from a realistic (a, b) to

a more impressionistic

representation of nature (c, d)
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cessation of painting and worsening of apathy. On chang-

ing cabergoline 2 mg/day to pramipexole 0.7 mg t.i.d.

(thrice daily), he again developed a disruptive pattern of

excessive painting activity. Finally, self-satisfactory day-

time production with withdrawal of night painting was

achieved while on pramipexole 0.35 mg t.i.d. and levodopa

250 mg t.i.d.

After 8 months of follow-up, he continued to exhibit and

sell his paintings, earning additional income for the family.

Discussion

We present a PD patient in whom dopaminergic manipu-

lation to compensate motor deficits caused marked swings

in his artistic drive between decreased interest and with-

drawal to excessive productivity with enhanced novelty

seeking. He moved from parsimonious and unremarkable

amateur paintings to a striking unrestrained style with

notable commercial success. Maintenance of usual stable

doses of dopamine agonists awoke a hidden creativity that

led to a gradual increase in painting productivity evolving

to a disruptive impulsive behaviour that shared many fea-

tures with previous definitions of punding in PD [9].

Notably, compulsive creativity in this patient was not

associated with levodopa but responded selectively to

manipulation of dopamine agonists. Furthermore, his

increased emotionalism while painting under dopamine

agonist therapy helped him to improve both the quality and

the quantity of his paintings, and to maintain this gain once

the ‘adequate’ dose was found. While changes in artistic

productivity and style have been related to cortical

degeneration in FTD, AD, and CBD, the present case

report suggests that changes in creativity and artistic output

in PD may be more related to dopaminergic imbalance in

the limbic system.

Impulse control disorders (ICDs) have been observed

previously in PD patients reported to have shown changes

in their creative expression [6–8]. In one report, a ‘strong

urgency’ and great interest in painting suggestive of the

development of punding was also described [8].

ICDs in PD have been related to a relative excess of

dopamine in the frontal-subcortical circuits connecting the

medial prefrontal cortex, the anterior cingulate cortex, the

limbic system and the ventral striatum (limbic loop) [10].

However, while the appearance of dyskinesia due to plastic

changes in the motor circuits has mainly been linked to

intermittent stimulation with short plasmatic half-life drugs

such as levodopa, and a whole body of knowledge has been

constructed with the concept of continuous dopaminergic

stimulation [11], we consider that this case clearly exem-

plifies how continuous dopaminergic stimulation provided

by dopamine agonists may result in a pathological usur-

pation of the neural mechanisms of creativity [12].

Plastic changes in the limbic loop associated with non-

physiologic dopaminergic stimulation may help to explain

the evolution in painting activities seen in this patient.

Over the course of the disease, and time-locked with the

onset of the dopaminergic therapy, motivation for painting

increased, and impulsive and disruptive behaviours sharing

many features of punding developed. Dopamine is the

neurotransmitter most strongly implicated in motivation

and reward, and it is specifically involved in reward

seeking [13]. Mesolimbic dopaminergic activity has been

associated with creative drive, novelty seeking and sensi-

tivity to new stimulus [14]. The dopamine agonists

specially act on dopamine D3 receptors, which are abun-

dant in mesolimbic pathways implicated in motivation,

emotion, and reward [15]. As could be seen in our patient,

dopamine agonist stimulation seemed to positively influ-

ence the quality and the quantity of artistic production.

However, the range for an optimal balance between

dopaminergic control of goal-directed and impulsive

behaviours appears to be narrow. The fact that the initial

hyperactive behaviour observed in our patient evolved to

an ICD, even though stable doses of dopaminergic drugs

were maintained, suggests that neurochemical changes

in the mesolimbic system enhance the modulating effect

that dopamine exerts on motivation and goal-directed

behaviour.

As changes in creativity also have been described after

deep brain stimulation, which is typically associated with

marked reductions in dopaminergic medication but pro-

vides a continuous electrical stimulation, we suggest that

the changes in creativity observed in PD patients after both

deep brain stimulation and dopaminergic agonists could be

explained by a tonic change in the activity of the limbic

basal ganglia network [16].

Another interesting aspect of this case is the change in

painting style. According to patient’s statement, this

change was related to a more emotional experience during

the process of creation. Although a change in style may

also be a natural phenomenon in an artist’s life, the very

abrupt change in style shortly after the onset of dopami-

nergic therapy suggests this was unlikely. Dopamine has

been associated with the reward obtained from the appre-

ciation of beauty and increased sensitivity to sensory

stimulus [17]. In the present case, we consider that con-

tinuous dopaminergic stimulation represents the main

factor that influenced the patient to perceive more emo-

tional aspects of nature, such as light and colour, which

produced a change in painting style.
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