
PSYCHOLOGICAL SCALES scales.arabpsychology.com

VISUAL EXTINCTION

Authored by

mohammad looti

October 20, 2025

RECOMMENDED CITATION

mohammad looti (2025). VISUAL EXTINCTION. PSYCHOLOGICAL SCALES. Retrieved

from https://scales.arabpsychology.com/?p=52863

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=52863
https://scales.arabpsychology.com/?p=52863
https://scales.arabpsychology.com
https://scales.arabpsychology.com


VISUAL EXTINCTION 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

VISUAL EXTINCTION

Primary Disciplinary Field(s): Cognitive Neuroscience, Neuropsychology, Neurology

1. Core Definition

Visual extinction is a specific neurological phenomenon characterized by a failure to consciously

perceive a stimulus presented in the contralesional visual field when a competing stimulus is

presented simultaneously in the ipsilesional visual field. Importantly, the patient retains the ability to

perceive the contralesional stimulus perfectly well when it is presented in isolation, distinguishing

this condition fundamentally from primary sensory deficits such as hemianopia. This deficit

represents a failure in the competitive processing and prioritization of visual input, rather than a

failure of initial sensory registration, placing it firmly within the domain of attentional disorders. The

defining characteristic of visual extinction is the suppression or "extinction" of awareness for the

stimulus that is typically contralateral to the site of brain injury, specifically when the visual system

is taxed by concurrent input.

This condition is classified as a type of visual neglect, although it is often considered a subtler, or

perhaps recovering, manifestation of the broader syndrome known as hemispatial neglect. While

hemispatial neglect involves a profound failure to attend to or respond to stimuli and events on the

affected side of space regardless of simultaneous competition, extinction only emerges under

conditions of dual or multiple simultaneous stimulations. It is, therefore, a crucial diagnostic

indicator that reveals a limitation in the capacity of the damaged hemisphere to engage in

competitive resource allocation necessary for conscious perception. The failure is not one of visual

acuity but of allocating selective attention necessary to bind the features of the stimulus and bring

them into conscious awareness when other, more salient stimuli are present.

The core mechanism underlying visual extinction suggests that when two stimuli compete for

limited processing resources in the damaged brain, the input from the ipsilateral (unaffected) visual

field dominates, effectively blocking or extinguishing the input from the contralateral (affected) field

before it reaches conscious representation. This phenomenon is not limited strictly to the visual

modality; similar competitive failures can be observed in tactile extinction (extinguishing touch on

one side when touch occurs simultaneously on both sides) and auditory extinction. Understanding

visual extinction provides a unique window into the neural mechanisms of attentional rivalry and

the prerequisites for conscious sensory experience.

2. Neurological Basis and Localization

Visual extinction takes place as an outcome of brain injury, typically resulting from vascular events

such as stroke, but also possible following trauma or tumors. The lesion location most commonly

associated with visual extinction is the posterior association cortex, particularly the parietooccipital
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cortex. Specifically, damage to the posterior parietal cortex (PPC), especially in the right

hemisphere, is highly implicated. The PPC plays a critical role in spatial attention, orientation, and

the integration of sensory information across different modalities, acting as a crucial hub for the

transformation of sensory data into actionable, spatial maps of the environment.

The anatomical connection between the site of injury and the resulting visual deficit is strictly

contralateral: injury to the right parietooccipital cortex results in extinction occurring in the left visual

field, and vice versa. The parietal lobe is believed to host the neural networks responsible for

prioritizing incoming sensory information and initiating shifts of attention. When this system is

compromised, the capacity for the injured hemisphere to effectively process and represent stimuli

arriving from the contralateral space is significantly reduced, especially under conditions that

require rapid switching or parallel processing. The right hemisphere is often noted to have a

dominant role in mediating attention to both left and right hemispace, meaning that right-

hemisphere lesions tend to produce more severe and persistent forms of spatial neglect and

extinction compared to left-hemisphere lesions.

Further research into the neurological substrates has pointed toward damage affecting white

matter tracts connecting the parietal lobe to other critical areas, such as the frontal eye fields (FEF)

and the superior temporal gyrus. It is thought that damage to these pathways disrupts the signaling

cascade necessary for the contralesional stimulus to be processed sufficiently quickly and

forcefully to win the competition against the ipsilesional stimulus. The integrity of the attentional

network--not just the primary visual pathway--is paramount. If the lesion solely affected the primary

visual cortex (V1), the result would be primary blindness (hemianopia), not extinction; the

persistence of vision when the stimulus is presented alone confirms that V1 and the earlier visual

processing stages remain functional.

3. Relationship to Neglect and Hemianopia

Differentiating visual extinction from related clinical conditions like hemispatial neglect and

hemianopia is critical for accurate diagnosis and understanding the underlying pathophysiology.

Hemianopia is a primary sensory deficit where damage to the primary visual cortex (V1) or the

optic radiations results in actual blindness in the corresponding half of the visual field. A patient

with pure hemianopia cannot see the stimulus in the affected field regardless of whether other

stimuli are present or not. Visual extinction, conversely, is an attentional, or higher-order

processing, deficit.

Visual extinction is often observed in patients recovering from more severe hemispatial neglect.

Neglect involves a fundamental failure to orient, report, or respond to stimuli in the contralesional

side of space, often extending beyond the visual field to include auditory and tactile space, and

even mental representation of space. As the patient recovers, the global neglect syndrome may
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diminish, leaving visual extinction as a residual, isolated competitive failure. This progression

suggests a continuum of recovery, where the most robust attentional failures (neglect) subside

first, leaving only the subtlest failure (extinction) detectable under high-demand, competitive

circumstances.

The distinction highlights that extinction is a deficit of conscious awareness and attention, not

sensation. The affected visual information successfully enters the brain and reaches non-

conscious processing centers. Evidence from experiments using non-conscious priming shows that

even extinguished stimuli can still influence behavior (e.g., speed up reaction times or bias choice),

demonstrating that the information is processed up to a high level, but is simply prevented from

achieving the threshold necessary for subjective conscious experience due to the competition from

the dominant, ipsilesional stimulus. Thus, extinction provides evidence for the dissociation between

sensory input and conscious perception mediated by attentional resources.

4. Clinical Presentation and Assessment

The clinical assessment of visual extinction relies almost exclusively on the method of double

simultaneous stimulation (DSS). During this procedure, the examiner attempts to identify the

competitive failure that defines the condition.

The procedure for visual DSS involves the patient maintaining fixation on a central point (usually

the examiner's nose or a fixed target). The examiner then presents stimuli in three distinct

conditions: first, unilaterally in the ipsilesional field (e.g., wiggling fingers on the patient's right side

if the patient has a right-sided lesion); second, unilaterally in the contralesional field (e.g., wiggling

fingers on the patient's left side); and third, simultaneously in both visual fields. A patient suffering

from pure visual extinction will correctly report the stimulus in the first two conditions (unilateral

presentation) but will fail to report the stimulus in the contralesional field during the third condition

(simultaneous presentation).

Key characteristics observed in the presentation of visual extinction include its modality-specificity,

although cross-modal extinction can occur, and its dependence on stimulus complexity. The

phenomenon is most reliably observed when the competing stimuli are of similar saliency or

intensity. If the contralesional stimulus is significantly brighter, louder, or more dynamic than the

ipsilesional stimulus, it may momentarily overcome the competitive disadvantage, though this is

rare in clear-cut cases of extinction. Furthermore, the disorder is typically stable following the acute

phase of injury, often persisting long after other acute neurological symptoms have resolved,

making it a reliable marker of sustained attentional pathway dysfunction.

Unilateral Presentation: The patient accurately reports the presence of the stimulus in the

affected visual field. This confirms that basic visual sensory processing is intact.

Ipsilesional Competition: When a stimulus is presented simultaneously in the unaffected field,
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the contralesional stimulus is inhibited and does not reach conscious awareness.

Modality: Extinction can be tested and observed not only visually but also through tactile

stimulation (touching both hands simultaneously) or auditory stimulation (presenting tones to both

ears).

5. Theories of Underlying Mechanism

Several competing and complementary theories attempt to explain why the contralesional stimulus

is extinguished during simultaneous presentation. The primary models focus either on resource

competition within a damaged network or on inherent biases in the deployment of spatial attention.

One leading hypothesis is the Competition Hypothesis, which posits that the parietal lobe acts as

a crucial bottleneck for conscious awareness. Both ipsilesional and contralesional stimuli send

signals to the parietal cortex, where they compete for representation. In the healthy brain, this

competition is fair, and both stimuli are processed adequately. However, following injury, the

processing capacity or inhibitory mechanisms in the damaged hemisphere are compromised. The

signal representing the stimulus from the unaffected side is processed more strongly or rapidly in

the remaining intact networks, effectively winning the competition for representation and

suppressing the signal from the affected side before it can reach the threshold of conscious

awareness. This is often framed in terms of neural activity: the neural firing related to the

ipsilesional stimulus actively inhibits the weaker firing related to the contralesional stimulus.

Another major theoretical framework involves the concept of an Attentional Bias. This theory

suggests that the parietal damage creates an inherent, pathological bias of attention toward the

ipsilesional side of space. This bias is minimal during unilateral stimulation, allowing the

contralesional stimulus to eventually capture attention. However, when simultaneous input occurs,

the ipsilesional stimulus confirms and exacerbates the existing bias, immediately drawing all

available attentional resources. The contralesional stimulus, already disadvantaged by the

structural damage, is completely overlooked because the attentional spotlight has been firmly

directed away from its location. This explains why the failure is only evident under competitive

conditions--the competition forces the pre-existing bias to manifest as a total suppression of

awareness.

Furthermore, models focusing on the relationship between spatial attention and visual working

memory suggest that extinction reflects a failure to allocate the necessary resources to encode the

contralesional stimulus into short-term storage. If the ipsilesional stimulus consumes the limited

resources of a damaged attentional system, the extinguished stimulus, though initially processed,

fails the final step of integration required for explicit report or memory consolidation. These theories

collectively highlight that visual extinction is a dynamic deficit rooted in the limitations of a damaged

high-level processing network rather than a static consequence of sensory pathway destruction.
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6. Historical Context and Significance

The phenomenon of extinction was recognized and documented by early neurologists studying

patients with focal brain lesions, particularly those affecting the parietal lobe. Its observation was

critical in shifting the understanding of neurological deficits away from simple sensory loss toward

concepts of integrated perception and attention. Early observations demonstrated that a patient

might respond normally to a pinprick on the left hand when presented alone, but deny feeling it

when the right hand was also pricked. This clear demonstration of competitive failure helped

establish the parietal lobe's role not just in sensory processing, but in the complex task of sensory

integration and prioritization.

The study of visual extinction remains highly significant in modern cognitive neuroscience for

several reasons. Firstly, it offers a purified experimental model for studying selective attention.

Since the affected side's sensory pathways are known to be intact (due to performance on

unilateral trials), the extinction phenomenon allows researchers to isolate the failure point to

competitive processing and the final entry into conscious awareness, divorced from primary

sensory loss.

Secondly, extinction has played a vital role in validating and refining models of parallel processing

and bottleneck theories in the brain. The fact that non-conscious processing of the extinguished

stimulus can still occur has provided strong evidence for the functional separation between implicit

processing systems and explicit, conscious report systems. This has implications for understanding

disorders of consciousness and the neural correlates of awareness. Extinction serves as a

powerful diagnostic tool that can reveal subtle but persistent deficits in attentional networks,

particularly in patients who appear otherwise fully recovered from a stroke or brain injury.

7. Further Reading
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