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ABSTRACT 

INTRODUCTION: The Alice in Wonderland Syndrome (AIWS) is a rare clinical neurological condition, based on the presence 

of perception disorders which are interpreted by the patient as rare metamorphosing and depersonalization events. The main 

goal of this research is to analyze the causes and consequences of the Alice in Wonderland Syndrome. METHODOLOGY: 

In the process of creating this narrative review, the BVS, Scielo and PUBMED databases were consulted.  The following filters 

and inclusion criteria were used: English, Portuguese, Spanish AND last 5 years. RESULTS: The most common causes of 

AIWS are infections by the Epstein-Barr virus and migraines. Symptoms include visual illusions in which the patient sees 

altered object dimensions, changes in the shape (metamorphopsia) and even notice the disappearance of objects (palinopsia) 

and the appearance of animals (zoopsy). DISCUSSION: The analysis of the articles showed that the main cause of AIWS is 

infection by Epstein Barr virus. There were reports including other causes, such as: epilepsy, migraines, infections by other 

viruses, consequences of surgery and drugs and medications. The majority of patients include young people and children 

with female predominance. The physiopathology of this disease is not fully understood, but some studies believe that there's 

the involvement of the occipital, temporal, and parietal lobes. CONCLUSION: AIWS remains a poorly known and misdiag-

nosed syndrome. This instability in the diagnostic process is because no univocally accepted diagnostic criteria for this dis-

ease has been developed. Further studies must be performed to achieve better comprehension of the syndrome.  
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INTRODUCTION 

Alice in Wonderland Syndrome is a disorienting perceptual di-

sorder characterized by discrete episodes of bizarre visual illu-

sions and spatial distortions which has been associated with 

numerous neurologic and psychiatric conditions1. 

The Alice in Wonderland Syndrome (AIWS) was coined by 

John Todd on the “Canadian Medical Association Journal” in 

1955, who called it «Alice in Wonderland syndrome», attribu-

ting its meaning to a group of symptoms associated with mi-

graines and epileptic episodes as its main symptoms1. Howe-

ver, historically, the first mention of the group of AIWS 

symptoms was made by Caro Lippman in 1952. Lippman do-

cumented that some of his migraine patients had auras similar 

to Alice’s in Lewis Carroll’s novel “Alice in Wonderland”2.  

The idea that Lewis Carroll was a migraineur has been proven 

by his diaries3. He often reported a “bilious headache” with vo-

miting4. In the story of Alice’s Adventures in Wonderland by Le-

wis Carroll, Alice experienced a sensation of being changed 

into being short or tall physically, and also illusionary changes 

in size, distance and position of objects.  
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In the stories made by Lewis Carrol, Alice experienced many 

strange feelings, such as slowing in time perception, whilst fal-

ling down the white rabbit’s hole. Another example is that her 

body shrank after drinking from a bottle labelled “DRINK ME”; 

then she ate a cake and became so large that she touched the 

ceiling (figure 1). Those are cases in Alice experienced partial 

macrosomatognosia and total microsomatognosia. As the no-

vel progressed, she experienced a feeling that could be identi-

fied as depersonalization:  

AIWS can occur at any age but is mostly seen in children and 

it is not individually related to a single medical condition but can 

rather have several causes and consequences5, which will be 

the main topic throughout this article. In addition, there will be 

a discussion to understand the different physiopathology and 

etiology of the disease, as well as describing possible outco-

mes for AIWS patients in their daily life.   

This narrative review intends to gather some important infor-

mation about the syndrome and to bring light to the topic and 

the importance of more research about its implications on peo-

ple who have the diagnoses to provide a better quality of life for 

them.  

The main intentions of this research are to agroup the current 

knowledge about Alice in Wonderland Syndrome, as a way to 

elucidate the disease. The specific intentions are to understand 

its origin, the causes and consequences of AIWS and to inter-

pret its effect on the quality of life of those who have it. 

 

FIGURE1. Alice in her adventure through Wonderland. 

 
Subtitle: Original figures from Lewis Carroll's book, Alice in Wonderland, showing her size in relation to animals 
and her own appearance with a long neck, a large head or thin and small arms. Reference: Carroll L. Alice's ad-

ventures in Wonderland. New York: MacMillan; 1865. 

METODOLOGY 

In the process of creating this narrative review, the BVS, Sci-

elo and PUBMED databases were consulted. In the selection 

of articles, we used the keywords: “Consequence Analysis”; 

“Root Cause Analysis” and “Alice in Wonderland Syndrome”. 

The following filters and inclusion criteria were used: English, 

Portuguese, Spanish AND last 5 years. In the BVS database 

we found 63 articles, of which 55 were eliminated because of 

the exclusion criteria: repetition, the text was not scientific ar-

ticles, not focused on causes or consequences or wasn’t 

available. In the PUBMED database we found 55 articles, 

among which 17 were excluded due to the exclusion criterias. 

Finally, in Scielo, 6 articles were found, but all were excluded 

because they were repeated. Regarding PUBMED, among 

the 38 articles previously selected, 19 articles were excluded 

because they did not fit the theme proposal, because they 

were either letters to the editor or not available for reading. 

From the total of selected articles, about 27 were included in 

the research.  

Table 1 shows the process of article selection: 
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TABLE 1. Process of article selection. 

 

Flowchart 1: Process of article selection. In the end, 27 articles were selected. Reference: The authors themselves. 

RESULTS 

This article is a narrative review about “Alice in Wonderland 

Syndrome”. During the process of researching we found 124 

articles. From the total of selected articles, about 28 were in-

cluded in the research, which were 18 case reports, 6 narrative 

reviews, 1 original article and 1 systematic review. 1 of them 

was the book “Alice in Wonderland ''.  

The analysis of the articles showed that the main causes of 

AIWS are infections, especially the Epstein-Barr virus6, migrai-

nes, epilepsy, influenza virus7, zika virus8, mycoplasma infec-

tion9, optical neuromyelitis caused by varicella10, severe mala-

ria11, drugs and medications, such as topiramate and montelu-

kast12 and transient episodes due to ventriculoatrial shunt13. 

The majority of patients include young people and children with 

female predominance. The onset of the disease usually occur-

red before the age of 2514.  

A study performed gathered 28 patients with migraine or ten-

sion-type headaches for 30 years. The results presented were 

that 78% of patients experienced distortion of objects, 55% re-

ported things seeming much bigger than they were supposed 

to, 33% saw objects as much smaller than they are, and 55% 

experienced a feeling that body parts changed in size, all symp-

toms related to AWS2. 

Brain computed tomography (CT) and MRI usually show no al-

terations. The electroencephalogram presented alterations in 

patients with an etiology of epilepsy. Single-photon emission 

CT (SPECT) studies were conducted -imaging test that shows 

how blood flows to tissues and organs- which reveal hypoper-

fusion of the temporal lobes and around the optic tract and its 

connections .Studies with SPECT demonstrated that visual 

evoked potentials showed increased amplitude that could be 

the driver for transient ischemia localized in the optic tract or of 

an imbalance in neurotransmitters in the central nervous sys-

tem .  

The cause of this syndrome is still not fully understood yet. Ho-

wever, out of 166 cases of AIWS published, the most common 

cause is migraine (27.1%), followed by infections (22.9%), prin-

cipally Epstein-Barr Virus (15.7%). In decreasing order, other 

etiologies are as follows: brain lesions (7.8%), medicament 

(6%) and drugs (6%), psychiatric disorders (3.6%), epilepsy 

(3%), disease of the peripheral nervous system (1.2%), and 

others (3%)9. The drugs associated with the AIWS are LSD and 

marihuana15. In addition, medications, such as Topiramate and 

dextromethorphan, can lead to this situation12.  

The symptoms of Alice in Wonderland Syndrome have been 

attributed to functional and structural aberrations of the percep-

tual system16. The pathophysiology explanation considers that 

there would be an involvement of the occipital, temporal, and 

parietal lobes17. Occipito-temporal lobes are considered res-

ponsible for visual disorders such as phosphenes scotoma, tei-

chopsia, while alterations of the parietal lobe cause the lack of 

spatial location and appearance of visual perceptions, such as 

dysmetropsias. Temporo-parietooccipital junction or carrefour 

region is considered the starting point of AIWS18.  

 A diagnostic criteria for Migraine-related AIWS was proposed 

in 2015, which can be seen in the table 2 below6. 

Most of the cases of AWS are reported through childhood and 

adolescence, and it can still persist through adulthood4. The 

group of symptoms include visual illusions in which the patient 

suffers metamorphopsia and even notice palinopsia and zo-

opsy. In relation to the migraines, it could be inherited, especi-

ally through the mother1. It is worth mentioning that there are 

no present case studies that associate AIWS with synesthesia7.  

This syndrome may precede a migraine and be presented as 

an aura1. Occasionally it might be accompanied by depersona-

lization,when the person feels disconnected or detached from 

one's body and thoughts and altered perception of time19. Other 

symptoms are presented, such as alterations in hearing and 

tactile perception, feeling like levitating, demonstrating fear and 

even terror during the clinic manifestation1. In general, with 
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migraine preventive therapy such as therapy and relaxation 

training, the resolution of symptoms occurs between one or two 

weeks, even reaching three months14. There are no neurologi-

cal consequences, besides when the syndrome is related to 

encephalitis from Epstein-Barr Virus20. The episodes may oc-

cur several times during the day and last less than 24 hours. In 

most cases, the presentation is episodic and sometimes it may 

evolve towards chronicity19.  

Visual symptoms of AIWS arise several seconds after any vi-

sual fixation. This could demonstrate a dysfunction in the pari-

etal-temporal-occiptal region5, specially an attention-induced 

augmented activity in the visual association area and in the ex-

trastriate cortex15. Recently, functional magnetic resonance 

imaging presented occipital hypoactivation and parietal hype-

ractivation in a child with Alice in Wonderland syndrome in com-

parison to a control participant21.  

DISCUSS 

The analysis of the articles showed that the main cause of 

AIWS is infection by Epstein Barr virus. There were reports in-

cluding other causes, such as: epilepsy, migraines, infections 

by other viruses, consequences of surgery and drugs and me-

dications. The majority of patients include young people and 

children with female predominance. The onset of the disease 

usually occurred before the age of 2514. The physiopathology 

of this disease is not fully understood, but some studies believe 

that there's the involvement of the occipital, temporal, and pa-

rietal lobes. Probably, there´s an alteration of an attention-in-

duced augmented activity in the visual association area and in 

the extrastriate cortex14. 

The group of symptoms include visual illusions in which the pa-

tient suffers metamorphopsia and even notice palinopsia and 

zoopsy. This syndrome may precede a migraine and be pre-

sented as an aura. Some studies show that metamorphopsias 

may last for seconds or minutes and will be modified after main-

taining eyesight on 1 single object; however, during the percep-

tion process, objects will most likely not be seen as distorted22. 

This could be explained by cerebral asthenopia, which is the 

fatigability of the perception system23. During the acute phase 

of AIWS, a patient would not be able to drive or perform fine 

precision work since this syndrome disrupts one’s perception24.  

Also, physical and mental stress influences the aggravation of 

migraine headaches25. The clinical presence of both depres-

sive episodes and AIWS are commonly seen, in which the fron-

tal cortex hypometabolism is probably related to the depressive 

symptoms26.  

Since the symptoms may appear rapidly, the patient must be 

cautious and prepared, even if they are not experiencing the 

symptoms yet. This could influence the ability of maintaining a 

job and interpersonal relationships, since they are limited and 

socially withdrawn to hide the symptoms. Once AIWS resolves, 

a patient should resume their regular activities. The prognosis 

of AIWS is excellent, since it is a benign self-limiting occur-

rence27.  

CONCLUSION 

This analysis showed that the most common causes of AIWS 

are the infections by the Epstein-Barr virus and migraines. This 

syndrome usually occurs in children and young people, aged 

less than 25 years old. Most common symptoms are especially 

alterations of the perception of their bodies and the space, in 

which the patient can relate episodes of microsomatognosia 

and macrosomatognosia. Usually, symptoms last up to two 

weeks. Currently, there is no treatment and diagnosis criteria 

for this condition. Further studies must be performed to achieve 

better comprehension of the AIWS and its effect on the daily 

life of those who have it.  
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