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PALINOPSIA

PALINOPSIA

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

1. Core Definition

Palinopsia is a debilitating visual symptom defined as the pathological continuation or
reappearance of a visual image after the inciting stimulus has been completely removed. Derived
from the Greek palin (again) and opsis (seeing), this phenomenon signifies a failure of the visual
system to appropriately terminate neural activity associated with a past stimulus. Unlike
physiological afterimages, which are brief, predictable responses to intense light exposure,
palinopsia is prolonged, often complex, and indicative of underlying neurological or
pharmacological disturbances. While sometimes colloquially referred to as palinopia, the preferred
clinical term is palinopsia.

The persistence of these images can vary dramatically in duration, ranging from seconds to hours,
and in complexity, from simple color flashes to highly detailed, formed scenes. This condition
poses significant functional challenges for affected individuals, severely interfering with daily
activities such as reading, driving, and navigating complex environments. Because the symptom
involves the pathological retention of visual information, its presence necessitates a thorough
investigation to determine the specific neurological or chemical origin.

2. Classification and Phenomenology

Palinopsia is clinically categorized into two distinct forms based on phenomenology and presumed
pathophysiology: illusory palinopsia and hallucinatory palinopsia. This classification is vital for
guiding the diagnostic process, as each type often corresponds to different underlying etiologies
and treatment responses.

Illusory palinopsia is characterized by visual disturbances that are stimulus-dependent and often
influenced by environmental factors such as ambient light, movement, or contrast. These
symptoms include prolonged afterimages that persist much longer than normal, visual trailing (or
'streaking'), and dyschromatopsia. The resulting images generally maintain the characteristics of
the original stimulus and are often fleeting or dynamic. This type is generally thought to arise from
global alterations in visual processing or excitability, often linked to pharmacological agents,
migrainous phenomena, or certain ocular diseases. lllusory palinopsia represents a malfunction in
the temporal aspects of visual processing, characterized by the inability of the visual cortex to
rapidly reset its firing state after stimulation.

Hallucinatory palinopsia, by contrast, involves the persistent recurrence of formed, complex
images that reappear spontaneously, long after the original stimulus has been removed, and are
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often independent of current visual input or environmental context. These images are typically
detailed, can last for extended periods (minutes to days), and frequently appear superimposed
upon the current visual field. This form is strongly associated with focal neurological damage,
particularly lesions within the visual association areas of the posterior cortex, such as the parietal
or occipital lobes. Because these images are complex and structured, they are often considered a
type of visual hallucination rooted in localized cortical hyperexcitability or disinhibition,
differentiating them from the simpler visual anomalies seen in the illusory form.

3. Etiology and Associated Conditions

The causes of palinopsia are heterogeneous, encompassing neurological, pharmacological, and
psychiatric factors. The correlation between palinopsia and specific brain pathology means that its
onset can be a crucial indicator of serious underlying disease. The original source content
highlights posterior brain damage, drug impacts, and seizures as core correlates, which form
the primary categories of etiology.

Structural neurological disease is the most common cause of hallucinatory palinopsia. Lesions
such as tumors, cerebral infarctions (strokes), arteriovenous malformations, or abscesses affecting
the visual cortex (specifically the lingual gyrus or other parts of the occipital and parietal lobes) can
disrupt the normal flow and termination of visual signals. This damage often results in
deafferentation, leading to the hyperexcitability of surviving neurons and the pathological re-
emergence of stored visual information. Specific damage to the right hemisphere is often
associated with more complex visual disturbances.

Pharmacological induction and exposure to certain substances frequently cause illusory palinopsia.
Prescription medications implicated include selective serotonin reuptake inhibitors (SSRIs), certain
anticonvulsants (e.g., topiramate), and some anesthetic agents. Furthermore, the use of
hallucinogenic drugs is a known trigger, leading to the development of symptoms that may persist
long after drug cessation, a recognized condition known as Hallucinogen Persisting Perception

Disorder (HPPD). In HPPD, palinopsia often co-occurs with other symptoms like visual snow and
photopsia, suggesting a chronic state of cortical dysregulation.

Episodic neurological events also play a role. Migraines, particularly those with a prominent visual
aura, can transiently induce illusory palinopsia, which resolves as the migraine subsides. Occipital
lobe epilepsy, where seizures originate in the visual cortex, can cause brief, recurrent visual
images that fit the description of palinopsia. Moreover, systemic disorders like nonketotic
hyperglycemia or other metabolic encephalopathies can lead to temporary, diffuse cortical
dysfunction resulting in these visual symptoms, highlighting the systemic vulnerability of the visual
processing centers.
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4. Pathophysiology and Neural Mechanisms

The fundamental pathophysiological mechanism underlying palinopsia involves a malfunction in
the inhibitory neural circuitry responsible for clearing or suppressing visual input once the stimulus
is removed. This failure leads to the abnormal persistence of excitation within the visual pathways.
While both categories of palinopsia share this failure of inhibition, the location and mechanism of
the failure differ significantly.

In illusory palinopsia, the abnormality is thought to be widespread and related to neurotransmitter
imbalances, particularly involving the inhibitory neurotransmitter GABA. Pharmacological agents or
conditions like migraine may alter the balance of excitation and inhibition throughout the visual
cortex, leading to a state of generalized hyperexcitability. This global instability results in poor
neural adaptation and delayed signal termination, manifesting as persistent, trailing images that
are highly sensitive to external factors like movement or light intensity.

Conversely, hallucinatory palinopsia is hypothesized to result from a specific, localized disruption--
often a structural lesion--that causes localized hyperexcitability in the visual association cortex
(posterior brain damage). This focal damage can lead to denervation supersensitivity, where

neurons adjacent to or distal to the lesion become pathologically responsive to minimal input,
essentially causing stored visual memories to be spontaneously reactivated and projected onto the
current visual field. This spontaneous, uncontrolled firing in higher visual processing centers allows
for the generation of complex, formed images divorced from current reality.

5. Diagnostic Evaluation

Accurate diagnosis of palinopsia relies heavily on a detailed patient history aimed at differentiating
true pathological persistence from common physiological afterimages and other forms of visual
hallucinations. The clinician must meticulously document the characteristics of the persistent
image: its complexity (simple vs. formed), duration, spontaneity, and whether it is triggered by
specific movements or lighting conditions.

The initial diagnostic workup typically includes a comprehensive ophthalmological examination,
including visual fields, fundoscopy, and optical coherence tomography (OCT), to exclude primary
retinal or optic nerve disease. If primary ocular issues are ruled out, the investigation shifts to
neurological causes. Neuroimaging, particularly high-resolution Magnetic Resonance Imaging
(MRI), is mandatory, especially in cases of hallucinatory palinopsia, to identify structural lesions
such as tumors, strokes, or inflammatory processes within the occipital and parietal lobes.

Further specialized testing may include an electroencephalogram (EEG) to detect evidence of
subclinical or overt seizure activity, particularly if the symptoms are recurrent and brief, suggesting
occipital epilepsy. Bloodwork to screen for metabolic causes (e.g., glucose levels, liver and kidney
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function) and toxicology screening for drug involvement are also crucial components of the
differential diagnosis, ensuring that reversible systemic causes are identified and managed
promptly. The ability to correctly categorize the symptoms into illusory or hallucinatory types guides
the urgency and extent of required neurological imaging.

6. Management and Treatment Strategies

Managing palinopsia is challenging, as treatment must be directed at the underlying cause rather
than the symptom itself, and often symptoms are highly refractory to intervention. The primary goal
of management is to treat the identified etiology, if possible, and reduce the frequency and severity
of the persistent visual images.

For cases linked to structural lesions, such as tumors or vascular malformations, surgical
intervention, radiation, or targeted drug therapy aimed at reducing the mass effect or treating the
underlying pathology is the priority. If the cause is determined to be pharmacological, the offending
agent must be safely tapered and discontinued. If the palinopsia is secondary to epilepsy,
appropriate anticonvulsant therapy (e.g., levetiracetam or phenytoin) is initiated to control seizure
activity, which often concurrently alleviates the associated visual symptoms.

When palinopsia is chronic, idiopathic, or related to HPPD or migraine, treatment often focuses on
stabilizing neuronal excitability within the visual cortex. Medications that enhance GABAergic
inhibition, such as benzodiazepines like clonazepam, have been used with limited success,
particularly for illusory forms. Other agents, including calcium channel blockers (like verapamil) and
specific anticonvulsants (like lamotrigine), which modulate voltage-gated sodium channels and
stabilize neuronal membranes, have been explored, but efficacy remains highly variable among
patients. Psychological support and visual rehabilitation are also essential to help patients cope
with the pervasive and distressing nature of the visual disturbances.

7. Significance and Impact

Palinopsia holds profound clinical significance as a marker for visual pathway pathology. Its
occurrence mandates a thorough neurological investigation, often leading to the early detection of
potentially life-threatening conditions such as brain tumors or occult strokes. The symptom itself
also represents a significant burden, often severely impairing vocational function and leading to
high rates of anxiety, depression, and social isolation.

Beyond clinical relevance, the study of palinopsia offers unique neuroscientific insight into the
mechanics of visual memory and the temporal aspects of visual perception. The clear distinction
between the two forms--one linked to global, neurotransmitter-based dysregulation and the other to
localized structural damage--provides an experimental framework for understanding how different
parts of the visual system contribute to the perception and termination of visual reality. Further
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research into the specific neural circuits involved in clearing visual input may ultimately lead to
better treatments not only for palinopsia but also for other related visual perceptual disorders.
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