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Abstract 

Migraine refers to a unilateral severe throbbing headache that is accompanied by nausea, vomiting, 

photophobia, and sonophobia. It affects about 14% of the global population, leading to significant disability 

and lower quality of life. Chronic migraine is characterized by having 15 headache days or more per month, 

with chronic migraineurs experiencing greater disease burden, worse socio-economic functioning, and worse 

visual quality of life. These disabilities are attributed to the higher cortical hyperexcitability in chronic 

migraine patients compared with episodic migraineurs. Among the experienced visual complaints, visual 

aura, visual snow, and transient visual loss are among the most frequently reported complaints, with the aura 

being the most common visual symptom among chronic migraineurs. Clinical assessment of visual 

complaints in chronic migraine patients is considered challenging, as chronic migraineurs often report 

atypical or prolonged visual symptoms that cause diagnostic ambiguity, requiring differential diagnosis and 

accurate assessment of the visual symptoms to rule out serious secondary causes and avoid poor patient 

outcomes. This narrative review aims to explore current evidence regarding visual complaints among chronic 

migraineurs, in addition to clinical assessment of these complaints and differential diagnosis of migraine-

associated visual symptoms. 
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Introduction 

Migraine is defined as a unilateral severe throbbing 

headache, accompanied by nausea, vomiting, 

photophobia, and sonophobia (1). It is considered 

one of the most disabling neurological disorders 

worldwide, affecting about 14% of the global 

population with a higher prevalence among women, 

leading to a significant lowering of quality of life 

(2). It is further classified according to the presence 

of aura into migraine with aura and migraine 

without aura. It can also be classified based on the 

number of headache days into episodic migraine and 

chronic migraine. Chronic migraine is characterized 

by having 15 headache days or more per month, 

while episodic migraine is characterized by having 

14 headache days or less per month (3). 

Chronic migraine usually develops from episodic 

migraine that gradually increases in attack 

frequency, which supports the view of migraine as a 

spectrum disorder (4). Compared with episodic 

migraineurs, chronic migraine patients experience 

greater headache-related burden and worse socio-

economic functioning. Chronic migraine patients 

also are twice as likely to experience comorbid 

conditions such as anxiety and depression (5). 

Moreover, patients with chronic migraine have 

decreased visual quality of life compared to episodic 

migraineurs. In fact, their visual quality of life is 

considered as poor as those of patients with other 

neuro-ophthalmic disorders such as multiple 

sclerosis and ischemic optic neuropathy (6). 

Visual disturbances are common among migraine 

patients such as visual aura, visual snow, 

photophobia, and transient visual loss. These 

symptoms are attributed to cortical hyperexcitability 

as detected by magnetic resonance imaging (MRI). 

In migraine-related visual aura, a process known as 

cortical spreading depression (CSD) is responsible 

for the associated visual symptoms. It involves 

cortical hyperexcitability followed by 

hypometabolism or hypoperfusion that spreads 

along the occipital cortex (7). Chronic migraine 

patients exhibit greater cortical hyperexcitability 

than episodic migraineurs. Moreover, chronic 

migraineurs also exhibit persistent cortical 

hyperexcitability between migraine attacks, in 

contrast with episodic migraineurs who show 

intermittent cortical hyperexcitability, which 

explains the burden and severity of migraine in 

chronic migraine patients (8, 9). 

Clinical assessment of visual symptoms in migraine 

patients involves detailed patient history-taking to 

determine the characteristics of the visual 

complaint, including its nature, onset, progression, 

and duration. Clinical assessment also involves 

normal ophthalmology tests such as corrected visual 

acuity, fundus examination, visual field test, optical 

coherence tomography (OCT), Visual evoked 

potentials (VEP), and electroretinography (ERG) 

(10-14). In some cases, electroencephalography 

(EEG) and cranial magnetic resonance imaging 

(cMRI) are required to rule out other serious 

secondary causes such as ischemia. However, 

chronic migraine patients often report atypical or 

prolonged visual symptoms that cause diagnostic 

ambiguity, requiring differential diagnosis and 

accurate assessment of the visual symptoms to avoid 

poor patient outcomes (15). This narrative review 

aims to summarize current knowledge regarding 

visual complaints among chronic migraineurs, in 

addition to clinical assessment of these complaints 

and differential diagnosis of migraine-associated 

visual symptoms. 

Methodology 

This narrative review is based on an extensive 

literature search conducted on 27 November 2025 in 

PubMed, Cochrane, Scopus, and Web of Science 

databases using medical subject headings (MeSH) 

and relevant keywords. The search aimed to identify 

studies investigating the assessment of visual 

complaints in chronic migraine patients. The review 

focused on articles that investigate visual symptoms 

reported in patients with chronic migraine, in 

addition to their clinical evaluation and 

differentiating between migraine-related visual 

phenomena and serious secondary causes. No 

restrictions were applied regarding publication date, 

language, or type of publication to ensure a broad 

and inclusive investigation of the available 

literature. 
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Discussion 

Visual complaints in chronic migraine patients 

Approximately one third of migraine patients 

experience migraine with aura, with visual aura 

occurring in more than 90% of migraine with aura 

patients (1, 16). Visual aura is considered the most 

frequent visual symptom among chronic 

migraineurs. Typical visual aura presents with 

scintillating scotoma (flickering blind spots) or 

fortification spectrum (zigzag and diamond figures) 

that gradually extend to the peripheral visual field 

(15). Symptoms of visual aura often last for 5 to 60 

minutes, and they usually occur before or during the 

headache phase of a migraine attack (16). 

Scintillating scotoma refers to a blind spot or partial 

loss of vision accompanied by flashes, flickering, or 

shimmering lights that often appear as zigzag lines. 

Due to their characteristic flickering or zigzag 

patterns, scintillating scotomas are often 

categorized as a positive phenomenon. Fortification 

spectrum, also known as teichopsia, is described as 

a complex zigzagging pattern and flickering lines, 

which are typically irrespective of color, but they 

can occasionally present as color dense. These lines 

usually begin close to the center of visual field, 

followed by a gradual outward extension. Like 

scintillating scotoma, fortification spectrum is 

categorized as a positive phenomenon (17). 

Other simpler patterns of visual aura that may occur 

alone or in combination include flashes of bright 

light, phosphenes (small bright dots), focal visual 

field defects (localized blind spots), hemianopia 

(losing sight in half of the visual field), and visual 

blurring. Visual aura usually presents with more 

than one of these symptoms, with blurred vision and 

bright flashes of light being the most occurring 

visual patterns. Visual aura may be always bilateral 

(36%), always at the same side of the visual field 

(33%), differ from side to side (26%), or sometimes 

unilateral and bilateral (5%) (18). 

Persistent visual aura without infarction is 

considered a rare complication of migraine, and it 

refers to the condition of visual aura symptoms 

persisting for one week or more without evidence of 

infarction on neuroimaging. Although this condition 

is considered rare, it is well-documented and has 

been reported in several chronic migraine patients. 

Unfortunately, due to its rare occurrence, it may be 

confused with other visual complaints of migraine 

(16). 

Another visual symptom that is strongly associated 

with chronic migraine is the visual snow syndrome. 

Patients often describe visual snow as small dots in 

the entire visual field that resemble television static 

(16). The presentation of visual snow symptoms 

differs greatly from migraine-related visual aura 

regarding duration, consistency, and location of 

symptoms within the visual fields (19). Visual snow 

is often associated with other visual disturbances 

such as palinopsia (trailing and after images), bright 

flashes of light, photophobia (light sensitivity in 

which normal light is perceived as either too bright 

or painful), and nyctalopia (impaired night vision) 

(20). Visual snow should not be misinterpreted as 

migraine-related visual aura or persistent visual aura 

(16). 

Transient visual loss is a common negative visual 

phenomenon among migraine with aura patients. 

Migraine-associated transient vision loss starts 

gradually over several minutes, lasting from 30 

minutes to several hours. Migraine-related vision 

loss can be followed by headache or may occur 

without headache (21). 

Clinical assessment of visual symptoms in 

migraine patients 

Clinical assessment of migraine-related visual 

symptoms involves patient history, ophthalmology 

testing, and neuroimaging. Detailed patient history 

is required to determine the specifics of the visual 

symptom, including its nature, onset, progression, 

and duration, in addition to using structured 

headache and aura diaries to better understand the 

frequency, pattern, and triggers of aura episodes (16, 

22). The most helpful questions that a clinician 

should ask for history-taking are whether the visual 

symptoms are present in one eye or in both, whether 

the onset of symptoms was sudden or over minutes 

or days, and whether the symptoms have occurred 
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only once or frequently or continuously persistent 

(15). 

Normal ophthalmology tests are used for 

assessment of visual symptoms among migraine 

patients. These tests include corrected visual acuity, 

fundoscopy, visual field examination, optical 

coherence tomography, visual evoked potentials, 

and electroretinography. Detailed ophthalmological 

examination that includes corrected visual acuity 

and fundus examination is required for 

determination of refractive errors in migraine 

patients (10). Visual field losses are mainly detected 

through visual field testing. Temporal modulation 

perimetry is a specific type of visual field 

examination that measures flicker sensitivity across 

the visual field, and it has been used to identify field 

losses in migraine patients and detect alterations in 

temporal processing among migraineurs (11). 

To detect retinal changes, OCT is used. It is a 

technique that utilizes infrared wavelengths for 

measurement of thinning of the retinal nerve fiber 

layer (12). OCT has been used to detect constriction 

of the retinal and ciliary arteries, which may 

contribute to ischemic damage to the optic nerve, 

retina, and choroid in migraine patients (23). 

Moreover, chronic migraine patients have been 

shown to have decreased retinal thickness, as 

detected via OCT (24). VEP are obtained by 

recording the induced electroencephalographic 

activity in the visual cortex in response to repeated 

visual stimuli, and it is considered a reliable 

measure for cerebral responsiveness to visual 

stimuli. VEP amplitude has been found to be higher 

in migraine patients, indicating visual hyper-

responsiveness (13). ERG is used to detect 

electrophysiological deficits and retinal dysfunction 

in migraine patients. Abnormally reduced ERG 

responses have been reported in migraine patients 

with no visual field loss and asymptomatic in 

between migraine attacks, suggesting a possible 

retinal locus of neuronal dysfunction in migraineurs 

(14).  

Neuroimaging is considered necessary when the 

neurological deficit presentation is atypical. Red 

flags include new-onset symptoms, persistent 

symptoms for more than one hour, symptoms 

affecting one eye only, onset at an older age, and 

additional ocular or neurologic deficits. 

Neuroimaging techniques include MRI and EEG. 

MRI and EEG are used to capture features of CSD, 

which is responsible for the visual symptoms of 

migraine aura (25). Moreover, EEG is used to 

distinguish between migraine aura and visual 

epilepsy aura, while MRI is used for detection of 

ischemia (15). 

Differential diagnosis of migraine-associated 

visual symptoms 

Visual aura is characterized by transient visual 

disturbances that cause diagnostic ambiguity due to 

their overlapping with other neuro-ophthalmic 

conditions, namely transient ischemic attack (TIA) 

and epilepsy aura. Therefore, accurate diagnosis of 

migraine-related visual aura from other conditions 

that cause transient visual disturbances is 

considered critical. The diagnostic approach to 

migraine-related visual aura comprises a 

multifaceted assessment that includes clinical 

evaluation, neuroimaging techniques, and 

differential diagnosis (17). The principal difference 

between migraine-related visual aura and TIA is that 

TIA involves acute onset of several negative 

symptoms in a simultaneous manner, and the patient 

is usually elderly (above 50 years) (26), while in 

epilepsy aura the main distinguishing characteristic 

from migraine-related visual aura is how long the 

phenomenon lasted. Epilepsy aura presents with 

acute onset of symptoms with a duration below 5 

minutes. Duration of more than 5 minutes indicated 

migraine-related visual aura. Moreover, epilepsy 

patients rarely report photophobia, sonophobia, or 

occurrence of nausea or vomiting (27). 

As for visual snow, although it is often benign, some 

serious conditions may have an initial presentation 

of visual snow, and they should be excluded to avoid 

serious ocular damage or even death. There are four 

main categories of pathologies that mimic visual 

snow, including neurological disorders, ocular 

pathologies, drug-related visual snow, and other 

systemic diseases. Red flags when evaluating 

possible visual snow include new-onset visual 

snow, intermittent or sudden exacerbation of visual 
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snow, unilateral or hemifield visual snow, onset at 

an older age, history of recently discontinued illicit 

drugs, and additional ocular or neurologic deficits 

(28). 

Neurological disorders that affect the occipital 

visual area may induce visual snow, such as stroke, 

epilepsy, multiple sclerosis, neoplastic diseases, and 

degenerative diseases. Ocular pathologies that may 

present with visual snow include macular atrophy 

(Charles Bonnet syndrome), central serous 

retinopathy, vitreous detachment, and optic atrophy. 

Drug-related visual snow includes hallucinogen 

persisting perception disorder (HPPD), in addition 

to the effects of other medications such as proton 

pump inhibitor, imiquimod, ciprofloxacin, 

tamoxifen, amantadine, testosterone, citalopram, 

duloxetine, and bupropion as well as intravenous 

steroids (29).  

Furthermore, visual snow may be misdiagnosed as 

migraine-related visual aura. However, there are 

several distinctions between migraine aura and 

visual snow syndrome. Visual snow affects the 

whole visual field, and it lacks typical features of 

migraine aura such as scintillating scotomas and 

fortification spectra. It is considered a persistent 

visual phenomenon and does not fluctuate with 

migraine cycle. Moreover, visual snow syndrome 

shows no evidence of cortical spreading depression 

and does not respond to antimigraine drugs. In fact, 

recent studies support the view of visual snow as a 

separate condition that often co-exist with migraine 

as a comorbidity, and may be present alone (16, 20, 

30). 

For differential diagnosis of visual snow, standard 

history, neurologic examination, and neuroimaging 

using magnetic resonance imaging and EEG can 

exclude secondary visual snow due to neurological 

disorders. While ocular pathologies can be ruled out 

through ophthalmologic examination, including 

visual field testing, fundus examination, OCT, and 

ERG. To identify drug-related visual snow, detailed 

and accurate patient history in addition to causality 

assessment tools for adverse drug reaction are 

important to recognize HPPD and medication-

induced visual snow (20, 28, 31). 

Transient vision loss has various causes that can be 

benign such as migraines or life-threatening such as 

carotid artery disease or thromboembolism (32). 

Transient vision loss also manifests as a visual 

symptom in migraine with aura, and it presents with 

binocular or homonymous auras that arise from 

cortical hyperexcitability in migraineurs (33). 

Transient monocular total vision loss or monocular 

field defects that are fully reversible and followed 

by a migraine headache is a condition known as 

retinal migraine, potentially linked to retinal 

ischemia (34). Overlaps between transient vision 

loss presentations in retinal migraine and migraine 

with aura cause diagnostic ambiguity. These 

diagnostic overlaps comprise transient phenomena 

that are less than one hour, in addition to gradual 

spread. Main distinctions between the two 

conditions are laterality, symptom type, as well as 

duration variability. Detailed and accurate history-

taking that emphasizes monocularity of the 

symptoms in addition to ruling out vascular 

pathologies such as retinal hemorrhage, arterial 

occlusion, and transient ischemia, are critical for 

proper diagnosis of retinal migraine and avoiding 

poor outcomes such as permanent vision loss (33). 

Future directions 

Wearable devices driven by artificial intelligence 

(AI) offer new opportunities for diagnosis and 

monitoring of migraine attacks. Implementation of 

AI allows for vast data processing for identification 

of patterns and symptom prediction to provide 

personalized interventions. These wearable sensors 

offer real-time measurements for metabolic and 

hormonal activity, providing a better understanding 

of migraine-associated physiological changes. Such 

devices include smartwatches and EEG-integrated 

headbands that can record biometric data related to 

migraine pathophysiology (35). Moreover, the use 

of electronic migraine diaries is facilitated through 

specialized mobile applications. Migraine Buddy is 

a widely used headache application that offers a 

convenient and effective way for patients to track 

details of their headache or migraine attacks, 

including type, symptoms, duration, triggers, 

severity, frequency, and medication use, and attack 

severity in real time (36). These electronic diaries 
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have several advantages over traditional paper-

based headache diaries, including reducing the 

burden of manual record-keeping, along with 

minimizing the risk of recall bias, which leads to 

better and personalized management (37). 

Advancements in migraine diagnostics involve the 

use of supervised machine learning approaches for 

identifying chronic migraine based on its 

characteristic alterations in sensory processing (38). 

These alterations in sensory processing include 

decreased activation in brainstem and cortical 

regions, along with increased brainstem-to-cortex 

effective connectivity. Moreover, enhanced 

brainstem-to-cortex connectivity is considered an 

indicator of progression of episodic migraine into 

chronic migraine. A study investigated combining 

EEG with machine learning algorithms, in which 

classification models were used to identify 

electrophysiological and psychometric features 

associated with headache frequency. Results 

showed that these models could differentiate 

between migraineurs and healthy controls, in 

addition to distinguishing between chronic 

migraineurs and episodic migraineurs. Moreover, 

the study identified characteristic patterns of altered 

brainstem–cortex activation and interaction that 

play a role in the progression of episodic migraine 

into chronic migraine (39). 

Conclusion 

Proper clinical assessment of migraine-related 

visual symptoms is critical in chronic migraine 

patients. Differential diagnosis of the reported 

visual symptoms is required to rule out ocular 

pathologies and other serious secondary causes such 

as stroke and transient ischemic attack. Red flags 

include new-onset symptoms, persistent symptoms 

for more than one hour, symptoms affecting one eye 

only, onset at an older age, and additional ocular or 

neurologic deficits. Moreover, advancements in 

migraine diagnostics provide valuable tools for 

rapid and accurate identification of migraine 

symptoms and patterns, along with the possibility of 

prediction of migraine chronification. 
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