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ABSTRACT

Alice in Wonderland Syndrome (AIWS) was first described in 1955 by British psychiatrist John Todd, hence it is also known
as Todd's syndrome. The name of the disorder refers to Lewis Carroll's novel Alice in Wonderland, whose author, who
probably suffered from migraines with aura, may have been inspired by his own experiences with perceptual disturbances.
AIWS is a rare, complex sensory perception disorder that lies at the intersection of neurology and psychiatry. The syndrome
is characterized by transient, reversible distortions in the perception of space, time, movement, and one's own body image.
These episodes are usually short-lived, lasting from a few minutes to several hours, and in most cases are completely
reversible. The aim of this literature review was to present the current state of knowledge on AIWS, with particular emphasis
on its etiology, symptomatology, pathophysiological mechanisms, diagnostic methods, and therapeutic options. The analysis
also included studies comparing AIWS with other conditions with similar clinical presentations, such as migraine with aura,
temporal lobe epilepsy, and schizophrenia. Contemporary research emphasizes the importance of transient disturbances in
brain bioelectrical activity and abnormalities in blood flow in the occipital and temporal lobes in the pathogenesis of AIWS.
Treatment is causal and focuses on the underlying disease. Alice in Wonderland syndrome, despite its rarity, is a fascinating
example of the interaction between human perceptual, cognitive, and neurological processes. The increase in the number of
scientific publications in recent years indicates a growing interest in this syndrome, but the limited number of studies on its
mechanisms highlights the need for further interdisciplinary research collaboration.
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1. Introduction

Alice in Wonderland Syndrome (AIWS) was first described by British psychiatrist John Todd in 1955
in the Canadian Medical Association Journal. Todd observed characteristic perceptual disturbances in his
patients—distortions in the size, shape, and distance of objects or body parts that resembled the fantastical
experiences of the heroine in Lewis Carroll's novel Alice in Wonderland (1865). It is from this book that the
syndrome gets its name. [1] Todd's interest was piqued by the fact that the author of the novel himself suffered
from severe migraine attacks with aura, during which he may have experienced similar perceptual disturbances.
Todd linked AIWS to migraine, suggesting that its mechanisms may be the key to understanding this
phenomenon. There are speculations that some of the surreal episodes in his book—such as Alice's sudden
shrinking and enlarging—were inspired by his personal experiences. [2] After Todd's publication, Alice in
Wonderland Syndrome began to be recognized as a rare but distinctive neurological disorder, often associated
with migraine, temporal lobe epilepsy, viral infections (especially Epstein-Barr virus), as well as metabolic
disorders or brain injuries. In the following decades, research on AIWS has led to a better understanding of its
relationship to the functioning of the parietal and occipital lobes and the complex processes of visual-spatial
stimulus integration. [3]

2. Literature review methodology

A literature review was conducted to collect and analyze current data on AIWS. Scientific publications
published since 2016 were included. The literature search was conducted in the PubMed® database using a
combination of keywords: “Alice in Wonderland syndrome,” “AIWS,” “perceptual distortion,” “migraine
aura,” and “neurology.” The analysis included review publications, articles describing clinical cases, as well
as studies comparing AIWS with other diseases with similar clinical presentations. Articles discussing new
reports on the pathophysiological mechanisms, etiology, diagnosis, and therapeutic options for the syndrome
were also included.

3. Symptomatology

AIWS symptoms include a variety of perceptual disturbances that may occur in isolation or in various
combinations. [5] The most commonly reported symptoms include:

e Macropsia and micropsia — altered perception of the size of objects (e.g., objects appear much
larger or smaller than they actually are). [6]

e Dysmetropia — misjudgment of distance, e.g., objects appear closer or farther away than they
actually are. [7]

e Changes in body perception — a feeling of disproportion or changes in the size of body parts. [§]

e Time perception disorders — subjective feeling of acceleration or deceleration of time. [9]

e Sensory distortions — altered perception of sounds, colors, or tactile sensations (less commonly
reported).

The symptoms are transient, usually lasting from a few minutes to a few hours, and are reversible in
most cases. [5]

Table 1. The most common visual symptoms in AIWS:

Svmntom Prevalence (%)
Micronsia 58.6
Macronsia 45.0
Telonsia 23.1
Dvsmorphonsia 20.1
Kinetonsia 8.9
Pelopsia 6.5
Achromatonsia 53
Hvnerchromatonsia 2.4
Visual achallesthesia 2.4
“Zoom vision” 2.4
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4. Etiology and pathophysiological mechanisms

Alice in Wonderland syndrome is a multifactorial disorder. Due to its low

diagnosis rate and limited epidemiological data, it is difficult to determine its main causes. To date, eight
main groups of disorders associated with its occurrence have been identified:

1. Migraines

e The most common cause of AIWS, especially migraines with aura. Pathophysiological mechanisms
include changes in blood flow in the occipital lobes and cortical dysfunction. [§]

2. Viral and bacterial infections

o AIWS can occur in the course of viral infections such as infectious mononucleosis

(Epstein-Barr Virus), chickenpox, or influenza. Lyme disease is also mentioned as a potential etiological
factor. [4]

3. Epilepsy

o AIWS symptoms may be the result of epileptic seizures, particularly in the temporal and parietal lobes.
[10]

4. Mental disorders

e Schizophrenia, depression, and psychotic episodes may accompany AIWS symptoms. [11]

5. Neurological and neuroinflammatory diseases

e Encephalitis (e.g., autoimmune) and neurodegenerative diseases such as multiple sclerosis are
potential causes of AIWS. [10]

6. Metabolic and toxic disorders

e Transient metabolic disorders, e.g., hypoglycemia, and exposure to toxic substances (e.g., drugs) may
trigger AIWS episodes. [3]

7. Sleep disorders

e Hypnagogia and narcolepsy have been associated with AIWS episodes, indicating the involvement of
sleep disorders in the pathogenesis. [5]

8. Developmental disorders in children

e AIWS is more common in children, which may be related to the immaturity of the central nervous
system. [12]

Pathophysiological mechanisms include transient dysfunctions in the occipital, temporal, and parietal
lobes, which are responsible for the integration of sensory stimuli. Most cases are transient, suggesting that
AIWS may be the result of dynamic changes in brain function, such as transient ischemia or bioelectrical
instability in specific areas of the brain (e.g., the occipital lobes). Vascular disorders (migraines) and infections
that can cause nervous system dysfunction appear to be of particular importance. [13]

5. Diagnostics

No uniform diagnostic criteria for AIWS have been developed. Diagnosis is based on

a detailed clinical history and the exclusion of other neurological causes, such as brain tumors, strokes,
or encephalopathies. [5] Additional tests, such as MRI, EEG, and serological tests, can help determine the
etiology. Often, the diagnosis can be presumed after other causes have been ruled out. A person suffering from
Alice in Wonderland syndrome may be reluctant to describe their symptoms for fear of being considered
mentally ill. [14]

6. Results

In order to facilitate differentiation between various neuropsychological and neurological conditions, a
comparative table has been provided for AIWS, schizophrenia, hallucinogenic persisting perception disorder
(HPPD), temporal lobe epilepsy, and migraine.

This table takes into account the characteristics of symptoms as well as causes, duration, patient
awareness, cognitive impairment, diagnosis, and treatment: This table takes into account the characteristics of
symptoms, causes, duration, patient awareness, cognitive impairment, diagnosis, and treatment:
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Table 2. Comparison of diseases:

LreteTion Epalepsy Schzophrenia | Temperal Lobe | Migraine
Enilepsy

Dehmrsan A neurological | A mental A form af A neurclngeal
disarder disorder cpalepsy diserder
characterized characterized invalwing the characterized
by recurremt by distarmans temporal lehe, | by recurrent
SCITUTES i thimkmg, nften headadhes,
resulbing from | percepton, assnctated with | aften ane-sided
ahmarmal emintians, comqbex partal | and pulsatmg,
electrical language, sense | sermares and Sometimes
actwity in the o self, and altered states of | accompansed
hraim. bezhaviar. conscinasness. | by aura.

[ Symptoms Semares Hallucmanans | Halluomations, | Headache,
[comvulmons]), | (mosty altered nausea,
lass of audizary], CONSCINUSNESS, | YOmitng,
consclousness, | delusions, automatsme. | phatophohs,
miuscle spasms, | disorganized passible nphannphahia,
somcHmes speech or MEMary gans sometimes
SCNEOTY kzhavar, durmg seizures. | visual or
distarhances or | negabve SCMSOTY AUTa.
autamabisms | symptoms such

as emotinnal
flatness.

Lauscs Most commonly | Changes m Lesions m the ﬂungﬁ n
idiopathac, meuratransmitt | temporal lvhe, | vascular tone
genctic, or past- | er halance head trawma, and
traumatic; may | (dopamine, infectinms, or nesrmsshemacal
result from gluamaie): idinpathec halanoe:
hraim injury, genstic and Caases. triggers include
infecticm, or enviranmental stress,
strofkoc factors. hormional

changes, sleep
deprivation,
certain fands

Duratinn of Epasodac, Per=istent, Enisndic, Episndic,

SYmIpAamS lasting from symptnms may | scmuares lastmg | attacks lasting
seconds m last momths or | scconds to fram hours to
MInULES; My years, with manutes; may days, usually
recar remussions and | ncoar preceded by
irregalarty or relapses. repeatediy. aura and
penadically. follnwed by

fatigae.

Faticnt ﬂlep:ltmn.t Lack of inszght The paticnt mi[umnt [

AWArCTIESS miay lose — the patient may he usually
conscicusness | often doesnnt | conscinus COMSCHIES,
during the reahize the durmg partial | thouagh
seizure and pathnkagical serzares hat niot | semetmes
usaally dnes natare of thear | recall them impamred
nnt remember | expericnoes. afterward. during aura ar
the episade. SEVETE flaim.

Cogminve Tn:mpnr.:rg.' Lhsorgamized Fassible Tometimes

disturhances dizorentation | thmlang, meemary and Cognine
after a seizare; | cognitive ematinnal slowing,
lang-term dechine, dusturhances comceniratinm
cogmitive disturbances m | after bang-term | problems
dehcrts in abstract iliness. during or after
chronic cases. reasoning and amn attach

attemom,

[magmnsbics Interview, EEG, | Psychaatne and | EEG, ImbeTveew,
neurnimagmg | psychalogical nearalogacal nearslogecal
[T, MEI], evaluation, Xz natnn, exam, exclusion
laboratory tests | ohservation of | neuppimaging | of other causes
tir exclude bhavear and nf the temporal | (CT, MRI, EBGf
mictahalic thought lnbie regean. NECEssarylL
CAUSES. processes.

[ Treatment dmpepilopie | Anopsychene [ Anveplepie [ Anabgesics,
drugs (&g, micdicatian, mezdscation, tTIpians.
valpraate. psychatherapy, | sometmes nrophylactic
carbamazenne. | pavchoeducann | surgical treatment
lamgirigme - I, =acial treatment of [heta-hockers,
SUTZEryIm suppoart. the temparal antidepressants
resistant cases. lnbie. Antiepleptes ). |
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Key differences:

e AIWS is a transient perceptual disorder, most commonly occurring in migraines, epilepsy, or after
viral infections. The patient is usually aware of the unnatural nature of the perceptual distortions. [5]

e Schizophrenia is a chronic mental disorder characterized by hallucinations and delusions. The patient
is usually unaware of the illness, and symptoms persist for long periods of time. [15]

e HPPD is a persistent visual effect that persists after taking hallucinogens, often in the form of
recurring visual hallucinations that can last for months or years. [16]

e Temporal lobe epilepsy is associated with seizures that may manifest as hallucinations and changes
in perception during their duration. These seizures are short-lived but can lead to confusion and memory
difficulties. [17]

e Migraine is a disorder mainly associated with headaches and aura, in which perceptual distortions
(e.g., visual disturbances) may occur. These symptoms are usually transient and associated with disturbances
in blood flow in the brain. [18]

7. Treatment

The lack of specific therapies for AIWS means that treatment focuses on the underlying condition:
e Migraine — antimigraine drugs (e.g., triptans, beta-blockers).

e Epilepsy — antiepileptic drugs (e.g., carbamazepine). [21]

e Mental disorders — pharmacotherapy and psychotherapy. [19] [20]

8. Discussion

Alice in Wonderland Syndrome (AIWS) remains one of the most enigmatic and poorly understood
perceptual disorders. Although seventy years have passed since John Todd first described it in 1955, the
etiology and pathophysiology of this syndrome have still not been clearly defined. A review of the literature
confirms that AIWS is multifactorial in nature and its occurrence is associated with neurological diseases,
infections, and mental disorders. Most often, the syndrome co-occurs with migraine with aura, suggesting the
involvement of transient blood flow disturbances in areas responsible for the integration of visual and
somatosensory stimuli, especially in the occipital and temporal lobes. Numerous cases of AIWS have been
described in the literature in the course of Epstein-Barr virus, chickenpox, or influenza infections, indicating a
possible neuroinflammatory mechanism. Clinical observations in patients with temporal lobe epilepsy suggest
that transient disturbances in brain bioelectrical activity may underlie the symptoms. Nevertheless, the
available data are largely fragmentary, based mainly on individual case reports and small clinical series, which
limits the possibility of generalizing the results. There is still a lack of randomized clinical trials on AIWS, and
most reports are descriptive or retrospective in nature. The limited number of population studies makes it
impossible to accurately estimate the prevalence of the syndrome and its relationship to other disease entities.
An additional challenge is the small number of specialists familiar with this disorder, which leads to frequent
diagnostic delays or misdiagnosis, especially in contrast to schizophrenia, epilepsy, or psychotic disorders.
The direction of research on AIWS is currently moving towards functional neuroimaging (fMRI, SPECT, PET)
and analysis of brain bioelectrical activity (EEG, MEG), which allow for the assessment of disorders in the
dynamic network of neural connections. The use of modern imaging methods allows for increasingly accurate
localization of the areas responsible for perceptual distortions, which may in the future form the basis for the
development of objective diagnostic biomarkers. Increasing importance is also being attached to research on
the role of the serotonergic and dopaminergic systems in the development of AIWS symptoms, which may
indicate common mechanisms with migraine and epilepsy. One of the key problems remains the lack of
standardized diagnostic criteria that would enable unambiguous diagnosis of the syndrome in clinical practice.
Currently, diagnosis is based mainly on the patient's subjective description, which makes it difficult to compare
cases and produce reliable epidemiological analyses. The introduction of standardized criteria, covering both
neurological and psychological components, is necessary to improve data quality and conduct future clinical
trials. From a therapeutic perspective, the treatment of AIWS remains symptomatic and causal, focusing on
the treatment of the underlying disease, such as migraine, epilepsy, or viral infection. However, there are no
specific treatments that directly target perceptual disturbances. In the future, combining -classic
pharmacological interventions with neuromodulatory therapies (e.g., transcranial magnetic stimulation, TMS)
may open up new therapeutic possibilities. In summary, Alice in Wonderland Syndrome is a fascinating model
for studying the mechanisms of perception, consciousness, and sensory integration. Knowledge in this area is
developing rapidly, but still needs to be deepened through well-designed clinical trials, interdisciplinary
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collaboration, and standardization of diagnostic criteria and assessment methods. Only such an approach will
allow for a more complete understanding of this rare but extremely interesting disorder and the development
of more effective therapeutic methods in the future.

9. Conclusions
Alice in Wonderland syndrome is a rare but extremely interesting disorder that reflects the complexity

of perceptual processes in the brain. Its links to migraine, infections, and other conditions point to the need for
further research into its pathophysiology and the development of better diagnostic tools. The case of AIWS
also reminds us how subtle neurological changes can affect our perception of reality. The history of AIWS,
including its literature-inspired name, highlights the importance of understanding sensory perception in health
and disease. Lewis Carroll, who suffered from migraines, may have reflected his own experiences in his work,
adding a unique cultural context to the description of this syndrome.
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