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Macropsia

Primary Disciplinary Field(s): Neurology, Ophthalmology, Psychiatry, Neuropsychology

1. Core Definition and Phenomenology

Macropsia represents a fascinating and often disorienting neurological condition characterized by a
profound alteration in visual perception, wherein objects within an individual's visual field appear
significantly larger than their actual physical size. This distortion is not merely an optical illusion or
a subjective misjudgment of distance but rather a genuine perceptual anomaly, where the brain
incorrectly processes incoming visual information, leading to an exaggerated perception of size.
Individuals experiencing macropsia might perceive a common household item, such as a cup, as
disproportionately large, perhaps the size of a small bucket, leading to confusion and a sense of
unreality. This condition is a specific form of metamorphopsia, a broader category of visual

distortions where the shape, size, or straightness of lines is altered.

Unlike a visual hallucination, where an individual perceives something that is not objectively

present, macropsia involves a misrepresentation of an existing object. The object itself is real, but
its perceived attributes--specifically its size--are distorted. This distinction is crucial for accurate
diagnosis and understanding the underlying neurological mechanisms. The experience can be
profoundly unsettling, as the world around the individual no longer conforms to expected visual
norms, potentially leading to anxiety or disorientation, especially in unfamiliar environments. It
challenges the brain's fundamental ability to maintain perceptual constancy, which usually ensures
that objects are perceived as having a stable size despite changes in viewing distance or retinal
image size.

The phenomenon is perhaps most famously associated with the moniker "Alice in Wonderland

Syndrome" (AIWS) or Todd's Syndrome, a term coined to reflect the surreal experiences described

in Lewis Carroll's novel, "Alice's Adventures in Wonderland," where Alice undergoes dramatic
changes in body size and perceptions of her environment. While macropsia is a key component of
AIWS, the syndrome itself encompasses a broader spectrum of perceptual distortions, including
micropsia (objects appearing smaller), pelopsia (objects appearing closer), and teleopsia (objects
appearing farther away), alongside alterations in body image perception and the perception of
time. Therefore, macropsia can exist independently or as a feature within the more encompassing
AIWS.

2. Etymology and Historical Context: The "Alice in Wonderland” Connection

The term "macropsia” itself is derived from Ancient Greek roots: "macro-" (LOKpP?C), meaning
"large" or "long," and "-opsia" (?y1¢), meaning "sight" or "vision." This etymology directly
reflects the primary symptom of the condition - the perception of objects as abnormally large. While
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the phenomenon of distorted perception has likely existed throughout human history, its systematic
study and clinical classification are more recent developments in neurology. Early anecdotal
accounts or literary descriptions of such perceptual anomalies may exist, but without the precise
diagnostic terminology, they remain difficult to definitively identify.

The significant milestone in the recognition of macropsia and related perceptual distortions came in
the mid-20th century, particularly with the work of British psychiatrist Dr. John Todd. In 1955, Todd
published a seminal paper detailing a series of patients who experienced a constellation of bizarre
perceptual alterations, including distortions of size, shape, and distance, as well as changes in
body image. He aptly named this collection of symptoms "Alice in Wonderland Syndrome," drawing
a direct parallel to the fantastical experiences of Alice in Lewis Carroll's renowned novel. Todd's
observations were pivotal in bringing these often-misunderstood symptoms into the realm of
clinical neurology and psychiatry, providing a framework for understanding their various
manifestations.

The connection to Lewis Carroll (Charles Lutwidge Dodgson) is particularly intriguing. It is widely
speculated that Carroll himself may have suffered from migraines, which are a known trigger for
AIWS and its component symptoms like macropsia. His vivid descriptions of Alice's experiences,
such as growing "larger and larger" until her head touched the ceiling or shrinking "smaller and
smaller" after consuming certain items, are remarkably consistent with the perceptual distortions
observed in AIWS patients. This literary link not only provides a memorable and evocative name
for the syndrome but also highlights the timeless and universal nature of these profound perceptual
shifts, suggesting they have been experienced and perhaps even documented in creative works
long before their medical formalization.

3. Clinical Characteristics and Perceptual Distortions

Macropsia is characterized by several distinct clinical features that differentiate it from other visual
disturbances. Foremost among these is the perception of magnified object size, where an
individual views objects as substantially larger than their actual dimensions. This distortion can
vary in intensity, from a slight exaggeration to an extreme magnification where familiar items
become monstrously oversized, leading to significant distress and functional impairment. The
effect is typically intermittent, meaning it does not persist constantly but rather occurs in episodes
or during specific triggers. These episodes can last from minutes to hours, or, less commonly,
days, depending on the underlying cause.

Crucially, macropsia often exhibits a selective nature. It is uncommon for all objects within the
entire visual field to be simultaneously affected. Instead, patients often report that only certain
objects, or objects within a specific part of their vision, appear distorted. For instance, a person
might perceive a book in their hand as abnormally large while a television screen across the room
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appears normal, or perhaps only faces appear enlarged. This selectivity provides important clues
regarding the neurological pathways involved, suggesting localized disruptions rather than a global
malfunction of visual processing. The perceived magnification can also be accompanied by other
sensory anomalies, such as changes in the perceived distance of objects (e.g., objects appearing
closer or further away), or even alterations in the perceived speed of moving objects.

Macropsia is frequently discussed in conjunction with its opposite condition, micropsia, where
objects appear smaller than they are. Both are forms of metamorphopsia, and an individual might
experience both macropsia and micropsia, sometimes even during the same episode or alternating
between episodes, further complicating the clinical picture. Other related distortions include
pelopsia (objects appearing closer than they are) and teleopsia (objects appearing farther than
they are). The subjective experience of macropsia can also include a sense of disproportion within
one's own body, where body parts might feel abnormally large, contributing to the broader
manifestations of Alice in Wonderland Syndrome. This combination of external object distortion
and internal body image disruption underscores the complex interplay between visual perception
and somatosensory processing in the brain.

4. Etiology: Underlying Causes and Associated Conditions

The etiology of macropsia is diverse and can stem from a variety of neurological, ophthalmic, and
systemic conditions, reflecting a disruption in the complex pathways responsible for visual size
constancy. One of the most common associations is with migraine with aura, particularly during the

aura phase or immediately preceding a migraine headache. In these cases, the perceptual
distortion is thought to arise from transient neurovascular changes in the cerebral cortex,
specifically affecting areas involved in visual processing. The transient nature of migraine-
associated macropsia often leads to spontaneous resolution once the migraine episode subsides.

Another significant neurological cause includes epileptic disorders, especially those involving the

temporal or parietal lobes, which are critical for spatial awareness, object recognition, and visual
processing. Macropsia can manifest as a part of an epileptic aura or during partial seizures,
indicating abnormal electrical activity in these cortical regions. Brain lesions, such as tumors,
strokes, or trauma affecting the visual association cortices (e.g., the parietal lobe, temporal lobe, or

occipital cortex), can also directly interfere with the neural mechanisms that regulate perceived

size, leading to macropsia. These structural abnormalities can cause sustained or recurrent
episodes depending on their nature and location.

Beyond neurological causes, infectious diseases are also recognized triggers. Infectious
mononucleosis, caused by the Epstein-Barr virus, is a well-documented associate, particularly in

children and adolescents. The exact mechanism in mononucleosis is not fully understood but is
thought to involve inflammatory processes affecting the central nervous system. Other infections,
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such as Lyme disease, herpes simplex encephalitis, or other viral encephalitides, have also been

linked to macropsia. Furthermore, certain hallucinogenic drugs, like LSD or psilocybin, can induce
temporary macropsia as part of their psychotropic effects, altering neurotransmitter systems
involved in perceptual processing. Ocular conditions, particularly those affecting the retina such as
macular edema or central serous chorioretinopathy, can also cause localized macropsia by

distorting the image projected onto the retina, although this is a more peripheral mechanism
compared to the central neurological causes.

5. Pathophysiological Mechanisms

The precise pathophysiological mechanisms underlying macropsia are complex and not fully
elucidated, but current hypotheses point towards disruptions in the brain's visual processing
pathways, particularly those involved in maintaining size constancy and spatial representation. One
prominent theory suggests that macropsia results from abnormal activity or dysfunction within the
dorsal stream of visual processing, which is primarily responsible for spatial awareness, motion
perception, and guiding actions (the "where/how" pathway). Specifically, areas such as the parietal
lobe and the posterior portions of the temporal lobe, which integrate visual information with other
sensory inputs to construct a coherent spatial map of the environment, are often implicated.
Dysregulation in these areas could lead to an overestimation of an object's size or distance
scaling.

Another hypothesis involves a disturbance in the neural networks that control the perception of
distance. The brain interprets the size of an object based on its retinal image size and its perceived
distance. If the brain incorrectly perceives an object as being closer than it actually is, yet its retinal
image size remains constant, it might compensate by interpreting the object as physically larger to
maintain consistency. This mechanism suggests a malfunction in the brain's size-distance scaling
computations. Such disruptions can occur due to abnormal electrical activity, inflammation, or
structural damage affecting the intricate feedback loops between the visual cortex, parietal cortex,
and other associative areas that contribute to these computations.

Furthermore, imbalances in neurotransmitter systems are thought to play a role, particularly in
drug-induced macropsia or cases associated with certain psychiatric conditions. Alterations in
dopaminergic, serotonergic, or glutamatergic pathways can profoundly affect cortical excitability
and information processing, leading to aberrant perceptual experiences. For instance, increased
excitability in certain visual processing areas, or a reduction in inhibitory control, could lead to an
amplified representation of visual stimuli, manifesting as macropsia. The transient nature of many
macropsia episodes, particularly those linked to migraines or seizures, supports the idea of
temporary neurophysiological disturbances rather than permanent structural damage, highlighting
the dynamic nature of brain function in visual perception.
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6. Diagnosis and Differential Considerations

Diagnosing macropsia primarily relies on a detailed clinical history, wherein the patient describes
their subjective experience of objects appearing larger than normal. Since macropsia is a symptom
rather than a standalone disease, the diagnostic process then focuses on identifying the underlying
cause. A thorough neurological examination is crucial to assess for any other neurological deficits,
such as visual field abnormalities, motor weakness, or sensory changes, which could point towards
a specific lesion or neurological disorder. Neuroimaging techniques are often indispensable in this
process.

Magnetic Resonance Imaging (MRI) of the brain is typically the preferred imaging modality as it

provides detailed anatomical information, allowing clinicians to detect structural abnormalities such
as brain tumors, strokes, areas of inflammation (e.g., from encephalitis), or evidence of
demyelinating diseases. In cases where epileptic activity is suspected, an Electroencephalogram

(EEG) may be performed to record brain electrical activity and identify seizure foci. Blood tests are
also important, especially when infectious causes like mononucleosis are considered, to detect
viral markers or inflammatory indicators. An ophthalmological examination, including a dilated

funduscopic exam and potentially optical coherence tomography (OCT), is essential to rule out
ocular pathologies such as retinal edema or other retinal disorders that can cause
metamorphopsia.

The differential diagnosis for macropsia is broad and includes distinguishing it from other
perceptual distortions and psychiatric conditions. It is important to differentiate macropsia from
simple optical illusions, which are typically reproducible and understood to be perceptual tricks
rather than neurological anomalies. It also must be distinguished from pure hallucinations, where
no external stimulus is present. Conditions like dysmetropsia, prosopagnosia (in cases of facial
macropsia), and various forms of visual agnosia need to be considered. Furthermore, psychiatric
conditions, while less commonly primary causes, might present with perceptual disturbances,

necessitating careful assessment by a psychiatrist or neuropsychologist to rule out conditions like
schizophrenia or drug-induced psychoses, where similar but more complex perceptual alterations
can occur.

7. Management and Prognosis

The management of macropsia is primarily directed at treating the underlying cause, as macropsia
itself is a symptom. There is no specific medication or therapy that directly targets and eliminates
the perceptual distortion of macropsia. Therefore, effective treatment hinges upon accurate
diagnosis and subsequent management of the primary condition. For macropsia associated with
migraines, treatment would involve acute migraine therapies (e.qg., triptans, NSAIDs) during an
attack and potentially prophylactic medications (e.g., beta-blockers, topiramate) to reduce the
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frequency and severity of migraine episodes. In many cases, macropsia resolves spontaneously as
the migraine episode subsides.

When macropsia is a manifestation of epilepsy, management focuses on achieving seizure control
through appropriate anti-epileptic drugs (AEDs). Once the underlying epileptic activity is controlled,

the episodes of macropsia typically diminish or cease. For macropsia caused by brain lesions such
as tumors or strokes, treatment strategies would involve neurosurgery, radiation therapy,

chemotherapy for tumors, or rehabilitation and preventative measures for stroke patients. If an
infection like mononucleosis is the cause, treatment is generally supportive, focusing on rest and

symptomatic relief, and the macropsia usually resolves as the infection clears. Drug-induced
macropsia typically resolves once the causative substance is metabolized and eliminated from the
system.

The prognosis for individuals experiencing macropsia varies widely depending on the etiology. For
transient causes such as migraines, viral infections, or drug exposure, the prognosis is generally
excellent, with complete resolution of symptoms. However, if macropsia is secondary to chronic or
progressive neurological conditions like certain forms of epilepsy, brain tumors, or
neurodegenerative diseases, the prognosis is tied to the underlying disease course. In these more
complex cases, while the macropsia itself may not be curable, managing the primary condition can
significantly reduce the frequency and intensity of the perceptual distortions, thereby improving the
patient's quality of life. Psychological support and counseling can also be beneficial in helping
individuals cope with the unsettling nature of these visual distortions.

8. Societal Impact and Research Frontiers

The societal impact of macropsia, while not as widespread as more common neurological
disorders, can be significant for affected individuals. The unpredictable and often bizarre nature of
the visual distortions can lead to considerable distress, anxiety, and even social withdrawal. Daily
activities that rely on accurate visual perception, such as driving, reading, or navigating crowded
spaces, can become challenging or even dangerous. The feeling of unreality or "losing one's mind"
associated with such profound perceptual changes can profoundly affect mental well-being,
underscoring the importance of early diagnosis, compassionate explanation, and appropriate
management. Raising public and medical awareness of conditions like macropsia and Alice in
Wonderland Syndrome is crucial to ensure that individuals presenting with these symptoms are not
misdiagnosed or dismissed, and receive the necessary neurological and psychological support.

From a research perspective, macropsia continues to be a compelling area of study for
neurologists, neuropsychologists, and vision scientists. Key research frontiers include more
precisely mapping the neural correlates of size perception and distortion, using advanced
neuroimaging techniques like functional MRI (fMRI) or magnetoencephalography (MEG) to identify
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specific brain regions and networks involved during macropsia episodes. Understanding the exact
mechanisms by which various etiologies lead to this specific perceptual anomaly could offer
deeper insights into the broader principles of visual processing, size constancy, and spatial
perception in the human brain.

Further research is also needed to explore potential therapeutic interventions, especially for
idiopathic cases where no clear underlying cause is found, or for cases where the primary
condition is chronic and resistant to treatment. Investigating novel pharmacological approaches
that modulate neurotransmitter systems implicated in perceptual distortions, or even non-invasive
brain stimulation techniques like Transcranial Magnetic Stimulation (TMS), could offer avenues for

symptomatic relief. The unique phenomenology of macropsia also provides a valuable window into
the brain's construction of reality, pushing the boundaries of our understanding of how sensory
input is transformed into coherent and stable perceptions of the world.
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