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Abstract

Introduction: “Alice In Wonderland Syndrome” (AIWS) is characterized by episodes of distorted perceptions or tem-
poral/spatial changes. The pathophysiological mechanism is not well defined. However, some authors argue that it is a
rare perceptive disturbance, which affects mainly associative sensorial cortex integration mechanisms, involved in inter-
nal-external relationship development. It was initially described in migraine and/or epilepsy patients. Infections are con-
sidered the main cause of AIWS in children, and it can occur before, during or after the contact with the microorganism.
COVID-19 is the disease caused by the SARS-CoV-2 virus, which can be linked with neurological manifestations.

Clinical case reports: Three children, between 6 and 11 years of age, previously healthy and without personal or famil-
iar history of migraine and/or epilepsy, were observed in Neuropediatrics consultations because of visual changes,
described as corresponding to macropsia, micropsia, teleopsia and pelopsia. In two of the cases, symptoms began during
SARS-CoV-2 infection and, in the other one, a week after the disease. Every episode lasted a few minutes and resolved
spontaneously in a few days.

Discussion: No complementary exams are needed to diagnose AIWS. Nevertheless, when paroxysmic visual changes are
present, other aetiologies frequently need to be excluded. Generally, episodes are self-limited, and symptoms completely
resolve, with a long-term good prognosis. Until this moment, AIWS has not been linked to COVID-19. However, in this
case reports, SARS-CoV-2 was the only identified trigger. Similarly to other viruses, like EBV or HIN1, cerebral
hypoperfusion by hypoxemia and/or by pro-inflammatory cytokines action in response to SARS-CoV-2 are possible
underlying pathophysiological mechanisms.
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Introduction

The term “Alice in Wonderland Syndrome” was first used by the English psychiatrist John Todd in 1955.1 This name was
assigned in tribute to Lewis Carroll, author of the book “Alice in Wonderland”, in which the main character experiences
drastic illusory changes of her body size, as was as size, shape and position of surrounding objects.2 Although the patho-
physiologic mechanism of this condition is not well defined, some authors mention that it is a rare perceptive disturb-
ance, which affects mainly associative sensorial cortex integration mechanisms, involved in internal-external relationship
development.3 It is characterized by episodic visual perception changes, namely in objects shape, size and spatial orienta-
tion and/or body image changes.234
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While it can occur in any age, it is more frequent in paediatric populations.3 According to some authors, this can be ex-
plained by differences between adults and children’s brain structure.3 It was initially described in migraine and/or epi-
lepsy patients?#4 and later associated to temporoparietal injuries, psychiatric changes, as depression or schizophrenia,
and to some hallucinogenic drugs.z Recent studies suggest infectious aetiology as the main cause for AIWS, specially in
children, as viruses are the most frequently associated agents. Symptoms can occur before, during or after primary infec-
tion recognition.?

In late 2019, a new coronavirus was found in Wuhan city, China, and rapidly disseminated throughout the world. In Feb-
ruary 2020, WHO named the disease caused by this coronavirus (SARS-CoV-2) as COVID-19.5 This disease can affect mul-
tiple systems and, although the respiratory system is the most frequently involved, in some situations neurological fea-
tures can occur.6

Case Summary

The first case was an 11-year-old boy, previously healthy, that was admitted to Paediatrics Emergency Room (PER) after
experiencing three episodes of visual phenomena which he described as follows: “I saw peoples’ heads very big and their
body’s very small and then the opposite way”; in one episode he described black lines and dots concurrently with the
changes described. Complaints lasted about 5 minutes and then disappeared. He denied previous episodes of such mani-
festations, as well as personal and familiar history of epilepsy or migraine. When asked about previous infections, par-
ents reported that their child had been infected with SARS-CoV-2 the week before the first episode. During COVID-19, the
child reported having high fever, vomit, diarrhoea, and rhinorrhoea, but without any need for inpatient care. Physical
exam showed no changes, namely neurological focal deficits. Afterwards, an electroencephalogram (EEG) and magnetic
resonance imaging (MRI) were performed that also showed no changes. Episodes spontaneously disappeared after a
week, and a final diagnosis was established as AIWS associated with SARS-CoV-2 infection.

The second case was a 7-year-old boy, previously healthy, that was admitted to PER with visual changes and the com-
plaints were described as follows: “I see people from far away” and “people get their hands very big” (Fig. 1); his mother
said that although he showed some fear and got frightened, there was no signs of associated depersonalisation: “It lasted
a few minutes, he got scared, we [the parents] stayed with him for about 15 minutes to calm him down and it went
away”. Symptoms usually started 20-30 minutes after falling asleep. In the initial episodes he also complained of transi-
tory fleeting headaches located to the temporoparietal region. He denied previous similar episodes, as well as personal
and familiar history of epilepsy or migraine. Physical exam showed no changes, namely neurological focal deficits. When
asked about previous infections, the mother reported that symptoms beginning coincided with the diagnosis of SARS-
CoV-2 infection. After PER discharge, complaints slowly improved. After 10 days, episodes completely disappeared, and
he never had any similar complaints. An EEG was later performed, which did not show any specific paroxysmal activity,
therefore establishing AIWS associated with SARS-CoV-2 infection as the final diagnosis.

The third case was a 6-year-old boy, previously healthy, that went to a private medical office appointment with percep-
tive visual changes that initiated during SARS-CoV-2 infection, lasted a few minutes, and that were described as follows:
“I saw things that were far away and then came closer” and “I saw people’s heads small” (Fig. 2). No history of any similar
event in the past has been identified. He had been previously checked in an Ophthalmology appointment, without chang-
es. He denied personal and familiar history of epilepsy or migraine. He was not submitted to any complementary exams
and AIWS associated with SARS-CoV-2 infection diagnosis was established. In several clinical follow-up consultations, no
similar complaints were mentioned again.
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Figure 1: Clinical case 2: representation in drawing of visual complaints.
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Figure 2: Clinical case 3: representation in drawing of
visual complaints.

Discussion

AIWS is an entity first described more than 50 years ago, although it remains, mostly, an enigma.2 Its prevalence is still
unknown, namely due of the absence of large-scale studies.3 Infection is the most frequent trigger reported in paediatric
age, followed by migraine and epilepsy.2 Viruses are the most frequently reported infectious agents, however, other
agents like bacteria or fungi may be in the origin of AIWS.3 The most common is Epstein-Barr Virus (EBV), but other vi-
ruses such as HI1N1, Citomegalovirus, Coxsackie and Varicella-Zoster may be involved.237

Although the pathophysiological mechanisms are still not well established3, some of the proposed ones, promoted by
infectious agents, are: cerebral hypoperfusion and ischemia; autoimmunity mediated by molecular mimicry; increased
blood-brain barrier permeability influenced by pro-inflammatory cytokines; direct cytopathic neuronal injury; degenera-
tive changes leading to synaptic alterations, brain inflammation and neuronal death due to accumulation of protein ag-
gregates.?

More than 60 different symptoms are described in AIWS,8 the most frequents being shape (distortions), size (macropsia
and micropsia), distance perception (teleopsia and pelopsia) or movement changes.238 Auditory symptoms may also be
present, as hallucinations or sound distorted perceptions.® Patients are usually aware that these perceptions are not real,
unlike in psychiatric conditions as psychosis.?2 Episodes duration is short, varying between 5 and 30 minutes. In most
cases, they are self-limiting and symptoms fully resolve,? with long-term good prognosis.2

To diagnose AIWS there is no need for complementary exams.2 Nevertheless, the presence of paroxysmal visual changes
need the exclusion of other diagnostic hypotheses, such as epilepsy or migraine. Epilepsy, in particular when involving
occipital focal seizures, is characterized by the occurrence of focal events of non-motor and sensorial nature, that, if as-
signed to a focus that is located at the primary visual cortex, result in positive (typically multicolour shapes like circles or
flashes) or negative visual phenomena (visual field defects or blindness).10 Episodes are usually brief, during less than 2
minutes.1? Visual aura is the most common type of aura associated with migraine and frequently presents as a fortifica-
tion spectrum (a zigzag-shaped figure that arises near the fixation point, can sprawl right or left and create a lateral con-
vexity with angulated sparkling edges, leaving absolute or variable degrees of a relative scotoma in its path), and photop-
sies.!! Episodes usually last 5-15 minutes up to 1 hour and, typically, the aura disappears as the headache begins.!!

COVID-19 was described for the first time at the end of 2019, and it rapidly disseminated around the world, breaking
into our daily life. This disease can affect multiple organic systems.> Although the respiratory system is the most fre-
quently involved, in some situations neurological disturbances can be present. In paediatric age, symptoms as myalgia,
headache, acute encephalopathy, convulsion and asthenia are frequently described.¢ We did not identify any other cases
in the literature where the occurrence of AIWS was described in relation to SARS-CoV-2 infection. Even so, in our 3 pa-
tients, no other relationship with any other infectious agent was identified, so it seems very likely that there is a link
(even in terms of time) between the visual symptoms and the aforementioned viral infection. Some potential pathophysi-
ological mechanisms may justify these disturbances, e.g., neurologic injury caused by hypoxemia and systemic disfunc-
tion, pro-inflammatory status, and eventual direct viral invasion of the nervous system.6¢ However, this is a situation that
naturally needs further investigation.
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Conclusion

Paroxysmal phenomena description in paediatric age can be challenging, consequently leading to the prescription of
complementary exams, unnecessary to the diagnosis of AIWS. These 3 cases reveal the possible link between SARS-CoV-
2 infection and the diagnosis of AIWS, which is based exclusively on the clinical description of perceived visual changes.
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