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ABSTRACT

Introduction: Although research on simultanagnosia has focused primarily on its
neurological and cognitive aspects, there is an important gap in understanding the
psychosocial factors that may influence its development or severity. Exploring this
relationship is crucial, since hostile family behaviors may act as primary factors generating
this condition through neurobiological mechanisms, and such a problem has never been
observed in relation to emotional inteligence, mentalism and cognitive limitation in
childhood.Objective:The objective of this systematic review is to investigate whether there
is evidence to support the association between hostile family behaviors and the
development of simultanagnosia as a neuromaladaptive process that limits human
intelligence, seeking to understand the possible psychosocial and neurobiological
mechanisms underlying its various concepts. Methods:This systematic literature review was
based on: 1) establishing a guiding question; 2) varied sources for locating studies; 3)
establishing inclusion and exclusion criteria; 4) assessment of the methodological quality
of the selected studies and 5) descriptive synthesis. Results:We consider that
simultanagnosia may be the result of damage to an attention system based on objects
and values, examining the evidence that patients with simultanagnosia neglect entire
objects or perceive objects in a partial way, and thus a maladaptive learning process.
Several studies show that patients with simultanagnosia have lesions in the spatial
aftention system, which can be interpreted as a restricted spatial window of attention.
Discussion:Empirical observations and the diversity of accumulated data on specific
harmful effects according to childhood adversity, the deficit of perception or emotional
attention in the first period, together with stressful events present a conditioning effect on
the phases of attention and brain processing, which influences the judgment and final
perception.Conclusion:This systematic review is imited by the impossibility of performing a
meta-analysis due to the small number of samples in the included studies. However, it was
clear that simultanagnosia is a set of attention and brain processing dysfunctions that
influence judgment and final perception, and consequently we deduce the cognitive
limitation of simultaneity or phronetic knowledge.
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Introduction

Simultanagnosia is a rare
neuropsychological condition
characterized by the inability to perceive
multiple visual elements simultaneously,
despite infact vision. It is characterized by
a specific failure to recognize a global
visual Gestalt, such as a visual scene or
complex objects consisting of local
elements.! In
clinical practice, it is characterized by the
inability to perceive more than one
object at a time, with an inability to
conceptualize the entire picture, despite
being able to see individual elements
within a visual scene, and is divided into
dorsal and ventral subtypes. 2

Symptoms due to
dysfunction of the dorsal or ventral stream
often go unrecognized. They can result
from any neuropathology affecting the
posterior parietal lobes or inferior
temporal lobes.2

Dorsal
simultanagnosia (DS) is characterized by
difficulty perceiving the spatial
arrangement of multiple objects: patients
with DS can recognize individual objects
but have difficulty perceiving how the
objects are related.3

Patients with  vental
simultanagnosia (VS) can perceive the
spatial arrangement of objects but have
difficulty recognizing them in unique ways
and slowly or piecemeal identification of
complex scenes, as in letter-by-letter
reading.3

Associative visual agnosia (AVA) is
a well-kknown disorder resulting from
damage to the ventral stream and is
characterized by the inability to
recognize objects yet be able to
accurately replicate the objects they
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have observed. 4 The
VS and AVA are disorders caused by
damage to similar cortical areas: the
visual association cortex in the occipital
lobe or the occipitotemporal junction
within ~ the  dominant  hemisphere.
Specifically, VS is associated with the
inferior occipitotemporal region of the
dominant hemisphere. 4
This condition s
often associated with bilateral lesions in
the superior parietal areas, as observed in
Balint syndrome (DS). >
In addition to Balint
Syndrome, it is described in  Anton
Babinsky Syndrome and Parietal
Hemineglect Syndrome, expressing an
absence of perception and identification
of situations and objects at a given

moment, . without  presenting  visuadl
dysfunctions, characterizing a
mechanism of *“corfical blindness” and
an explicit problem. ¢ Still in

some variants of Alzheimer’s disease,
posterior cortical atrophy is dominated by
the progressive degradation  of the
parieto-occipital gray and white matter
and can lead to simultanagnosia with
mechanisms of decreased short-term
visual memory capacity and visual
processing speed. 7

Although research on
simultanagnosia has focused mainly on its
neurological and cognitive aspects, there
is an important gap in the understanding
of the psychosocial factors that can
influence its development or severity.8

Hostile family  factors, such as
dysfunctional dynamics, neglect, abuse
Emotional disorders, and especially
adverse childhood emotions, have been
widely studied in relation to other
neuropsychiatric conditions. -



J.Bio.Innov14(3(a)), pp: 201- 230, 2025 |ISSN 2277-8330 (Electronic)

However, little is known about
the impact of these adverse experiences
on the manifestation of conditions such
as simultanagnosia, albeit in a more
subtle form, with  mechanisms of
dysfunctional perceptions of an
emotional nature, and associated with
the interruption of the neurodevelopment
of fluid intelligence. 10

Exploring this relationship is crucial
since hostile family behaviors can act as
primary factors generating this condition
through neurobiological mechanisms,
and such a problem has never been
observed in relation to emotional
inteligence, mentalism, and cognitive
limitation in childhood. 1

Understanding
the interactions between preserved
object perception, impaired object
attention, and disrupted spatial attention
will likely provide even more sophisticated
insights info the behavioral puzzle that is
simultanagnosia. 19 However,
grouping mechanisms do not only require
spatial infegration of visual information
but also involve integration processes
over time. 9-10

Studies have shown largely
preserved perception of biological
motion, while perception of motion-
defined shapes is impaired. However, a
restriction in  overall visual working
memory capacity over time has
emerged as a general explanation for
impaired global shape recognition in
patients with simultanagnosia. &1

When studying the predictive
validity of personality fraits, it is important
to understand potential overlaps with
other constructs. Given a relationship
between a frait and an outcome, one
may be interested in whether this
association can be explained by shared
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variance with other constructs, such as
cognitive ability 811 Thus,
the implications of individual limits of
observation, evaluation, and judgment,
in relation to the capacities of
perception, dissociation, identification,
enumeration, interpretation, and
individuation of objects in a specific area
of human knowledge, allow us to
evaluate the reality of dense intelligence,
or linear intelligence. &4 According to
ZLiegler et al. (2012), character strengths
can shape the (fluid) domains in which
cognitive abilities are invested, but they
can also promote the accumulation of
knowledge and skills, eventually helping
people to promote the virtue of wisdom.
8-14
Practical

wisdom is.equivalent to the term
phronetics - by several authors; the
dianoetic  virtue of  practical or
simultaneous ' wisdom is the ability to
perform objective synthesis and problem-
solving using several concepts
simultaneously.8-15
Objective

The objective of this systematic
review is to investigate whether there is
evidence to support the association
between hostile family behaviors and the
development of simultanagnosia as a
neuromaladaptive process that limits
human intelligence, seeking to
understand the possible psychosocial
and neurobiological mechanisms
underlying ifs various concepfts.
Methods
Study design

This systematic literature review was
based on: 1) establishing a guiding
question; 2) various sources for locating
studies; 3) establishing inclusion and
exclusion criteria; 4) evaluating the
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methodological quality of the selected
studies; and 5) descriptive synthesis.
Databases and search strategies

The studies were searched in three
databases: PubMed, Scopus, and Web of
Science. To establish the guiding
question, “Can simultanagnosia  limit
human consciousness and infelligence?”
the main keywords related to the
investigated topics were cross-searched:
“simultanagnosia  and  neurobiology.
"Simultanagnosia,” "family hostility," and
"psychosocial factors".

Broader
terms were intentionally used at this point
to locate a larger number of articles and
avoid inadvertently disregarding any
important study.

There is no research on
simultanagnosia and adversity, so articles
on this topic "were selected by
convenience, in which they present
associated pathophysiology.

Inclusion and exclusion criteria

Only articles with a specific focus
on simultanagnosia with a
neurobiological basis with fMRI exams,
and that did not present an already
known underlying disease, were included.
No restrictions were imposed on the year
of publication, only on the language, so
that only articles written in Portuguese,
Spanish or English would be included.

Exclusion
criteria included books, book chapters,
letters from the editor, and other formats
that are not subjected to rigorous and
peer-reviewed evaluation, as is the case
with scientific articles.

Studies with only bibliographic
review designs, without approaches to
functional neuroimaging exams, were
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also excluded, as well as arficles that
specifically addressed simultanagnosia
linked to specific diseases and syndromes
such as Balint's DS, Alzheimer's, strokes,
and neurosurgeries.
Review procedures

Two researchers conducted the
bibliographic search in January 2025
based on the established inclusion
criteria. The first stage regarding the
selection of studies included reading and
analyzing the ftitles and abstracts of all
articles inifially selected. In the
second stage, the full texts were read,
which led to the exclusion of articles that
did not meet the criteria.

IN
the third stage, the main information from
the articles was summarized in a table to
guide the descriptive and critical analysis
of the articles.

Results

The bibliographic search resulted in
529 articles, 369 of which appeared more
than once. A total of 449 articles were
excluded after applying the inclusion and
exclusion criteria, and another 62 articles
were excluded after reading the full texts.

The 21 articles that remained
comprised the Corpus of the
review,Figure 1 presents the PRISMA
flowchart  with the identification,
selection, and steps for inclusion of the
texts.

Table 1 presents a
summary of the main characteristics of
the studies. Regarding the
methodological characteristics of the
studies (Table 1), the sample sizes ranged
from 1 to 16 individuals, considering that
the studies are primary, observational,
and cross-sectional experiments, using
third-person neuroscience through
clinical data, associated with fMRI exam
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evaluations, in a rare neuropsychological
condition, and of scarce research.

The
methodological quality assessment was
carried out using the CASP-Crifical
Appraisal Skills Program (2018) checklist,
which is summarized in three questions:
Are the study results valide (Section A)
What are the resultsg (Section B) Will the
results help locallye (Section C), in which
the answers were positive.
Simultanagnosia presents different
concepts among researchers, but of the
included studies and with a
neurobiological basis, 11 arficles
demonstrated perception dysfunction, 1
article demonstrated working memory
dysfunction, and 2 articles demonstrated
individuation/subitization dysfunction.

In our review, we summarize
what is known about the neural substrates
of attention in patients with
simultanagnosia, without association with
known diseases (Baliant, Alzheimer's), and
we found that the relationship of
simultanagnosia is a related disorder of
attention and delayed processing
dysfunctions, which causes a deficit in
final perception and visual neglect.

We consider that simultanagnosia
may be the result of damage to an
object-value-based attention system,
examining the evidence that patients
with  simultanagnosia  neglect whole
objects or perceive objects in a partial
way, and thus a maladaptive learning
process.

Several studies show that
patients  with  simultanagnosia have
damage to the spatial attention system,
which can be interpreted as a restricted
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spafial  window of attention. After
analyzing the included articles, we
created the PRISMA protocol flowchart
(Figure 1) and performed a descripfive
synthesis of the clinical and
neurobiological data.
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Table 1.Included articles and identification of the brain region, main psychological domain
dysfunction of simultanagnosia, pathophysiology, and experimental sample.

working memory
capacity during
delayed match-
to-sample
judgments,
another task that
requires

processing and

Authors Type Brain region Dysfunction Sample
simultanagnosia
Huberle E, Rupek P, | Restricted visual | Bilateral Motion-defined |2
Lappe M, Karnath | working memory | parieto- shape perception
HO. (2009) and impaired | occipital was impaired
visuospatial
attention
Huberle Selective Bilateral Global 4
Elisabeth;Karnath, impairment  in | parieto- perception
Hans-Otto(2010) the simultaneous | occipital increases
perception and independently of
integration  of global object size
multiple objects and depends on
(global the spatial
perception) relationship
between local
elements and the
global object.
Himmelbach M, Erb | Global Bilateral Circular clusters | 2
M, Klockgether T, |perception lateral and | of activity in the
Moskau S, Karnath medial inferior | right “and left
HO parietal cortex | primary
(2008) intermediate
sulci  and a
bilateral cluster
in the ventral
precuneus.
Poncet M, Caramazza | Subitization Parieto- Subitization 6
A, Mazza V. occipital, ability correlates
with visual
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individuating a
small number of
objects
simultaneously

Morihara K, | Attentional Right maintaining
Higashiyama Y, occipitotempor | initial global
Asano S, Matsunaga al information
Y, Takahashi K, perceived for a
Miyake R, Tanaka K, long period of
Joki H, Doi H, time during
Takeuchi H, Tanaka visual _
F.(2022) presentation
Balslev D, Odoj B, | Attentional Bilateral Abnormal
Rennig ], Karnath HO. parieto- allocation of
(2014) occipitals attention around
gaze may disrupt
the grouping of
individual
objects into an
integrated visual
scene.
Chechlacz M, | Visual perception | Bilateral gray | Bilateral parieto-
Rotshtein P, Hansen | Attentional matter lesions | occipital  white
PC, Riddoch JM, Deb within the | matter

S, Humphreys GW.
(2012)

middle frontal
area (BA 46),
cuneus,

calacarina, and

parieto-
occipital
fissures, as
well as right
hemisphere
parietal lesions
within the
intraparietal
and
postcentral
gyri

disconnections

Bilateral damage
to major
pathways within
the visuospatial

attention
network,
including the
superior
longitudinal
fasciculus, the
inferior  fronto-
occipital
fasciculus, and
the inferior
longitudinal

fasciculus.
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Khan AZ, Prost- | Attention Bilateral Spatial
Lefebvre M, Salemme lesions of the | integration of
R, Blohm G, Rossetti superior separable
Y, Tilikete C, Pisella parietal lobule | features (within-
L. object
(2015) processing),
narrowing  the
attentional field
in which a target
can be detected.
Posterior parietal
cortex is crucial
for
individualizing
stimuli by
computing their
unique
spatiotemporal
features.
Abstraction
deficits.
Coslett HB, Lie E. Perception Bilateral Posterior
(2007) parietal lesions | parietal - cortex
prevent the |is crucial for
binding of | individualizing
preserved stimuli by
object computing their
representation | unique
S to a | spatiotemporal
representation | characteristics.
computed by
the dorsal
visual system.
Kranjec A, lanni G, | Perception Bilateral Abstraction
Chatterjee A. occipito- deficit
(2013) parietal
Leek EC, d'Avossa G, | Perception Posterior High-level
Tainturier M], occipitotempor | perception  that
Roberts D], Yuen SL, al lesions supports the
Hu M, Rafal R. integration of
(2012) stored
knowledge and
visual  sensory
input.
James TW, Culham ], | Visual perception | Visual Visual form
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Humphrey GK, occipitotempor | agnosia IS
Milner AD, Goodale al associated with
MA.(2003) extensive
damage to the
ventral stream
Veronelli L, Daini R, | Attention Posterior 16
Mannino A, Rossetti cortical Global
A, Gilardone G, Corbo atrophy processing.
M, Primativo S. Visual-
perceptual and/or
focal  attention
mechanisms.
Thomas C, Kveraga | Visuospatial Posterior Impairment in|1
K, Huberle E, | attention and | parietal cortex | global form
Karnath HO, Bar M. perception perception
(2012) persists  even
though the
ventral  visual
pathway,  the
primary
recognition
pathway, is
intact
Suzuki K. Visual attention | Callous Impaired ability | 1
is not simply top- | disconnection | of participants to
down or bottom- visually
up, but is synthesize  and
implicitly efficiently
affected by visual reproduce
recognition Complex Figure
stimuli
Vialatte A, Yeshurun | Attentional Superior Slower 8
Y, Khan AZ, parietal lobe performance than
Rosenholtz R, Pisella controls in visual
L(2021) search.
Duncan |, Bundesen | Attentional Dorsal and | Impairment  in |2
C, Olson A, ventral global form
Humphreys G, Ward perception

R, Kyllingsbaek S, van
Raamsdonk M,
Rorden C, Chavda S.
(2003)

persists even if
the ventral visual

pathway, the
primary
recognition
pathway, IS

intact. Extent of
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visual attention
was dynamically
altered

depending on the
level of visual

processing.
Berry BA, Meyer GJ, | Attentional Predominance |Primary deficit | 2
O'Gorman ET, Roy M, left | in processing

Sholander LE, hemisphere more than one

Mihura JL. activity display element,

(2024) attentional
gluing,  foveal
bias, and global
weakness of
visual
representation.

Rennig J, | Perception Temporopariet | Improvement 4

Himmelbach M, ais direitas with training

Huberle E, Karnath

HO.

(2015)

Nestmann S, Wiesen | Perception Temporopariet | Significantly 4

D, Karnath  HO, ' higher BOLD

Rennig J. signals  during
processing of
non-canonical
objects compared
to canonical
objects

Rennig J, | Global visual | Temporopariet | Deficits  during | 18

Langenberger C, | perception al junction recognition  of

Karnath HO. hierarchical

(2024) stimuli and real-
world visual

SCenes

Simultanagnosia and Aftention
Visual attention is involved in
creatfing a coherent visual representation
of our world, and attributing the
fragmented perception of
simultanagnosia to a deficient attentional
system may be common but
underappreciated.!5-20
In everyday life, the visual
system is constantly stimulated with

information about different objects, and
the atftentional network captures what it
needs to select a subset of this
information for further processing.!>20

Aftentfion is the mechanism that allows
this selection to occur, but there are
competing theories about what guides
this selection. One type of aftentional
selection is object-based: attention is
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directed to objects that are defined
based on pre-attentional segmentation
according to basic grouping principles.2!-
27 A
second type of aftentional selection is
spatially based: attention is directed to
locations in space independently of
objects. 21-27

A third type of attentional
dysfunction is conditioning of stimulus-
reward associations, which may currently
be considered irelevant, is a
phenomenon called "value-driven
attentional capture" (VDAC). 21-27

The
meaning of the object can influence
inattention to objects in simultanagnosia.
21-27
VDACs are

representations of stimuli associated with
reward that undergo plasticity in the
sensory cortex, automatically capturing
attention during the initial processing of
any lived experience.:21-27

Behavior directed toward goals or
associated results presents motivational
elements based on cognitive values,
which influence decision-making and aid
in interpretation in order to distinguish
motivational confrol from value-based
processes.28-33 Studies of selective
attention typically consider the role of
task goals or physical salience, but
aftention can also be captured by stimuli
previously associated with reward or
emotional defense. 2833

Many studies show that reward
learning induces visual cortical plasticity,
which modulates early visual processing
to capture attention; learned value
modulates spatial signals in visual cortical
areas, an effect that correlates with
VDAC. 2833 Attentional
capture by previously rewarded targets
and the modulatory effect of reward on
priming, as well as the decoupling of
reward history and prior task relevance in
value-driven attention. 2833
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Studies using magnetic
encephalography have investigated
modulations by reward learning and
have shown that VDAC is supported by
learned value signals that modulate
spatial selection throughout the visual
and posterior parietal cortex, which can
sfill occur in the absence of changes in
visual processing in the cortex. 3440

This value modulation s
infuenced by the strength of the
behavioral VDAC effect and persists in
subsequent target processing. 3440

Recent
studies have demonstrated that VDAC is
based on Pavlovian conditioning, and
behavioral evidence distinguishes VDAC
from other established control
mechanisms, suggesting a  distinct
underlying neurobiological process. 3440
VDAC persists perennially even without
reinforcement, unlike other forms of
learning, where removal of reinforcement
typically leads to extinction. 34:40
Evidence

suggests that the time interval between
resource and reward is flexible, with some
constraint  on learning the resource-
reward association. 34:40

When these value-signaling stimuli
appeared as distractors in the test phase,
they confinually shaped attentional
selection despite their task irrelevance. 34
40

Rule-guided allocation of attention
to different stimulus dimensions produced
discriminate patterns of activation in the
visual cortex, providing a signature of top-
down bias in perception. 41-47

Simultanagnosia is often
conceptualized as an object-based
disorder, in which atftention involved in
selecting objects or their features is
impaired, and thus there is no effective
object processing and perception. 41-47

An
alternative account is that
simultanagnosia is a spatially based
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aftention disorder: if aftention can only
process information within a restricted
location, it may be difficult to select more
than one object at a time. 41-47
The

limitation of recognition to single objects
in simultanagnosia may suggest reduced
ability in object identification, but other
alternative concepts suggest preserved
object identification, in which patients
can recognize single objects, coupled
with impaired spatial attention, which
restricts the number of objects that can
be perceived. 414 |In addition to
inattention to whole objects, there is
evidence that patients with
simultanagnosia  perceive  individual
objects in a fragmented manner,
indicating another manifestation  of
damage fto an object-based attention
system. 41-47
According to Karnath et al. (2000), “local
capture” demonstrates this mechanism,
as patients identify the local components
of an object but ifail to see the global
aspect of the object, even with unlimited
presentation. 48-52 AN
fMRI study showed that a patient with
simultanagnosia -~ could  not  make
judgments about the triangular spatial
relationship between three separate disks
but could do so if the solitary friangle was
made explicit by adding lines connecting
the disks or surface texture to the triangle.
48-52

Thus, reduced object-based
attention results in failure to perceive such
objects when the link between the
features is deficient. 48-52
Nevural substrates of attention

Following primary processing in the
occipital lobes, visual information s
transmitted to the posterior parietal lobes
(PPLs) via the dorsal stream and to the
inferior temporal lobes via the ventral
stream. 48-52

The PPLs unconsciously create a
three-dimensional mental map of the
environment that guides precise body
movements and also facilitates the
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focusing of visual attention on the object
of interest. 53-57

The inferior temporal lobes
facilitate the recognition of objects,
shapes, people, and routes. 53-59

The PPLs analyze
complex visual information and facilitate
focusing on objects of interest. Lesions to
PPL neurons result in slow, sequential
processing of incoming sensory data
rather than the wusual rapid, parallel
processing. 3-5?

In healthy individuals, *“change
blindness” (the inability to detect even
large changes in an object or scene) and
“aftentional  blink”  (the failure to
consciously perceive a stimulus that
quickly follows another stimulus) are
mechanisms by which the absence of
focused attention can result in a lack of
awareness of features of the visual world
that are in plain sight, i.e., “looking” but
not “seeing.” 5359 The
parallels between neglect and
simultanagnosia  are  striking, * leading
some to describe simultanagnosia as
“bilateral neglect,” although distinctions
in lesion locations are not. 53-57

Neglect results  from
unilateral temporoparietal lesions and is
defined by a failure to attend to
information on the confralesional (usually

left) side of space. 53-5 Of
particular relevance to the present
discussion, neglect has been

conceptualized in terms of both spatial
and object-specific deficits. 53-59

In the context of neglect,
spatial deficits refer to inattention to
observer-centered (egocentric) spatial
locations, whereas object-specific deficits
refer to a failure to attend to object-
centered (allocentric) locations (the left
side of the object, regardless of where
the object is located relative to the
observer). 60-64

Spatial attention deficits in
neglect have been associated with the
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dorsal stream network, partficularly the
right supramarginal  gyrus, whereas
object-centered deficits have been
associated with  more ventral regions,
including the posterior inferior temporal,
lateral occipital, and posterior
middle/inferior temporal regions,
suggesting a link between these types of
attention and these neuroanatomical
regions. 60-¢4 The paucity of
neuromorphological studies of lesions
across patients makes it difficult to
determine the precise neuroanatomical
regions that are affected in the disorder
or their relationship to object- versus
spatial-based deficits. 60-64

An fMRI study of patients with
simultanagnosia  demonstrated  that
bilateral damage to the medial
occipitoparietal junction, cuneus, and
inferior intraparietal sulcus, as well as
underlying white matter tracts, is critical
for producing simultanagnosia. 6064

These studies attributed white
matter damage to deficits in processing
speed, whereas damage to  the
occipitoparietal junction was attributed
to impaired ability to represent multiple
items together and attend to the global
aspects of compound shapes.0-64

Himmelbach et al.
used fMRI evidence to show that these
areas were active when the patient
successfully identified the global level of
hierarchical stimuli. ¢0-¢4 Riddoch et al.
(2010) provided evidence that these
areas are involved in confrolling the
spatfial  window or scale of visual
attention. 60-64

Michel and Henaff (2004)
aftributed the deficits of their
simultanagnosia patients, which resulted
from bilateral and relatively symmetrical
lesions between the superior calcarine
fissure and the occipitoparietal sulcus,
extending into the white matter in the
frontoparietal areas, to deficits and
restrictions of the attentional visual field.
6064 Thus, we consider how certain
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behaviors in simultanagnosia are in the
nature of the attentional impairments
that define the disorder. 60-64
Evidence for object-based deficits
Object-based theories suggest that
atftention is directed to candidate objects
that are then selected for further
processing. 65-¢7
The limitation in attentional
capacity is seen in terms of the number of
separate objects that can be perceived
at once, with patients ignoring some
objects in their entirety and seeing other
objects in parts. 65-¢7
Simultanagnosia,
the inability to see more than one object
at a time, is therefore understood as an
abnormal limitation of this attentional
capacity: “It is whole objects that are
neglected, not spatially determined parts
of objects; and the objects that are
neglected may occupy the same spatial
coordinates as an object that is seen.” 65-
69 Better recognition was also
found for pairs of line drawings that were
semantically related (both animals) than
those that were unrelated (animal and
tool).65¢?  In both cases, the spatial
locations of the stimuli remain constant,
thus pointing to object-based effects that
may modulate the attentional deficit of
simultanagnosia, although it does not
conclude that the deficit itself is object-
based. 65-67

Part-based
(individuation)
In the inability to identify multiple
objects, patients with simultanagnosia
can enumerate up to 2-3 elements as
efficiently as healthy individuals (the so-
called “subitization” phenomenon). 70-74

object perception

This infriguing observation is
one of the first results to support the
existence of an “object individuation”
mechanism that can spatially mark @
limited set of objects simultaneously and
resonates with recent research on the
brain dynamics of enumeration in healthy
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individuals. 70-74

The latter distinction
has been the subject of recent
neuroimaging research that has provided
refined insights into the spatial and
temporal aspects of object individuation
and recognition. 70-74

The
lessons learned from neuropsychological
research on exact enumeration in
simultanagnosia can be generalized to
the normal functioning of the human
mind and have provided insightful clues
for cognitive neuroscience. 70-74
Evidence for spatially-based deficits
According to Posner et al. (1980),

spatially-based atftention is the direction
of aftenfion to specific locations and
objects, and the parietal lobes are
centfral to visual attention and spatial
processing. 7580

According to a
systematic review, the ventral stream,
which extends from early visual areas
through the inferotemporal cortex, is
responsible for processing information
about objects, whereas the dorsal
stream, which extends from early visuadl
areas. through the parietal cortex, is
responsible for - processing information
about space. 75-80 Goodale and
Miller proposed an integrated account of
object and spatial processing, suggesting
that both visual streams were implicated
in the processing of object and spatial
information and that both streams are
influenced by attention.”>80  Chechlacz
et al. (20120) showed that
simultanagnosia  results  from  bilateral
parieto-occipital white matter
disconnections within the visuospatial
attention  network, explicitly  linking
simultanagnosia with current
understandings of the anatomical locus
of spatial-based attention. 7580

Studies have highlighted other
behavioral dysfunctions that  are
associated with simultanagnosia, with
impaired spatial processing. 75-80
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Spatial-based behavioral deficits

Although features can be
processed preattentively, focused
aftention is required to combine features
in the perception of an object. Patients
with simultanagnosia experience a large
number of ilusory conjunctions,
incorrectly linking features of different
objects. 75-€0

The

increased number of illusory conjunctions
in  simultanagnosia is evidence of
impaired spatial processing or limited
spatial attention, coupled with incorrect
localization of object features. 7580

More direct evidence of
spatial processing deficits is evident in
other tasks, such as abstraction and
synthesis. 7580

Despite these
explicit spatial deficits, simultanagnosia
patients can still correctly process spatial
information implicitly. 75-€0

In
1987, Rizzo and Hurtig proposed the
existence of an attentional dysfunction in
simultanagnosia = that  allows  spatial
information to be partially processed,
enough to guide eye movements but not
enough for conscious perception. 7580
Object-based modulation of spatial-
based deficits
Object properties can influence the
competition between local and global
perception in a situation where spatial
aftention capacity is restricted. One such
factor is familiarity with the elements. 81-86

Shalev et al. describe
aftention between object components:
whichever component attracts attention
first will draw attention to that area or
spatial scale. 81-86 This suggests that the
allocation of attention to space is
critically dependent on the identity of the
object itself and its components, and thus
disturbances in atftentional capture for
emotional or physical/financial survival
value are a hypothesis worth considering.
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81-86

Although healthy
individuals are still able to report local
and global components, with a latency
advantage, the limited attentional
capacity of patients with simultanagnosia
means that only one component s
functional. 81-8¢6 Healthy
individuals are better at making two
judgments about a single object
compared to a single judgment about
two objects. 81-86

One might predict that this
effect  would be enhanced in
simultanagnosia patients because they
see only one object at a time and would
be impaired at making
judgments/synthesis/conclusions  about
multiple aspects of an object, in addition
to suffering from  anficipation in
processing phases, or processing delays.
81-86 Shalev and Humphreys
(2002) explained these findings in terms of
a restricted spatial zoom lens of attention,
showing that patients can move the
narrow lens from object to object to
make two-object judgments but struggle
to expand this zoom lens to go from
object parts to whole objects to make
within-object judgments. Stored
representations may facilifate  the
expansion of the zoom lens, explaining
why patients show an advantage for
within-object judgments with familiar
objects and between-object judgments
with unfamiliar objects. 81-86

Preserved
object-based attention may also bias
spatial-based attention in patients with
simultanagnosia. 81-8¢

Humphreys and
Riddoch suggested that in lesions of the
spatial selection system, as in
simultanagnosia, preserved object
processing exerts more influence on
selection, controlling the spatial attention
system more weakly. 81-86

Thus, in the reverse direction,
impaired spatial attention may disrupt the
perception of objects, and an early
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judgment may occur as in negligent
judgment. 81-86

Simultanagnosia as a Reduced “Spatial
Window of Attention”

One approach that is particularly
relevant to discussions of simultanagnosia
is the idea of attention as a “spotlight.”
This proposes that, like a spotlight,
aftention can be moved and directed to
various locations in space. 8690

The spoftlight is
often described as flexible: it can zoom
out to cover a large spatial area or zoom
in fo cover a smaller spatial area. 8690

Furthermore, just
as a spotlight becomes brighter as the
beam is narrowed, aftentional acuity can
increase as the spatial extent of an
aftended area is reduced in size.86-%0

The
concept of simultanagnosia as reflecting
a restricted window (or “spotlight”) of
aftention is- apparent from descriptions
used in the literature. 86-70

Michel and Henaff (2004) explored
the simultanagnosia deficit in terms of a
shrinking visual attentional field. 8¢6-70

Shalev et al. (2004) reported
priming results consistent with a flexible
reduction of a spatial attentional window
in simultanagnosia. 86-70

The ability of patients
with simultanagnosia to perceive global
levels of facial stimuli may require an
expanded window of aftention in the
presence of stimuli with highly salient
global properties in which there is strong

binding between component features. 86-
90

Interestingly, one interpretation of
researchers who have observed the
consequent failure to see local elements
when global form is perceived is that the
expansion of the window occurs at the
expense of attentional acuity: they can

see a face but cannot resolve its details.
86-90
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There is data showing
that information can still be processed to
a degree outside the restricted window
of attention that supports conscious
perception of stimuli. 86-90 Thus,
a small processing window, restricted in
visual or attentional capacity, may impair
the relative localization and spatial
integration of local elements necessary to
infer global form. 86-%0

Some simultanagnostic  effects
cannot be easily explained by a reduced
spatfial window of attention or at least
suggest additional modifications of the
latter. The illusory conjunctions mentioned
earlier are an example. 86-90

A reduced window might be
expected to allow processing of a single
object falling within it and promote
correct binding of object features, but
patients frequently show binding errors. 8¢
90

Such illusory
conjunctions can [also occur in-healthy
individuals  with  brief viewing under
conditfions of divided attention. 86-%0
However, it may also
be that processing stimuli at two locations
requires some expansion of the narrowed
attentional  window, which  has a
consequent reduction in the spatial
resolution of attention in simultanagnostic
patients, allowing binding errors to occur.
86-90
Rizzo and
Hurtig speculate that this reflects cortical
fatigue, which  prevents sustained
processing of stimuli at a conscious level,
consistent with Pavlov's hypothesis that
the visual deficits in simultanagnosia were
related to "low arousal tone" in the visual
cortex. 8690
One
possibility is that with cortical fatigue, the
window of atftention closes completely.
Another explanation is that processing of
information  within  the window of
attention may be fatigued. 86-90
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The spatial Stroop experiment
demonstrated implicit processing of
location information in simultanagnosia
despite the absence of explicit
knowledge of location.86-%0  Thus, visual
stimuli outside the boundaries of the
narrow spatial window of atftenfion are
not subject to complete failure of
representation, but rather to a weaker
degree of representation than normal. 8-
90
Simultanagnosia and
Neuromaladjustment

A systematic review showed that
threat  exposures and  deprivation
exposures were associated with
differences in regional thickness or
volume within single neural networks. 71-96

Patients with
bilateral parieto-occipital brain damage
may show intact processing of single
objects, while their perception of multiple
objects is concomitantly impaired. 9176

The  right
hemisphere is involved in emotion
perception, and functional impairments
are due to interhemispheric transfer
dysfunction (functional commissurotomy
model). ?1-96 The ventral visual
pathway, which projects along the
inferior temporal cortex (IT) and is
primarily involved in visual object
recognition, and the dorsal visual
pathway, which projects along the
parietal cortex and is primarily involved in
visuospatial processing in the service of
visually guided action. ?1-76

The implications of individual
limits of observation, evaluation and
judgment, in relation to the capacities of
perception, dissociation, identification,
enumeration, interpretation and
individuation of objects in a given
specific area of human knowledge, allow
us to assess only the reality of dense
intelligence, or linear inteligence of
knowledge. ?1-76

The
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distribution of attentfion in extrapersonal
space is coordinated by a large-scale
network built around the frontal eye
fields, the intraparietal sulcus, and the
cingulate gyrus. 7196

The frontal eye fields and posterior
parietal cortex act as a network in spatial
attention tasks, the middle temporal and
temporopolar cortices for face and
object recognition, the amygdala and
hippocampal-entorhinal complex for the
emotion-memory network, Wernicke's
area and Broca's area for the language
network, and the prefrontal cortex and
posterior parietal cortex for the executive
function network of working memory.?1-%¢

The inferior
longitudinal fasciculus (ILF) is the long
association system of the ventral visuadl
pathways in the occipitotemporal
cortices. Visual agnosia and
prosopagnosia are two clinical conditions
that can arise from damage to the ILF. ?1-
76 The fronto-occipital fasciculus (FOF)
connects the parieto-occipital region
with the premotor and dorsal prefrontal
cortices and is a long association system
of the dorsomedial aspects of the dorsal
visual stream, being fundamental to the
anatomical  substrates  involved  in
peripheral vision and in the processing of
visual spatial information. ?1-76
Discussion

Although simultanagnosia is @
specific term, there are variations in
concepts and causes, but the
mechanisms involved that stand out in
the included studies are deficits in
perception and attention. 97-103

Studies classify it into two subtypes,
in which one is due to impairment of early
visual attention, while a second is related
to a later impairment of the link between
object and spatial information
(processing). 97-103

Therefore, a restricted
visual window in simultanagnosia would
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qualify as an impairment of visual
attention in an early stage. Aftention is
complex and multifaceted, and the
aftentional defect in simultanagnosia
may mirror this complexity. 97-103

The proposal of a limited spatial
window of aftentional processing has a
long history in  our concepts of
simultanagnosia, and recent modeling
work with restricted windows of visual
processing in healthy individuals shows
that it has considerable explanatory
power for many behavioral effects in
simultanagnosia. 77-103

If a spatially based attentional
restriction can explain some of the
phenomena frequently seen  with
simultanagnosia, it is worth considering
whether it can also explain any of the
findings that have previously been
interpreted as evidence for object-based
attentional deficits. 104-108

Riddoch and Humphreys
(2004) have argued that the fact that
basic  Gestalt = principles  such  as
connectivity, axis alignment, collinearity,
aoand  closure = still affect  patient
performance indicates that
“fundamental aspects of object coding
continue to operate in simultanagnosia.”
104-108
It has been argued that
simultanagnosia is a misnomer because
“agnosia” implies a failure of recognition,
whereas patients with simultanagnosia
can typically recognize the objects they
see, 104-108
One scenario in
which  object perception requires
preserved representation of  spatial
relations of parts, but there are more
complex ways in which spatial processing
is important for object perception. 104108

With this relationship between
space and object perception in mind,
space-based theories can explain how
whole objects are neglected in
simultanagnosia. 104108 Robertson et al.
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argue that damage to a spatially based
system may be responsible for findings
that appear to indicate object-based
effects, such as those demonstrating that
patients with simultanagnosia extinguish
objects based on object properties,
regardless of space. 104-108

In the case of
dysfunctional spatial input, objects may
be selected based on object properties,
and this explains why some objects are
extinguished at the expense of others in
simultanagnosia. 104-108

The
basic simultanagnosia phenomenon of
seeing only one object at a fime can
easily be explained by impaired spatial
selection, with preserved object
processing allowing the remaining object
to be identified. 104-108

This is consistent with
the conceptualization of patients with
simultanagnosia as “object detectors.”
Indeed, there is some evidence for
priority for object selection over spatial
selection in  simultanagnosia, implying
preservation of the former and deficits in
the latter. 104-108

There are theoretical accounts
explaining how impairment of spatial
processing can disrupt object perception.
There are two types of object recognition
systems: a spatial one that defines the
object in terms of shape and location,
and a second one as a retinotopic
representation of the object that is
activated by top-down information from
the first system, 104-108

Disruption of this spatial system
leaves the shape and size of an object
unclear, a conclusion supported by
computer simulations and consistent with
the fact that patients with
simultanagnosia sometimes have
inaccurate  perception of individual
objects. 109-111 These lesions are
supported by the effect of hostile
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behaviors in early childhood, which occur
interhemispherically as disconnection
(commissurectomy) and right
parietotemporal exclusion, which
consequently excludes the activities of
this region, such as creativity, synthesis
capacity, processing speed, emotional
intelligence, and cognitive flexibility. 109-111

Thus, with the
empirical practice associated with the
deduction that the fluidity of intelligence
is associated with the inteligence of
wisdom, or phronefics, in which it is
characterized by the ability of synthesis or
judgment using several knowledge at the
same time. 109-111

Avey et al. (2012) reported small
positive  associations  between  the
character strengths afttributed to the
vitue of wisdom and knowledge
(creativity, - curiosity, love of learning,
judgment, - and  perspective) and
performance on a verbal creativity task.
109-111 However, this pathophysiological
process that occurs in childhood may be
occurring silently, ‘with intergenerational
transmission, causing intelligence
limitations in children who are exposed to
ACE, in addition to the absence of the
development of emotional and fluid
intelligence.12

Thus, we
hypothesize a harmful and subtle
neuromaladjustment  mechanism  for
future approaches in new research on
human intelligence.

Conclusion

Our systematic review is limited by
the impossibility of performing a metao-
analysis due to the small number of
samples in the included studies. However,
there is evidence of neurological
mechanisms associated with states of
simultanagnosia  without a  defined
primary cause. It is a disorder that affects
aftention and thus brain processing,
which influences judgment and final
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perception.

We observed that less
simultanagnostic states may be related to
individuals with phronetic or simultaneous
knowledge, and consequently, the worse
their intensity, the greater the cognitive
limitation, due to the restriction of

capturing information from an object. 107
11

Another
limitation is that this is the first study to
propose simultanagnosia as a

neuromaladaptive process, which is a
new practical concept based on clinical
neuroscience, and which should be
better identified and observed by new
experimental and population research.
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