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A young girl, age seven, wakes up one more morning to find her 

limbs have grown dramatically overnight. Her arm, once a mere 

ten inches, now extends fifteen feet from her body, while her 

hands have shrunk to a size similar to that of a blueberry. Her 

leg, once a comfortable few feet from her body, has narrowed 

to just centimeters in width. Amid her confusion, she recalls a 

situation similar to her own in a story she once read about a girl 

who follows a rabbit down a hole: Lewis Caroll’s popular chil-

dren’s novel, Alice’s Adventures in Wonderland [1]. British psy-

chiatrist Dr. John Todd noticed this same resemblance during 

the 1950s when six of his adolescent patients came to him com-

plaining of migraines and epileptic episodes, simultaneously 

reporting symptoms parallel to Alice’s experiences [2]. 
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COMMON SYMPTOMS
Alice in Wonderland Syndrome (AIWS) is a rare neurological 

condition primarily manifesting in dysmetropsias, anomalies of 

visual perception in which the shape of an object changes. This 

can occur in various forms, such as objects seeming further 

away than they truly are (teleopsia), or closer than they truly 

are (pelopsia) [2]. Macropsia and micropsia, the perception of 

objects as larger or smaller than they appear respectively, are 

the primary diagnostic criteria of AIWS. A greater proportion of 

individuals believed to have AIWS reported instances involving 

macropsia and/or micropsia as opposed to other forms of dys-

metropsia, though reported symptoms are highly variable [2]. 

In addition to illusory changes in size and depth, Todd described 

an intricate group of symptoms associated with AIWS: these 

included feelings of derealization and depersonalization (feel-

ing separate from oneself), distortions of one’s sense of pro-

prioception (the awareness of the movement and position of 

one’s body in space), and changes in the patient’s experience 

of time [2]. As with the principal symptoms of AIWS, they are 

perceived by the patient rather than observed. Time distortion 

falls under this category. For AIWS patients, their experience of 

time can either feel sped-up, or slowed down [3]. 

FIRST REPORTS
It was John Todd whose analysis of this condition became the 

most influential in 1955, when he compared the similarities in 

AIWS symptoms to the experiences of Lewis Caroll’s protago-

nist, Alice, in the 1865 book, Alice’s Adventures in Wonderland 

[1][2]. His connection between the aforementioned dysmetrop-

sias and seizures/migraines in relation to Alice’s Adventures in 

Wonderland gained attention, but this was not the first time this 

condition may have been described. In 1904, William Spratling 

noted similar occurrences in his patients who were said to have 

“seen everything bigger” just before an epileptic seizure [3]. In 

1907, William Gowers reported patients seeing things looking 

“twice the size” during their epileptic episodes, and Hermann 

Oppenheim’s patients reported “detachments of the trunk or 

limbs’’ during migraines in 1913 [3]. 

 

SYMPTOMS, EXPLAINED
Perhaps the most disorienting feature of AIWS is the illusory 

changes occurring in the patient’s visual field. Despite what 

the patient themselves may see, there exists no true physi-

cal change in the composition of their body. For instance, the 

unusual phenomenon of their limbs growing very large or very 

small is a disruption in their visual perception, and should not 

be confused with a standard hallucination. While both phenom-

ena present a deviation from visual authenticity, hallucinations 

are experienced regardless 

of external stimuli, whereas 

visual disruptions are a prod-

uct of invalid interpretations 

by the brain from its incoming 

sensory and somatosensory 

inputs [2]. In addition to the lack 

of hallucinations, AIWS differs 

from psychosis since patients 

are aware that what they are 

seeing is a false interpretation. 

The commonality between this 

vast group of symptoms is the 

constitution of sensory percep-

tion distortions, different from 

standard hallucinations since 

percepts are experienced with-

out an appropriate external stim-

ulus [2]. The experience of time 

distortions and feelings of derealization and depersonalization 

are less commonly studied, as they relate to a more subjective 

and conscious experience, and this subjective matter makes it 

difficult to appropriately measure [4].

PATHOLOGY AND  
PATHOPHYSIOLOGY
Despite the dearth of knowledge pertaining to AIWS’s dis-

tinct pathophysiology, edemas of the cerebral regions near the 

visual pathways of the brain and infectious diseases (occurring 

before, during, and after onset) may be involved in how AIWS 

occurs [5]. Since Todd’s first report, AIWS has remained mostly 

obscure, and in turn, underresearched. Not much information 

has been available, though increasingly functional approaches 

in neuroimaging have renewed scientific interest in AIWS. [2]. 

Few of these studies have suggested specific cortical regions 

at play in AIWS, but available data points to a region known as 

the temporoparietaloccipital carrefour (TPO-C) at the junction 

of the temporal, paritel, and occipital cortices of the brain [6]. 

In his report, Todd speculated that the temporal lobe, which 

plays a role in processing visual, emotional, and linguistic 

perceptions, was involved in AIWS. Further research has 

suggested the TPO-C is a critical mediator for AIWS, as it is 

a region in which all somatosensory and visual information is 

“integrated to create an inner and outer representation of one’s 

body” [5]. The somatosensory system is the complex network 

in the body responsible for sensing touch, pain, temperature, 

body position, and pressure. Sensory neurons relay these feel-

ings from the skin to the brain, and work to aid humans to rec-

ognize objects, differentiate between textures, and more. 

It generally thought that our senses amount to a collective 

group of five—audition, taste, touch, smell, and sight. However, 

the biological system of sense in humans serves as a method 

of gathering information from the environment around them 

and appropriately responding to stimuli, and involves a more 

intricate process of gathering this information. Disordered pro-

prioception, for instance, is one of the key features of AIWS 

[2]. Though not one of the “main” five senses, proprioception 

is essential for functioning in everyday life, and to know one’s 

position in a space is an autonomic process. The TPO-C seems 

to be integral, not just in potentially mediating AIWS, but for 

the unification of sensory information into meaningful interpre-

tations. For a patient with AIWS, anomalies possibly occurring 

here could account for false visual and auditory perceptions, 

time distortions, and more. 

AIWS AND AD SPECTRUM  
DISORDERS: PROPRIOCEPTION
An increasing interest has formed concerning AIWS’s distur-

bances in proprioception and coordination. Though the con-

dition remains more of a mystery than a complete answer, 

patterns of both visual anomalies and proprioceptive anomalies 

have been of discussion, as well as its potential relationship to 

Perhaps the most disorienting 
feature of AIWS is the illusory 

changes occurring in the 
patient’s visual field.
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AD spectrum disorders [9]. Individuals on the autism spectrum 

typically have what is known as ‘stimming behaviors’. Stimming 

is a shortened version of the term “self-stimulatory behavior” 

and is a repetitive behavior or behaviors such as arm or hand 

movements and vocal ticking [7]. Stimming is not limited to 

autism, but is a trademark symptom of and predominantly asso-

ciated with autism spectrum disorders (ASD) [8]. These behav-

iors have been widely researched—numerous studies focused 

on the autism spectrum have been conducted to understand 

the mechanisms behind its genetic markers, and to learn 

 why those on the autism spectrum exhibit these behaviors. 

It has been found that stimming behaviors not only serve as 

a self-soothing method, but could possibly occur to compen-

sate for deficits in spatial orientation. In a study performed on 

autistic children in Hong Kong, the spatial management and 

orientation of the participants was tested with adjustments to 

their visual perception and hand-eye coordination [9]. It was 

found that positive adjustments in their visual perception led to 

performing better on tasks such as ball-catching, and in some, 

autonomic motor impulses like their posture [9]. At its core, 

AIWS is a condition affecting visual perception and propriocep-

tion, which integrate to reflect coordination and spatial manag-

ament. In some cases of AIWS, spatial deficit-compensation 

behaviors have been speculated. The commonalities that may 

lie in these disorienting features has become a topic of discus-

sion, hinting toward a more clear future in understanding the 

spatial deficits and methods of compensation towards them. 

Autism and AIWS remain separate conditions, but there exists 

postulation that the pathology in ASD can provide insight to 

the neuropathogenesis of AIWS.

DIAGNOSTIC CRITERIA + TREATMENT
AIWS case presentations are highly variable. Thus, symptoms 

are difficult to measure; an operational definition and objective 

diagnostic criteria remain unclear and require further expan-

sion. Since its introduction, AIWS has collected 42 visual symp-

toms and 16 somesthetic symptoms [2], and under 200 cases 

have been reported [2]. As a result of this diversity of symp-

toms, alongside the syndrome’s rarity, it is commonly misun-

derstood and misdiagnosed. 

It appears that AIWS is categorized into different classes, dis-

tinguished by factors like age, symptoms, and proposed eti-

ologies. Though it has been recorded in patients of varying 

ages, most of the data comes from juvenile cases [2]. Another 

factor that complicates accurate diagnosis of this condition is 

the frequency of spontaneous resolution. That is, it is difficult 

to draw conclusions about effective clinical treatment because 

of the condition’s transient nature. While a smaller portion of 

cases have experienced long-term AIWS without a significant 

gap between episodes, most 

cases, which have occurred 

in young children, tend to 

resolve on their own as they 

age without prior recognition 

or treatment. This ‘random’ 

onset and rectification may 

suggest AIWS could occur 

due to a neurodevelopmental 

delay, and resolve with fur-

ther neurodevelopment.

ETIOLOGIES
From its initial reports, AIWS 

was reported in patients suf-

fering from migraines and/or 

epilepsy [2]. A variety of other 

factors, ranging from psychi-

atric disorders to psychoac-

tive drug induced symptoms, 

have been associated with 

the condition, but in ado-

lescent cases especially, 

infectious diseases are the 

prevalent etiology for AIWS 

[5]. Viruses in particular have 

been of focus, specifically 

the Epstein-Barr Virus (EBV). 

EBV remains the predomi-

nant viral infection associ-

ated with AIWS and features 

of EBV infections in the cen-

tral nervous system that may 

be linked to AIWS consist of 

diminishing cerebral blood 

flow, edemas, and encephali-

tis [5]. Encephalitis is inflam-

mation of the brain, most 

commonly caused by viral 

infections, and edemas con-

sist of excess fluid in both the 

extracellular and intracellular 

areas of the brain—typically 

causing increased brain pressure and impairing nerve func-

tions [10][11]. Other viruses, such as the Varicella zoster virus 

and the H1N1 Influenza A virus [5], have been linked to both the 

onset and development of AIWS-EBV, however, predominates.

CONCLUSION
Alice in Wonderland Syndrome presents itself very broadly 

and remains an enigma. The development of neuroimaging 

technologies has provided a promising future in understand-

ing this intriguing condition and finding effective methods 

of treatment. Beyond relieving symptoms, the research into 

sensorimotor integrations and proprioception is building a 

solid framework for other conditions involving the dysfunc-

tion of these processes. The complexity of the brain entangles 

a multitude of questions and, somewhere, answers yet to be 

found. With the collective pursuit of these answers, the future 

of neuroscience remains bright.
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MUSIC THERAPY FOR  
ALZHEIMER’S PATIENTS

Music stimulates emotion and reward, which suggests that our 

brains may have purposely evolved to have specific regions 

dedicated to musical memories. Since numerous key areas 

in the brain are linked to musical memory, studies suggest 

that music therapy can emotionally and behaviorally help 

Alzheimer’s patients [10]. Studies show that music helps reduce 

stress, anxiety, depression, and agitation in those struggling 

with AD [10]. Music can also be used to help boost confidence 

in Alzheimer’s patients. Many AD patients find that losing their 

memory is discouraging and frustrating, but music may be able 

to help them remember certain memories and stimulate mem-

ory recall [7]. Familiar music may be most helpful in directing 

attention to something known and away from something con-

fusing, which increases confidence and overall mood. 

 Although music therapy may not be able to stop the progres-

sion of Alzheimer’s, new studies have shown that listening to 

music may improve spatial-temporal tasks [11]. These types 

of tasks include visualizing and correctly perceiving objects 

within our visual field. Recently, studies have investigated the 

cognitive effects of some methods of music therapy in AD, 

which include listening to music, singing songs, music-based 

intervention, background music, and numerous others. Music-

intervention therapy has been tested and found to enhance 

encoding capacity in AD patients [11]. Certain studies have 

shown that after 6 weeks of music-inter-

vention therapy, Alzheimer’s patients had 

a significant improvement in memory and 

orientation [11]. It was also observed that 

within the six-week period of observed 

music therapy, patients seemed to 

have reduced anxiety and depression. 

Specifically, a clinical trial performed by 

Gomez Gallego in 2016 showed that a 45 

min session twice a week for 6 weeks led 

to significant improvement in memory, 

orientation, depression, and anxiety in 

AD patients [11]. In general, music ther-

apy has demonstrated an improvement 

in many areas of cognitive function in 

AD patients, including attention, psycho-

motor speed, and memory [11]. However, 

most studies are done with patients 

exhibiting early symptoms, and unfortu-

nately, there are few studies done with 

patients struggling with severe AD. 

New studies on music therapy for Alzh-

eimer’s patients have shown positive effects, which has led 

this type of treatment to become more widely used by nursing 

homes, hospice care units, and at-home caregivers. In addition 

to known cognitive improvements due to music therapy, many 

studies also suggest that at the very least music stimulates joy 

and emotion even after the severe cognitive decline in AD. 

DISCUSSION
Understanding the neurological processes in which music is 

encoded and stored in the brain has enabled researchers to 

understand the positive effects of music therapy on Alzheimer’s 

patients. It is now understood that numerous brain functions 

break down as AD progresses, and patients experience a 

steady decline in cognitive functioning—mainly memory recall 

and development. However, advancements in neurological 

imaging technologies have enabled scientists to understand 

that music memory retention seems to be unaffected by the 

development of AD. This discovery has encouraged scientists 

to explore music therapy as a treatment for AD. Music therapy 

was shown to have a positive impact on the cognitive function 

and mental health of AD patients. Fortunately, interest in the 

application of music therapy in AD is growing, fueling continu-

ous research that may reveal additional treatments and thera-

pies for Alzheimer’s patients.
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