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colour use in paintings produced over 3
years post-stroke by a patient with spatial
neglect
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Gilles Rode ® ?¢[4, Eric Chabanat® "%, Marine Lunven ®3, Juliette Courtille ®*, Patrice Revol ® '?,
Karen T. Reilly®", Laure Pisella® '° & Yves Rossetti ® '2°

The most striking pathological manifestation of spatial cognition is visuospatial neglect in which
patients omit contralesional stimuli by failing to process important features on the left side of visual or
mental scenes. Despite decades of extensive neuropsychological exploration, this syndrome has still
not revealed all its mysteries. Here we present the case of a person with visuospatial neglect who
spontaneously produced 40 paintings in the 3 years following his stroke. By analysing the spatial
distribution of colour entropy in these paintings over the course of recovery we found that these
paintings contain perturbations that include changes in colour use. This approach, borrowed from
statistical physics and information theory, revealed left-right asymmetries in boundary line length of
monochromatic patches as well as in colour components. While the unpainted canvas surface
disappeared as soon as 26 weeks post-stroke, left-right colour patch asymmetries displayed a slower
recovery over one hundred weeks. Several hypotheses that can be tested in future research emerged
from this study, including the possibility that these phenomenological findings demonstrate several

distinct recovery mechanisms at work.

Visuospatial neglect is classically defined as a lateralised attentional bias
resulting in omissions in contralesional space, more common, severe and
persistent following right cortical hemisphere damage'. However, visuos-
patial neglect is a polymorphic syndrome that cannot be explained by the
sole attentional bias>’. Depending on the delay* and the diverse location of
the brain injury””, it can affect exploratory behaviour, action, perception
and representation of both external and bodily spaces.

One approach to understanding visuospatial neglect involves admin-
istering a wide range of neuropsychological tests under highly controlled
conditions, each of which efficiently sheds light on a specific aspect of
the syndrome. These assessments are often complemented by evaluations of
the patient’s difficulties in performing daily activities. In addition to these
quantitative approaches, the literature contains numerous compelling
examples of artistic productions'*"" which provide powerful visual insights

into the lived experience of visuospatial neglect. Their analysis, however, has
typically been limited to anecdotal case reports, but when examined through
the lens of narrative medicine, these artistic expressions offer a rich and
underexplored source of knowledge. Narrative medicine, a growing field,
enables patients and healthcare professionals to tell and listen to the com-
plex and unique stories of illness using a variety of mediums.

Paintings, in particular, serve as a valuable medium within narrative
medicine, where patients’ spontaneous pictorial expressions convey essen-
tial information about their unique experiences with illness and recovery.
Here, we exploit this rich source of information about intentional, percep-
tual and representational symptoms through quantitative analysis of a large
series of artworks painted by patient F.B. in the three years following his
right hemisphere stroke. Beyond established interacting factors involved in
visual scene exploration —goal-directed and stimulus-driven actions, local
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and global perception and representation of current frame selection —, each
of which are crucial for understanding visuospatial neglect'*"**, the paintings
offer access to another, unsuspected dimension of visuospatial neglect:
colour complexity asymmetry.

Qualitative description of the artwork

We had access to dated paintings when F.B. exposed his work in an art
gallery, well after they were completed. As a consequence, the natural or
pictorial models were not available for comparison, and the artist explained
that several paintings were produced without models. Nevertheless, the
stark contrast in the amount of information (the complexity) between the
left and right sides of the canvases, was striking from the observation of
the paintings, reflecting differences in motor engagement and the way these
areas are perceived and represented. The earliest paintings lacked paint on
the left side of the canvas (e.g., Figure 1, week 8): this deficient behaviour is a
typical feature of visuospatial neglect. Despite rapidly recovering the ability
to cover the whole canvas surface, disappearance of these omissions did not
mark the end of the recovery process, but rather the beginning of a long and
slow process of reappropriation of left space. Indeed, F.B. produced large
monochromatic dull areas on the left side of the canvas (e.g., Figure 1, week
32) and their colours and boundaries progressively increased in complexity
over time (e.g., Figure 1, week 85). To quantify this complexity, we used
entropy, a measure that captures both the amount of information in a signal
and the regularity of its organization. We developed a method that incor-
porates colour components —Hue, Value, and Saturation— and entropy
calculations, to assess left-right gradients of colorimetric information within
each artwork and track how this complexity evolved over time.

Methods

F.B.’s story

E.B., a 58-year-old right-handed, male architect with a history of arterial
hypertension was admitted to a neurological unit in August 2004 following
the sudden onset of left hemiplegia and left visuospatial neglect without left
homonymous hemianopia, consecutive to a deep, right hemispheric
hematoma. Axial MRI found a right subcortical lesion affecting the insula
and the putamen, and sparing the cortical attention® and colour processing
networks"” " (Fig. 2A, B, D). Diffusion Tensor Imaging (DTI) analysis of
white matter tract integrity found degradation in the inferior fronto-
occipital fasciculus and the short fronto-insular tracts (Fig. 2C). He was
transferred to our rehabilitation unit two months post-stroke, at which time
he had persistent left-sided motor and somatosensory deficits associated
with a sustained right-sided ocular and cephalic deviation and neu-
ropsychological testing revealed left visuospatial neglect (see Supplementary
Note 1). In addition to classical motor and cognitive rehabilitation, F.B.
participated in art therapy sessions. Despite having never painted before, he
enthusiastically took this up as a leisure activity. He spent several hours a day
painting and produced a large number of paintings until June 2007 (Sup-
plementary Fig. 1). Such intense, atypical engagement in a creative activity
has already been described in other patients with lesions including the
insula®*. Neuropsychological assessment in April 2007 found complete
regression of visuospatial neglect (Supplementary Note 1).

F.B.’s paintings

We decided to analyse paintings containing landscape scenes painted
between the 8th and 130th weeks following his stroke on canvases between
30 and 80 cm in width and 40 and 60 cm in height. Portraits and small
formats were excluded for the sake of homogeneity. In accordance with
national and institutional regulations ethical approval was not required for
this study. Nevertheless, F.B. gave written consent authorising the authors to
photograph, analyse and publish his paintings.

During the entire follow-up period, due to the patient’s persistent
hemiplegia, the painting easel and all the painting tools were positioned by
his carer, such that the midpoint of the canvas was always in the same
position relative to his wheel-chair. This allowed us to analyse the temporal
evolution of the spatial asymmetries.

Week 130

Fig. 1 | Six sample canvases painted by F.B. at weeks 8, 22, 32, 85, 114, and 130 post
stroke. All paintings can be found in Supplementary Fig. 1.

We hung each canvas on a wall and photographed it using the
same field of view and under natural light. Each photograph was
then displayed on a computer screen and divided into two equal
sides by a line passing through the middle. Three parameters were
measured for the left and right sides of each canvas, and analysed across

Communications Psychology | (2025)3:52


www.nature.com/commspsychol

https://doi.org/10.1038/s44271-025-00226-5

Article

Anterior color region

Central color region

Posterior color region

Fig. 2 | Lesion analysis of patient F.B. A Axial T1 and T2 MRI. B Reconstruction of
patient’s brain lesion. C Reconstruction of the right damaged inferior Fronto-
Occipital Fasciculus and the short Fronto-Insular Tracts. D Absence of overlap
between FB’s lesion and colour processing networks. The lesion (in red) and white
matter damage (defined by the probability of disconnection obtained by the

. Lesion of FB

Vo2

B vor
B v

Probability of tract disconnection

9 R

BCBtoolkit") did not involve the anterior, central or posterior colour processing
network™ (yellow dots represent 5 mm spheres centered on the activity peaks of each
region, here represented in the right hemisphere). The lesion also spared ventral
colour regions hV4 (blue), VO1 (pink) or VO2 (cyan)”.

time: 1) unpainted surface area, 2) colour complexity along the hor-
izontal axis, 3) monochromatic patch boundary length on each side of
the canvas.

Unpainted surface area

For each canvas the unpainted surfaces were coloured in black on trans-
parent paper (see Fig. 3, C1) then quantified using a Leica imaging system
and Quantimet 500 software7. This value was then expressed as a percentage
of the surface of area of the whole canvas.

Colour complexity

We studied the colour complexity of each painting using the HSV (Hue,
Saturation, Value) human colour space model (Fig. 3)**. Hue is expressed as
an angle between 0° (red) and 360° (purple), Saturation is expressed as a
number on a linear scale between 0 (pale) and 1 (vivid), and Value of
brightness is expressed as a number on a linear scale between 0 (black) and 1
(white). In statistical physics, entropy is a measure of the amount of disorder
in a system, i.e., the more complex a system the greater its entropy. Shannon
entropy comes from Information Theory and is related to the amount of
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Fig. 3 | Colour complexity of a painting made during week 12 using the HSV the spatial center separating the left and right halves of the canvas and the black
(Hue, Saturation, Value) human colour space model. A XY decomposition of arrows represent the complexity barycenter (asymmetry index a)). C Unpainted
image pixels along the HSV dimensions. B Distribution along the horizontal axis of  surfaces (C1) and boundary lines separating patches of homogeneous colour (C2).
H, S, V components of the colour blobs (H3, S3, V3) and of the colour complexity ~ See Supplementary Fig. 2 for the colour complexity of each of the 40 paintings.
(entropy) for each of the 100 columns (H4, S4, V4 where the vertical lines represent
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information contained in a message. In order to carry out this calculation
several steps were necessary. Using the definition of Shannon entropy”
(H=—->_Y p]log,p,) (1), painting complexity was computed separately
for the H, S and V components of the colour decomposition (Fig. 3 H4, $4,
V4). First, photographs of each canvas (in Portable Network Graphic (.png)
file format) were H,S,V decomposed and divided into N = 100 horizontal
columns of equal width (Fig. 3A HI, S1, V1). A slope detection algorithm
was then applied to the H, S, and V components separately to identify
relatively uniform colour blobs. In Fig. 3A (H1, S1, V1) each blob is
represented with a uniform colour component determined by the slope
detection algorithm. Figure 3A (H2, S2, V2) shows the same colour blobs in
a slightly different way: only the central point of each blob is represented
(using the same colour component found in that blob). This XY repre-
sentation makes it possible to visually observe the number of monochro-
matic blobs in each column and their HSV components (colour or greyscale
of data points). Figure 3B (H3, S3, V3) illustrates these data in yet another
way, showing the HSV distribution for each of the 100 columns along
the horizontal axis only. Finally, Shannon entropy was computed with the
probability p;, = % (2) where Ay, is blob height and y column height. Since
column height is always the same for a given painting, entropy values at
different points along the horizontal axis are comparable with each other.
Based on the spatial profiles of these colour components (Fig. 3B, H4, $4,
V4), an entropy asymmetry index (a on Fig. 3B) was computed for each
painting as the percentage of deviation from the spatial center of the canvas
to the complexity barycenter along the horizontal axis.

These index values were then fitted as a function of recovery time. The
best model required a plateau at the start of recovery (at value ag duration t,),
followed by an exponential decrease (time constant t) until the end of recovery.

or t<t
f 0

= age (T for t>t, )

The parameters to, ag and T were adjusted to reproduce the data as closely
as possible. The calculation of asymmetry does not formally allow for the
determination of its uncertainty. Moreover, since this quantity varies over
time, a simple estimation of the standard deviation cannot be performed. To
estimate a reliable value for the uncertainty in asymmetry, we used the
standard deviation of the values obtained from the plateau, ensuring the
consistency of the final fit. The procedure employed was as follows:

1. Calculate the standard deviation of the asymmetry values over the
first n paintings.

2. Perform the fit using the above model.

3. Compute the residuals from this fit and iterate over » until residuals
follow a standard normal distribution (mean value of 0 and standard
deviation of 1).

In this case, if x*/df (4) (goodness of fit x* divided by the number of
degrees of freedom) is close to 1, the fit between the data and the model is
perfectly consistent. The model is therefore valid, and the standard deviation
of its parameters (the values of ag, T and t,) is determined while accounting
for the variability in the initial data. The width of the resulting 95% con-
fidence intervals is thus not underestimated and accurately reflects the
statistical precision derived from the data. A positive value of a0 with a
confidence interval that does not include zero indicates significant deviation
of the complexity barycenter to the right side of the painting.

Patch boundary length

An art school teacher, naive to the purpose of the study, was asked to draw
lines along the boundaries separating patches of homogeneous colour with
an Indian ink pen on transparent paper. The total length of these boundary
lines was then measured for the right and left halves of each canvas using a
curvimeter. Linear regressions of the temporal evolution of boundary line
length were first performed separately for the left and right sides. The
relevant comparison concerns the expected difference between left and right
slopes of those temporal evolutions. This was interpreted based on the

significance of the regressions. A laterality index (LI) was then computed
using the formula: (LI = (I — I;) /(Ix + 1)), (5) wherel; and I represent
total line length for the left and right halves of the canvas. The evolution
in time of the LI was fitted using a simple exponential model
(LI(t) = uoe*l”(z)t/ T) (6) where a, represents the estimated LI at time 0 and
T the half-period of decrease (The laterality index decreases by half with
each half-period). A positive value of a0 (and 95% confidence interval not
including 0) indicates significantly longer total length of right-sided
boundaries i.e., more detailed pictorial composition on the right half, either
because patches have more complex shapes or because there are a greater
number of patches.

For tests that assume a normal distribution data distribution was
assumed to be normal but this was not formally tested.

Reporting summary
Further information on research design is available in the Nature Portfolio
Reporting Summary linked to this article.

Results

Disappearance of unpainted surface area

More than 40% of the canvas was unpainted in the first artwork, this per-
centage decreased drastically already at week 10 but increased again in the
following weeks. The temporal evolution of the percentage of unpainted
area of the whole canvas is depicted in Fig. 4A and shows complete dis-
appearance from the 26th week. This curve is superimposed on Fig. 4B, C as
a grey area to contrast this rapid disappearance of omissions compared to
the slow evolution of the other parameters.

Disappearance of colour asymmetry

Direct observation of the paintings suggests a qualitative and quantitative
asymmetry in colour choice. Qualitatively, the left-side colours appear
colder (Hue more toward the blue), duller (less Saturation) and darker (less
Value). For example, F.B. did not use the same shades of red and brown on
both sides of the week 32 painting shown in Fig. 1. Quantitatively, a larger
variety of colours on the right side of the paintings, observable in the three
earliest paintings in Fig. 1, was measured by the rightward shift of the
complexity barycenter (e.g. black arrows Fig. 3B). Barycenter values for each
painting and each colour component are shown in Supp. Information 4 and
are plotted as a function of time in weeks in Fig. 4B.

The follow-up analysis showed that the left-right entropy asymmetry
in the three colour components (Hue, Saturation, Value) evolved with
similar time courses. Each recovery curve consists of two phases: a positive
plateau observed for each colour component around 10% with a confidence
interval that did not include zero (7.5%, t(37) = 4.42, p < 0.0001, 95CI = [4.2,
108] for Hue, 11.7%, t(37)=557, p<0.0001, 95CI=[7.8, 15.6] for
Saturation, and 9.6%, t(37) = 5.33, p < 0.0001, 95CI = [7.6, 11.6] for Value,
Table 1) denoting larger variety of colours on the right side of the paintings
(and lasting until t0 estimated at 17 weeks (SD = 8) for Saturation, 27 weeks
(SD = 14) for Value and 30 weeks (SD = 17) for Hue, Table 1), followed by a
slow progressive reduction of entropy asymmetry (Fig. 4B). Note that error
bars in this figure do not reflect experimental uncertainties, but are calcu-
lated in such a way as to obtain residual distribution for H, S, V following a
normal distribution with standard deviation equal to 1. They thus reflect the
estimated statistical uncertainty of the colour entropy asymmetry.

Disappearance of patch asymmetry

When there were no longer unpainted surfaces on the left side of the
canvases, F.B. began to paint large monochromatic areas on the left
side (patches). We measured the length of the boundaries around
monochromatic patches separately for the left and the right sides of
each canvas and computed a laterality index for each canvas, plotted as a
function of time on Fig. 4C. Tables 2 and 3 provide adjusted parameters
and their confidence intervals, for the laterality index (expressed as a per-
centage) evolution, and for the evolution of boundary line lengths in the left
and right halves of the paintings. The significant initial asymmetry (Fig. 4C)
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Fig. 4 | Temporal Evolution of pictorial and A

chromatic analyses. A Percentage of unpainted
canvas surface (omissions).his curve is super-
imposed on the axes in (B, C) (grey area) to contrast
the rapid disappearance of omissions compared to
the slower evolution of other parameters. B Colour
entropy asymmetry for Hue, Saturation and Value.
Blue curves correspond to the fitted model whose
adjusted parameters are provided in Table 1. They
show significantly positive plateaus with a, para-
meters whose 95% Cls do not include zero (Table 1)
objectifying the asymmetry of colour entropy in the
paintings. This plateau phase was followed by an
exponential recovery phase that eventually reached

40

percentage of unpainted surface

zero asymmetry. Error bars: estimated statistical 0
uncertainty of the colour entropy asymmetry.

C Left/right asymmetry (Laterality Index) of total
boundary line length. Dashed curve: asymptotic
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is attested by a confidence interval for adjusted parameter a0 of the LI that
did not include zero (Table 2). The LI progressively decreased, over-sized
patches on the left being replaced by pictorial compositions of increasing
complexity, reflected by a slow significant slope of increase in patch
boundary length on the left side, but no significant change on the right side.
Indeed, linear regressions revealed a significant increase in slope (1.2 mm

per week, t(38) =5.3, p <0.0001, 95CI=[0.7,1.6]) for left-side boundary
line lengths illustrating both a regression of unpainted surface area and
a more detailed pictorial composition. There was no statistically
significant evidence for a change in the slope for the right-side boundary line
lengths (0.2mm per week, t(38)=12, p=024, 95CI=[-0.2,0.7]).
(Fig. 5, Table 3).

Communications Psychology | (2025)3:52


www.nature.com/commspsychol

https://doi.org/10.1038/s44271-025-00226-5

Article

Table 1 | Adjusted parameters for colour complexity
asymmetries over time. df=37

Coef value std.dev. Studentt (p) 95% ClI X*/df (p)
Hue, T (week) 39 29 1.34(0.09) [-18, 95] 1.05 (0.38)
Hue, ao (%) 75 1.7 4.42 (<0.0001) [4.2,10.8]

Hue, to (week) 30 17 1.76 (0.04) [-3, 63]

Sat, T (week) 26 12 2.16 (0.02) [2.5, 49] 1.05 (0.30)
Sat, ag (%) 11.7 2.1 5.57 (<0.0001) [7.8,15.6]

Sat, to (week) 17 8 2.12(0.02) [1,34]

Val, T (week) 43 23 1.87 (0.04) [-3, 89] 1.17 (0.23)
Val, ag (%) 9.6 1.8 5.33(<0.0001) [7.6,11.6]

Val, to (week) 27 14 2.25(0.01) [0, 54]

Table 2 | Adjusted coefficients for the negative exponential
evolution of the laterality index. df = 38

Coef value std.dev. studentt 95%Cl p
Index, intercept a0 (%) 31 8 4.0 [15,46] <0.001
Index, half-period 21 7.6 2.8 [6, 37] 0.003
T (week)

Table 3 | Adjusted coefficients for boundary line lengths in the
left and right halves of the paintings. df =38

Coef value std.dev. studentt 95% CI P

Left, intercept (mm) 120 16 7.4 [88, 154] <0.0001
Left, slope 117 0.22 5.3 [0.73,1.61] <0.0001
(mm/week)

Right, intercept (mm) 195 16 12.2 [163,227]  <0.0001
Right, slope 0.26 0.21 1.2 [-0.2,0.7] 0.24
(mm/week)
Discussion

By their use of highly constrained visuo-graphical tasks, the very nature of
classic neuropsychological tests of visuospatial neglect restricts the variety of
perturbations they are able to uncover. Our study of 40 spontaneously-
produced paintings, which differs radically from this approach, enabled us
to reveal a previously unseen facet of visuospatial neglect’s complexity. This
exceptional artwork offers insights into both the unique experience of a
single patient and the potential mechanisms driving visuospatial neglect
recovery.

Visuospatial neglect cannot be captured solely by left-sided omissions
that recovered as early as week 26 post-onset. This remarkably swift and
complete disappearance of unpainted areas is likely to be due to dissipation
of the tonic oculomotor and head posture bias’ and leftward motor
hypokinesia® that have often been described in the acute phase of neglect.
Using the original analysis of colour entropy borrowed from statistical
physics and information theory, we demonstrated longer-lasting repre-
sentational spatial asymmetries related to colour choice™ and colour patch
complexity. The plateau of spatial asymmetry in the colour complexity for
all H, S, V components could reflect a stable lack of saliency for the left part
of real visual scenes or mental images that F.B. intended to paint. Indeed,
neural models of imagery postulate that mental representation involves the
same network as visual perception”**. This plateau was followed by a slow
process of attentional rebalancing. Over-sized monochromatic patches
within left space may reveal a misrepresentation that can be explained by a
perceptual under-estimation of the size of some patches™ that F.B.
intended to match to right-sided patches (hyperschematia™), or by a more
global, coarse, appreciation of the left part of the visual scene which includes

fewer local details'. One possible explanation of F.B.’s visuospatial neglect is
therefore the consequence of his unilateral lesion in terms of decreased
responses to”’and decreased stimulus saliency in'*"” the neglected hemi-
field, as well as asymmetric mental representations of left and right

space™".

Putative neurophysiological correlates of neglect and

recovery in F.B

The insula and the Fronto-Insular Tract (damaged in F.B.) have been put
forward as a critical hub through which the ventral attentional network can
“alert” and increase the activity of the dorsal attentional networks™. The
evolution of F.B.’s artwork nicely depicts the behavioral and representa-
tional effects of the transient asymmetric activity and abnormal inter-
hemispheric functional connectivity within the structurally-spared
attention networks, that extends to motor and visual networks observed in
similar cases of visuospatial neglect*”. The asynchronous recovery of spa-
tially oriented behaviour, followed by visual scene symmetry in object sal-
iency and magnitude in the paintings, maps neatly onto distinct network
normalization like that reported in the neuroimaging literature*”. A pre-
vious study showed that almost complete visuospatial neglect behavioural
recovery by 3 months post-stroke (measured with a neuropsychological
battery) was significantly correlated with a normalization of interhemi-
spheric functional connectivity across attention and sensorimotor networks,
and a restoration of the normal anticorrelation between dorsal attention and
motor regions”’. Based upon the data of a neuroimaging study performed
4 weeks post-stroke following right insular lesion®, we speculate that the
tonic endogenous orientation bias and the initial unpainted surfaces in F.B.’s
artwork could be explained by the robust hyperactivation of parietal and
sensorimotor cortex in the left, intact hemisphere at the acute stage. The
longer-lasting representational asymmetries in the artwork could be
explained by hypoactivation within spared visual regions in the right
hemisphere, which is characteristic of the chronic stage evaluated at
39 weeks post-stroke in other patients’. Reduced visual response activity in
the structurally intact primary and ventral occipital cortex* could explain
the reduced variety of colours and appearance of less vivid colours on the
left side of the canvases in F.B.’s paintings. The disruption of spatially
selective responses in occipital-parietal cortices such that intact right visual
cortex no longer responds preferentially to stimuli in the contralateral,
left visual field has also been reported*, and could explain the spatial
asymmetry in monochromatic patch size. The specific reactivation in the
chronic phase of the retinotopic regions that code for the left visual field in
the intact right dorsal visual cortex* could lead the recalibration of neural
representation of left space within the structurally spared dorsal occipito-
parietal cortex, involved in magnitude estimation of contralateral visual
stimuli*>*.

Future research on putative role of artistic endeavours in
recovery

This series of painting offer a visual narrative of patient FB’s visuospatial
neglect recovery journey but a posteriori raise the question of whether the act
of painting itself contributed to his recovery. Indeed, rehabilitation of
visuospatial neglect relies on therapist-driven guidance and feedback which
restricts a person’s capacity to autonomously foster a new relationship with
space. In contrast, spontaneous painting involves free artistic expression.
Moreover, the frame around the canvas offers a unique form of feedback
revealing the disparity between intention to cover the whole canvas and the
final, asymmetric outcome, thereby providing a concrete depiction of
mental representations. The painting therefore projects the person into a
new spatiality that contributes to recovery of action, attention and finally
spatial symmetry. Using the words of Merleau-Ponty: “aesthetic perception
in turn opens a new spatiality, and the painting as a work of art is no longer
in the space that it inhabits as a physical thing or as a coloured canvas™.
The painting is not only a representation of mental objects (memories or
images of a landscape) or material objects (the landscape seen by the
patient), it is also an intentionality, defined as a “skilful bodily responsiveness
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and spontaneity in direct engagement with the world”, the perceiver is References

engaged in the world and what they can act upon depends on what they
perceive.

Limitations

We have proposed that the recovery of spatially oriented behaviour (mea-
sured by the evolution of parameters extracted from the paintings) may
correlate with changes in brain activity, and that painting itself may play a
beneficial role in visuospatial neglect recovery. However, these hypotheses
remain speculative, as there is currently no experimental evidence to sup-
port them. Future research should test these hypotheses directly through
prospective experimental protocols. For example, future research could
include a series of single-case longitudinal studies that take multiple mea-
sures at numerous time points (e.g., functional recovery scales, functional
neuroimaging with a Posner protocol, and analysis of spontaneously-
produced paintings using the entropy approach developed in this paper)
and specifically explore the correlations between these parameters. Given
the significant variability in lesion sites associated with visuospatial
neglect”™, inclusion of a diverse group of patients with different lesion
locations would enhance the value of this approach. Future research could
also compare the time course of the functional recovery of two groups of
hemineglect patients: one regularly engaging in colouring activities (e.g.,
mandalas or pre-designed line drawings) and the other regularly practicing
spontaneous painting (with or without a model).

Conclusion

Many aspects of visuospatial neglect remain elusive, but combining neu-
roimaging and functional investigations with narrative approaches could
uncover new facets of this fascinating syndrome. This unique series of
paintings, along with our analysis, has led to the formulation of several
hypotheses. Humans represent their world in diverse ways, including
through language and art. By designing experimental protocols that
incorporate patients’ discourse about their condition as well as analyses of
their artistic expressions, we can gain deeper insights into each individual’s
unique experience. This pluralistic approach would not only enable patients
to express themselves in their preferred mode, but could also offer access to
previously-unexplored dimensions of the visuospatial neglect experience.
The knowledge gained from this approach could then be used to generate
new, testable hypotheses.

Data availability
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from the paintings can be found here: https://osf.io/akezv/.

Code availability
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