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PALINOPSIA

Definition and Conceptual Framework

Palinopsia, also commonly referred to as Palinopia, is a debilitating neurovisual symptom defined
as the pathological continuation or reappearance of a visual image after the external visual
stimulus has been removed. This phenomenon represents a profound failure in the brain's ability to
efficiently terminate sensory input, leading to the sustained or recurrent perception of previously
viewed objects, scenes, or light sources. Unlike the transient, fixed, and complementary color
physiological afterimages experienced by healthy individuals, palinoptic images are often high-
fidelity representations of the original stimulus, maintaining their original color and detail, and
persisting for variable lengths of time, often seconds, minutes, or in severe cases, days.

The core distinction between pathological palinopsia and normal visual persistence lies in its origin
and characteristics. Physiological afterimages are retinal in origin, rapidly fading as the
photoreceptors reset. Conversely, palinopsia is fundamentally a disorder of cortical processing,
suggesting dysfunction within the visual association areas of the brain, specifically the occipital,
parietal, and temporal lobes, where complex visual information is integrated and processed. The
images experienced in palinopsia are typically mobile, often moving with the patient's eye
movements (saccades) or appearing spontaneously within the visual field, independent of the
original location of the stimulus, thereby confirming a central nervous system pathology rather than
a peripheral ocular issue.

The clinical significance of palinopsia cannot be overstated, as it serves as a powerful indicator of
underlying neurological instability or structural damage. The severity of the symptom--ranging from
mild visual trailing to persistent, complex ghosting--directly correlates with the extent of cerebral
dysfunction. Clinicians must meticulously document the specific phenomenology of the patient's
experience, as details concerning image duration, clarity, and trigger mechanisms provide crucial
clues for localizing the neurological deficit. For instance, the spontaneous reappearance of a
complex image, such as a face or object, strongly suggests focal cortical hyperexcitability often
linked to structural lesions.

Classification and Phenomenology

Palinopsia is broadly categorized into two primary clinical subtypes: illusory palinopsia and
hallucinatory palinopsia. This classification is crucial because the subtypes correlate with distinct
underlying neurophysiological mechanisms and etiologies. lllusory palinopsia is characterized by
images that are typically short-lived, indistinct, and heavily dependent on ambient visual factors,
such as high contrast, bright light, movement, or rapid changes in illumination. Examples include
visual streaking, light trails (similar to a camera with a slow shutter speed), and prolonged,
immediate afterimages that fade slowly. Illusory palinopsia is often associated with generalized
cortical excitability issues, certain medications, or systemic conditions like migraine aura.
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In contrast, hallucinatory palinopsia involves the appearance of distinct, formed images that
often persist for extended periods (minutes to hours) and are generally independent of
environmental factors. These images are high-fidelity, complete reproductions of previously viewed
objects or scenes. They are typically spontaneous, appearing in a different location than the
original stimulus, and may persist even in the dark or with closed eyes. This type of palinopsia is
strongly indicative of focal lesions or structural damage within the visual association cortex,
particularly the occipital or temporo-occipital regions, reflecting a profound failure in the
suppression mechanisms responsible for terminating the visual neural trace.

The specific presentation of the persistent image provides further classification detail. Some
patients report sequential palinopsia, where the image appears, disappears, and reappears
multiple times over a period. Others experience simultaneous palinopsia, where the persistent
image overlaps and coexists with the current visual scene, causing significant visual confusion and
difficulty navigating the environment. The detailed phenomenology of the image--whether it is
kinetic (related to motion) or static (related to sustained fixation)--guides the search for the
underlying deficit, helping to determine if the issue lies in the dorsal stream (motion processing) or
the ventral stream (object recognition) of the visual pathway.

Etiology: Neurological Correlates and Structural Damage

A primary cause of palinopsia, particularly the hallucinatory subtype, is structural damage to the
posterior cerebral regions, which are responsible for high-level visual processing. Lesions affecting
the visual association areas of the occipital and posterior parietal lobes are frequently implicated.
These regions, including the lingual gyrus and the fusiform gyrus, are vital for processing color,
form, and object recognition. Damage resulting from ischemic events (strokes) in the territory
supplied by the posterior cerebral artery (PCA) is a common trigger, as the PCA provides blood
flow to the visual cortex. Traumatic brain injury (TBI) can also lead to palinopsia by causing
contusions or localized edema that disrupts the functional integrity of these critical visual centers.

The mechanism linking structural damage to palinopsia involves the creation of a localized area of
neuronal hyperexcitability. Following injury, the balance between excitatory and inhibitory
neurotransmission is compromised. Surviving neurons surrounding the lesioned area may become
hypersensitive or develop abnormal connectivity, leading to spontaneous firing or sustained activity
in the absence of ongoing external stimulation. This sustained activity regenerates the perceptual
experience of the previously seen image. For example, a tumor or mass that irritates the visual
cortex through compression or localized inflammation can trigger this hyperexcitable state, leading
directly to the pathological persistence of images.

Specific case studies often highlight the role of focal lesions. Damage to the right hemisphere's
visual association areas is frequently reported, although bilateral involvement or damage to the
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dominant hemisphere can also cause the condition. The persistent image acts essentially as a
pathological memory trace that the brain cannot erase. This inability to clear the visual buffer is a
manifestation of the structural insult, requiring comprehensive neuroimaging, such as high-
resolution MR, to precisely map the extent and location of the cortical damage responsible for the
visual deficit.

Etiology: Pharmacological and Systemic Causes

In addition to structural brain damage, palinopsia is strongly correlated with systemic neurological
disturbances and the impact of certain pharmacological agents. The association with seizures is
particularly notable. Palinopsia can manifest as an ictal phenomenon (occurring during a seizure),
reflecting the intense, abnormal electrical discharge spreading through the occipital cortex, or as a
post-ictal phenomenon, occurring in the immediate aftermath of a seizure when the cortex remains
in a state of hyperexcitability or altered metabolic function. This seizure-related presentation
reinforces the understanding of palinopsia as a disorder of transient or sustained cortical
dysfunction.

A broad range of medications can induce or exacerbate palinopsia, particularly those that modulate
neurotransmitter systems integral to visual processing and cortical inhibition. Drugs commonly
implicated include certain anticonvulsants (like topiramate, known to affect GABA and glutamate
pathways), some antidepressants (especially selective serotonin reuptake inhibitors or SSRIs), and
illegal substances, specifically hallucinogens. The use of lysergic acid diethylamide (LSD) or
related substances can sometimes induce chronic palinopsia, which is recognized as a hallmark
symptom of Hallucinogen Persisting Perception Disorder (HPPD). These agents disrupt the
delicate inhibitory control mechanisms, allowing the visual cortex to become pathologically
responsive to transient stimuli.

Systemic conditions such as severe migraine with prolonged aura can also trigger transient
episodes of palinopsia. The cortical spreading depression hypothesized to underlie the migraine
aura temporarily alters neuronal function, potentially leading to a failure in visual signal termination.
Metabolic derangements, including certain forms of encephalitis or acute intoxications, may also
cause generalized cortical hyperexcitability leading to palinopsia. In all these non-structural cases,
the underlying mechanism involves a transient or sustained chemical imbalance that prevents the
inhibitory neurotransmitters (like GABA) from effectively damping down the excitatory activity
initiated by a visual stimulus.

Differential Diagnosis and Visual Disturbances

The clinical identification of palinopsia mandates a meticulous differential diagnosis to distinguish
it from other visual disturbances that might superficially resemble image persistence. The first step

Encyclopedia of psychology encyclopedia.arabpsychology.com



https://encyclopedia.arabpsychology.com/?p=19179
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

PALINOPSIA

involves ruling out common physiological afterimages, which are fixed, short-lived, and
complementary in color, indicating a normal retinal response. True palinopsia, being cortical,
exhibits characteristics such as movement with the gaze, original color retention, and pathological
duration, clearly separating it from peripheral ocular phenomena.

Another crucial differentiation is required between palinopsia and complex visual hallucinations,
such as those seen in Charles Bonnet Syndrome (CBS) or schizophrenia. While both involve
seeing things that are not externally present, palinopsia is the reappearance of a specific, recently
viewed image. CBS hallucinations are often intricate, formed images (e.g., patterns, people, or
animals) that are entirely novel and are generally understood as a "release phenomenon" due to
visual deprivation, not the pathological persistence of a previous stimulus. The source of the
content--memory versus fabrication--is the key diagnostic discriminant.

Furthermore, conditions affecting the anterior visual pathways, such as optic nerve pathology or
retinal diseases, must be excluded. While these conditions can cause visual distortions or
scotomas (blind spots), they do not produce the specific high-fidelity repetition or persistence of
images characteristic of palinopsia. Differentiation also extends to other forms of visual
perseveration, such as visual echo, which is the immediate, brief, and sequential repetition of
stimuli, often associated with diffuse cerebral injury. The clinician must rely on the precise
description of the patient--for example, the persistence of the image of a person for several
minutes after they have left the room--to pinpoint the diagnosis of true palinopsia.

Neurobiological Mechanisms of Persistence

The neurobiology of palinopsia hinges on a fundamental disruption of the temporal dynamics of
visual processing. Normal vision relies on the rapid clearing of neural activity to prepare the visual
cortex for the next incoming stimulus. This clearing is primarily mediated by inhibitory GABAergic
interneurons. When a visual stimulus is presented, it causes excitatory glutamatergic firing in the
visual cortex; under normal conditions, a prompt and robust inhibitory response follows, terminating
the activity. Palinopsia occurs when this inhibitory "off switch" fails, allowing the excitatory trace to
linger pathologically.

In hallucinatory palinopsia, the persistence likely involves the higher-order visual association areas
(V2, V3, and V4, and the ventral stream), which are responsible for generating object recognition
and color perception. Damage to these areas, such as the lingual gyrus, may cause a release
phenomenon where the stored representation of an object becomes spontaneously reactivated.
This spontaneous firing allows the cortex to "re-see" the object, resulting in a formed, sustained
afterimage. The failure is localized and relates to the inability to suppress the memory circuit
responsible for object recognition.

For illusory palinopsia, particularly visual trailing, the mechanism may involve disruption of the
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dorsal stream, which handles spatial location and motion. This subtype is often linked to diffuse
cortical hyperexcitability, potentially due to pharmacological effects or migraine, where the neurons
responsible for motion processing cannot reset quickly enough. This results in the perception of
multiple, sequential instances of a moving object, akin to temporal summation failure. In essence,
the pathological persistence is a consequence of either localized structural damage leading to
spontaneous reactivation, or diffuse chemical alteration leading to a global slowing of the cortical
reset mechanism.

Assessment and Management Strategies

The assessment of palinopsia begins with a detailed neurological and ophthalmological history.
The clinician must carefully document the characteristics of the persistent image, including its
frequency, duration, relationship to lighting, and whether it is formed (hallucinatory) or unformed
(illusory). As demonstrated by the clinical example, "Three days after the accident, Karen is still
experiencing episodes of palinopsia,” prolonged or recurrent episodes necessitate immediate and
thorough investigation into the underlying etiology.

The diagnostic workup invariably requires comprehensive neuroimaging. Magnetic Resonance
Imaging (MRI) is the standard of care to detect underlying structural abnormalities such as
strokes, tumors, or demyelinating lesions in the occipital or temporo-parietal lobes. If seizure
activity is suspected, an Electroencephalogram (EEG) is warranted to identify focal or generalized
cortical hyperexcitability. If structural damage is ruled out, a detailed history of medication use,
including recreational substances, must be taken to identify pharmacological triggers, especially in
cases of illusory palinopsia or HPPD.

Treatment for palinopsia is etiological; managing the underlying cause is paramount. If a structural
lesion is identified, treatment focuses on removing or reducing the lesion (e.g., surgery or radiation
for tumors). If the condition is drug-induced, cessation of the offending medication is the primary
intervention. For intractable cases, particularly those where the cause is a fixed structural deficit or
HPPD, management shifts to symptomatic control aimed at reducing cortical hyperexcitability.
Medications that enhance GABAergic neurotransmission, such as clonazepam, or certain anti-
epileptic drugs (AEDSs) like gabapentin or lamotrigine, are often trialed empirically to reduce the
spontaneous firing and persistence of visual images.
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