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Visual Aura

Primary Disciplinary Field(s): Neurology, Ophthalmology, Clinical Neuroscience

1. Core Definition and Nomenclature

A visual aura represents a complex neurological phenomenon characterized by transient,

reversible disturbances in vision, sensation, or motor function that typically precede or accompany

a migraine headache. While frequently referred to interchangeably with migraine aura, the visual

component is by far the most prevalent manifestation, often leading to the synonymous use of the

term visual migraine in clinical settings. The visual aura is recognized by the International

Headache Society (IHS) as a defining characteristic of migraine with aura, distinguishing it from the

far more common migraine without aura. Critically, these disturbances are temporary and fully

reversible, serving as a key diagnostic indicator that the neurological event is distinct from more

severe conditions like stroke or transient ischemic attacks.

The core definition emphasizes that the visual disturbance originates within the central nervous

system, specifically the occipital cortex, rather than the retina or optic nerve. This central origin

explains why the disturbance is generally experienced in both visual fields (binocularly), even

though the patient may perceive it as centered in one eye initially. The experience acts as a crucial

prodromal or premonitory sign, often providing the patient with advance warning--usually

between five minutes and an hour--before the onset of the debilitating cephalalgia (headache

phase). The integrity of the visual field outside the immediate affected area typically remains

normal, allowing patients to function, albeit with significant distraction and impairment in the central

or paracentral vision.

Historically, the interpretation of auras has evolved from merely being psychological phenomena to

being recognized as distinct physiological events reflecting underlying cortical processes. The

recognition of the aura as an objective neurological event solidified its importance in differential

diagnosis, particularly differentiating classic migraine presentations from other causes of transient

visual loss. Understanding the precise definition is paramount for effective patient education and

management, allowing individuals who experience these warning signs to initiate acute treatment

protocols promptly, potentially mitigating the severity of the subsequent headache phase.

2. Primary Disciplinary Fields

The study and clinical management of visual aura fall primarily under the domain of Neurology,

given its origin in the cerebral cortex and its strong association with migraine, a primary

neurological disorder. Neurologists are responsible for accurately diagnosing the condition, ruling

out potential vascular or epileptic mimics, and establishing long-term treatment plans that may
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involve prophylactic medications aimed at stabilizing neuronal excitability. The neurological

perspective focuses heavily on the pathophysiology, specifically the phenomenon of Cortical

Spreading Depression (CSD), which is believed to be the electrophysiological correlate of the aura

phase.

Ophthalmology plays a significant supporting role, particularly during the initial diagnostic phase.

Patients frequently present to ophthalmologists reporting acute visual changes, such as flickering

lights or blind spots. The ophthalmologist's primary task is to confirm that the visual disturbance is

not retinal or ocular in origin (e.g., retinal detachment, optic neuritis, or retinal migraine) through

comprehensive eye exams, including visual field testing and imaging of the posterior segment of

the eye. If the examination confirms a neurological rather than an ocular etiology, the patient is

subsequently referred to a neurologist for definitive migraine diagnosis and management.

Furthermore, Clinical Neuroscience provides the foundational research necessary to understand

the cellular and molecular mechanisms driving the visual aura. This field investigates the intricate

relationship between neuronal firing patterns, neurotransmitter release (especially glutamate), and

blood flow changes that characterize CSD. Advanced neuroimaging techniques, such as functional

Magnetic Resonance Imaging (fMRI), are employed by neuroscientists to visualize the propagating

wave of neuronal hypo- and hyperactivity across the visual cortex during the aura phase, providing

objective evidence that aligns with the subjective patient experience.

3. Clinical Phenomenology and Presentation

The most common and characteristic manifestation of a visual aura is the scintillating scotoma.

This term describes a transient blind spot (scotoma) that is bordered by flickering, shimmering, or

flashing lights (scintillations). The visual disturbance typically starts subtly, often as a small, central

or paracentral spot of flickering light, which obscures vision within that limited area. Unlike a simple

blind spot, the edges of the scintillating scotoma are highly organized and dynamic, displaying

complex geometric patterns.

These patterns often take the form of a zigzag, fortress-like, or crenellated edge, a phenomenon

historically described as the fortification spectrum (or teichopsia, derived from the Greek for "city

wall view"). This zigzag boundary slowly enlarges and migrates across the visual field, typically

moving from the center toward the periphery over a period of minutes. As the bright, geometric

border expands, the area within the scotoma often becomes totally or partially obscured, leading to

significant temporary visual impairment. Importantly, the expanding nature of the scotoma reflects

the slow spread of the underlying neurophysiological activity across the visual cortex.

Beyond the classic scintillating scotoma, visual auras can present with other positive and negative

symptoms. Positive symptoms involve the perception of things that are not actually present, such

as phosphenes (flashes of light), photopsia (spots or sparks), or the aforementioned geometric
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patterns. Negative symptoms involve a loss of function, most notably the scotoma itself, but can

also include transient hemianopsia (loss of half the visual field) or visual distortion, such as

micropsia (objects appear smaller) or macropsia (objects appear larger). The clinical presentation

dictates the need for thorough investigation to distinguish the migraine process from acute retinal

or cerebral vascular events.

4. Underlying Pathophysiology: Cortical Spreading Depression (CSD)

The widely accepted neurophysiological mechanism underlying the visual aura is Cortical

Spreading Depression (CSD), a slowly propagating wave of neuronal and glial depolarization that

moves across the cerebral cortex. In the context of visual aura, this wave initiates in the primary

visual cortex (occipital lobe) and spreads anteriorly at a rate of approximately 2-5 millimeters per

minute, which correlates precisely with the slow, deliberate expansion of the scintillating scotoma

described by patients.

The process begins with a massive, near-complete depolarization of neurons and glia, leading to

the release of high concentrations of excitatory neurotransmitters, notably glutamate, and

potassium into the extracellular space. This initial phase of intense neuronal activity corresponds to

the positive visual phenomena (the scintillations and flickering light). Following this depolarization

wave, the neurons enter a sustained period of profound suppression or silence (hyperpolarization),

which corresponds directly to the negative visual phenomena, or the blind spot (scotoma) that trails

the shimmering edge.

CSD also interacts critically with the cerebral vasculature. As the depolarization wave passes, it is

accompanied by transient hyperperfusion (increased blood flow) in the area immediately preceding

the wave, followed by prolonged oligemia (reduced blood flow) in the wake of the depression.

While CSD is the primary mechanism for the aura itself, it is hypothesized that the subsequent

cascade of events--including the release of vasoactive neuropeptides such as Calcitonin Gene-

Related Peptide (CGRP)--is responsible for activating trigeminal afferents and ultimately triggering

the inflammatory and pain phase (the headache) that follows the aura.

5. Temporal Progression and Duration

A defining characteristic of the visual aura, crucial for diagnosis under IHS criteria, is its strictly

defined temporal progression. Unlike sudden or instantaneous visual loss associated with vascular

events, the visual aura develops gradually, typically building up over a period of five minutes or

longer. The slow evolution reflects the rate of CSD propagation across the occipital lobe. This

gradual onset is a key factor distinguishing benign migraine aura from neurological emergencies.

The duration of the visual aura is also highly consistent, usually lasting between 20 minutes and 60

minutes. Rarely do auras persist for longer than one hour. If an aura lasts significantly longer (e.g.,

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Calcitonin_gene-related_peptide
https://en.wikipedia.org/wiki/Calcitonin_gene-related_peptide
https://scales.arabpsychology.com/?p=36348
https://scales.arabpsychology.com
https://scales.arabpsychology.com


Visual Aura 5

PSYCHOLOGICAL SCALES scales.arabpsychology.com

several hours or days), it raises suspicion for other conditions or potentially a rare complication

known as persistent aura without infarction (a diagnosis reserved for auras lasting longer than

one week), or even a migrainous infarction, though the latter is exceptionally uncommon. The self-

limiting nature of the event is central to its definition and prognosis.

Following the resolution of the visual disturbance, the headache phase typically begins

immediately or shortly thereafter. In some cases, known as aura without headache (or acephalgic

migraine), the visual symptoms occur in isolation, particularly common in older adults who have a

history of classic migraine with aura in their youth. The entire sequence--onset, peak, and

resolution--is predictable and generally consistent for an individual patient, allowing them to

recognize the warning signs and prepare for the subsequent headache phase.

6. Differential Diagnosis and Clinical Significance

The transient nature of the visual aura necessitates a careful differential diagnosis, as several

serious conditions can mimic its presentation, particularly those involving focal neurological

deficits. The most critical differentiation is between visual aura and a Transient Ischemic Attack

(TIA) or stroke. While both involve transient neurological deficits, TIA symptoms (e.g., amaurosis

fugax, sudden hemiparesis) typically appear suddenly, last for a shorter duration (often less than

five minutes), and rarely involve the complex, geometric, and dynamic positive visual phenomena

characteristic of the scintillating scotoma. Furthermore, TIA visual symptoms are often monocular

(affecting one eye) due to retinal artery involvement, whereas migraine aura is typically binocular

(affecting both visual fields).

Another key mimic is a retinal migraine, which involves transient monocular vision loss caused by

vasospasm in the retinal or choroidal circulation. While retinal migraine is rare, its monocular

presentation immediately helps distinguish it from the binocular cortical origin of the typical visual

aura. Additionally, certain forms of focal epilepsy can present with visual seizures (occipital lobe

epilepsy), which are characterized by brief, stereotyped visual phenomena, usually involving

simple, colored shapes that flicker rapidly. Epileptic visual events are generally much shorter

(seconds to minutes) and often lack the slow, migratory progression typical of CSD-driven aura.

The clinical significance of accurately diagnosing visual aura extends beyond avoiding

misdiagnosis of stroke. Migraine with aura, compared to migraine without aura, carries a slightly

elevated risk profile for certain vascular events, particularly in women who use combined oral

contraceptives. Therefore, precise classification allows clinicians to implement risk factor

modifications and optimize patient management, recognizing that the aura itself is a marker of

heightened cortical vulnerability.
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7. Management and Prognosis

The management of visual aura is intrinsically linked to the management of the underlying migraine

disorder. Treatment strategies are generally bifurcated into acute management for the headache

phase and prophylactic therapy aimed at reducing the frequency and severity of both the headache

and the aura events.

During the aura phase itself, acute treatment with standard abortive medications such as triptans

or non-steroidal anti-inflammatory drugs (NSAIDs) is often ineffective for the aura symptoms, as

the CSD mechanism is largely refractory to these pain-targeted drugs. However, patients are

typically advised to take their acute migraine medication immediately upon the resolution of the

aura or the onset of the headache, as timely intervention maximizes the efficacy of these

treatments against the pain phase. Some patients benefit from simple measures during the aura,

such as resting in a dark, quiet environment, which can sometimes minimize the intensity of the

subsequent headache.

Prophylactic treatment is crucial for individuals experiencing frequent or disabling auras. These

medications aim to stabilize neuronal excitability and reduce the likelihood of CSD initiation.

Common prophylactic agents include certain anti-epileptic drugs (e.g., topiramate), beta-blockers

(e.g., propranolol), and, more recently, calcitonin gene-related peptide (CGRP) receptor

antagonists or monoclonal antibodies. The prognosis for visual aura is generally excellent; while

the episodes can be frightening and disruptive, they are usually benign and fully reversible, and

effective prophylactic treatment can significantly diminish their occurrence.

Further Reading

Migraine aura (Wikipedia)

Visual Aura and its Differential Diagnosis (National Center for Biotechnology Information)

Scintillating scotoma (Wikipedia)

Cortical Spreading Depression (Wikipedia)
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