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Abstract
Background: Charles Bonnet syndrome (CBS) presents with complex, vivid, repetitive visual hallucinations that
occur in people who have lost some of their vision. The most common cause is senile macular degeneration. CBS
can occur, rarely, in patients whose visual pathways are affected. We present five patients with complex visual
hallucinations who had occipital lobe lesions after ischemic stroke.
Case report: The patients included four men and one woman with a mean age of 71.8 ± 13.08 years. The
neurological examinations showed left homonymous hemianopsia in four patients and right homonymous
hemianopsia in one, plus there was hemiparesis in two patients and ataxia in one patient. An acute ischemic lesion
was seen in the posterior cerebral artery territory in all patients on diffusion-weighted magnetic resonance imaging
(MRI). Visual hallucinations in the hemianopic area occurred within the first 48 h of the stroke and lasted from a few
minutes to half an hour. Electroencephalography (EEG) taken while symptomatic or shortly thereafter showed mild
bioelectrical slowing in the right hemisphere in one patient, while the EEGs of the other patients were normal. During
follow-up, the visual hallucinations disappeared in all patients within 3 months, without special treatment.
Conclusion: The correct diagnosis of CBS, and treatment if necessary, are important and require an evaluation
by a multidisciplinary team that includes neurologists, ophthalmologists, and psychiatrists.

Keywords: Charles Bonnet syndrome; Occipital lobe lesion; Visual
hallucination; Ischemic stroke

Introduction
Charles Bonnet syndrome (CBS) is characterized by complex, vivid,
recurrent visual hallucinations that occur in people with no known
psychiatric illnesses, normal consciousness and a loss of visual
function [1]. This syndrome was first described by the Swedish
scientist Charles Bonnet in 1760 based on the visual hallucinations his
grandfather Thomas Lullin developed after cataract surgery. Bonnet
also developed similar visual hallucinations associated with eye
problems when he was older [2]. In 1967, the Swiss scientist George de
Morsier called the syndrome Charles Bonnet syndrome [3].
The prevalence of CBS varies ranges from 0.4% to 15% in patients
with impaired vision [4]. The most common cause is senile macular
degeneration, and other causes are glaucoma, cataracts, postenucleation, optic neuritis, macular photocoagulation, Leber’s
hereditary optic neuropathy, macular translocation, central retinal
artery occlusion, and arteritic and non-arteritic anterior ischemic optic
neuropathy [5-8]. It is seen more rarely in patients whose visual
pathways are affected. Lesions of the occipital lobe are seen in multiple
sclerosis, temporal arteritis and meningiomas [9-12].

diagnosed with ischemic stroke (acute unilateral/bilateral occipital lobe
infarct) in the posterior cerebral artery (PCA) territory and had
homonymous hemianopsia on neurological examination.

Case Report
The patients comprised four men and one woman with a mean age
of 71.8 ± 13.08 years. All patients had acute-onset visual impairment:
one had headache, two had unilateral weakness and one had ataxia. In
the neurological examinations, left homonymous hemianopsia was
found in four patients and right homonymous hemianopsia in one. In
addition to these findings, left hemiparesis was present in two patients
and ataxia in one. In their medical histories, four patients had
hypertension, one had diabetes mellitus, one had ischemic stroke, and
three had coronary artery disease. None of our patients had epilepsy,
alcohol or drug abuse, Parkinson's disease, dementia, or psychiatric
illnesses.
Diffusion-weighted magnetic resonance imaging (MRI) showed
acute ischemic lesions on the right side in two patients, on the left side
in one, and bilaterally in the PCA territory in two (Figure 1). Routine
laboratory examinations detected hyperlipidaemia in two patients and
the other tests were normal in all patients, including serum
electrolytes, glucose and liver and kidney functions.

Simple hallucinations occur with occipital lobe lesions, while
complex visual hallucinations are associated with occipitotemporal and
occipitoparietal visual association cortex damage [13].
This study presents five patients with complex visual hallucinations
seen in our neurology clinic between 2015 and 2017 that were
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Within the first 48 h, the patients complained of visual
hallucinations in the hemianopic area lasting from a few seconds to
half an hour. The first patient saw a crowd of people and a television
with indistinct faces in an office-shaped room on the right side, a man
wearing light grey, and a women dressed in burgundy; the second
patient saw red and green balls on the left side; the third patient saw
coloured pieces of paper, newspapers, trees and people on the left side;
the fourth patient saw coloured balls and nested circles in the left side;
and the last patient saw his own small child moving and playing. The
hallucinations occurred when the patients were completely awake and
the patients reported that they knew that they were not real. The
hallucinations continued all day, and were not associated with loss of
consciousness, convulsions or abnormal behaviours.

Figure 1: Brain MRI; acute ischemic lesions on the left side in
patient no. 1, acute ischemic lesions on the bilaterally in the PCA
territory in patient nos. 4 and 5 that were hyperintense on
diffusion-weighted images and hypointense on apparent diffusion
coefficient images

Patient
number

Age/Sex

Diffusionweighted MRI

Visual Field Defect

Electroencephalography (EEG) performed while the patients were
symptomatic or shortly thereafter showed mild bioelectrical slowing in
the right hemisphere of a patient with a lesion in the right PCA
territory, while the other patients’ EEGs were normal (Table 1). The
mean standardized Mini-Mental test score was 27 ± 1.58 (range 25-29).
Neuro-ophthalmological
examinations
performed
by
an
ophthalmologist were normal.

EEG

Characteristics
hallucinations

of Duration
hallucinations

1

62/M

Left occipital lobe Right
homonymous
infarct
hemianopsia
Normal

Crowd of people and a
television with indistinct faces
in an office-shaped room on
the right side, a man wearing
light grey and a women
dressed in burgundy
Any time

2

84/M

Right occipital lobe Left
homonymous Mild
infarct
hemianopsia
slowing

bioelectrical Red and green balls on the left
side
Any time

3

78/F

Right occipital lobe Left
homonymous
infarct
hemianopsia
Normal

Coloured pieces of paper,
newspapers, trees, and people
on the left side
Any time

4

81/M

Bilateral occipital Left
homonymous
lobe infarct
hemianopsia
Normal

Coloured balls and
circles in the left side

5

54/M

Bilateral occipital Left
homonymous
lobe infarct
hemianopsia
Normal

His own small child moving
and playing
Any time

of

nested
Any time

Table 1: Distribution of findings and characteristics of hallucinations.
None of the patients had been treated. When assessed during
follow-up, the visual hallucinations remained in all patients for up to 3
months without any specific treatment, and only homonymous
hemianopsia remained as a sequelae.

Discussion
The etiology of CBS is unclear. However, two important
mechanisms have been proposed. The first of these is the release
phenomenon. The main factor involved is sensory deprivation. Where
ocular pathologies reduce sensory input, the visual association areas
are affected, which leads to a reduction in the suppression of the high
cortical centres, and previously subconscious perceptions are ‘released’
into consciousness, resulting in a visual hallucination. This mechanism
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is equivalent to the phantom limb syndrome following limb
amputation [14,15]. The second theory is the currently accepted theory
of deafferentation, in which the absence of cortical visual sensory input
due to visual impairment leads to visual hallucinations, with increased
frequency of spontaneous discharge and disinhibition of neurons in
the visual association cortex [5]. Ashwin observed vivid images of lions
and cats, a flock of birds, a pack of hounds, chessboards and brightly
coloured scarves in the hemianopic field following an occipital lobe
infarct as the visual pathway was intact to the cortex and these visual
hallucinations were generated from the infarcted occipital cortex
(“inverse phantom vision”) [16].
When studied during hallucinations, functional MRI shows
increased activity in the ventral occipital lobe, while single photon
emission computed tomography shows hyperperfusion in the lateral
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temporal cortex, striatum, and thalamus, suggesting that these areas
contribute to the formation of hallucinations [17,18].

examination. In addition, none of our patients were treated and the
hallucinations disappeared within 3 months.

Charles Bonnet syndrome is characterized by the presence of
complex, structured visual hallucinations in the form of people, faces,
animals or trees. These may be white or coloured, static or animated
[4,19]. While some of our patients saw simple shapes, balls, or circles,
their other hallucinations were more complex, such as their office or a
child.

In elderly patients, hallucinations are frequently seen during the
course of neurological disorders, such as Alzheimer’s disease and
Parkinson's disease or mental disorders such as delirium, psychosis,
bipolar disorder, and drug abuse. The most common psychotic
symptom in Parkinson’s disease is that of visual hallucinations, with a
prevalence of 22~38% [30]. None of our patients had a history of
psychiatric illness or substance use. There were no signs of dementia or
Parkinson’s disease in any of our patients.

The clinical course may be episodic, cyclic or chronic. While the
duration is usually less than 12 months, they may persist for several
years [4]. Santos Bueso et al. reported complex hallucinations that
mainly involved people and faces, with movement and colour; their
patient had daily episodes lasting between 3 and 5 min that evolved
over 6-12 months [20]. Our patients’ hallucinations lasted from a few
minutes to half an hour and all disappeared within 3 months.
Cox and ffytche reported that the majority of people with CBS felt
that the hallucinations had no real effect on their lives (60%), although
a subset judged them to have fairly (25%) or very (8%) negative effects,
and 6% reported a fairly or very pleasant effect (1%). Although initially
known as “pleasant or neutral” symptoms and not an emotional
burden, it has subsequently been shown that CBS creates an emotional
burden in patients. CBS patients rarely have unpleasant symptoms
[1,21]. Nevertheless, Santhouse et al. reported that the hallucinations
were an emotional burden in 50% of 34 patients, and half of them were
egodystonic [22]. Similarly, Vukicevic and Fitzmaurice reported that
the syndrome caused moderate or severe stress in 16 of 35 patients
[23].
Therefore, CBS may require treatment. The treatment should be
individualized and include everything related to the aetiopathology of
the syndrome. Comprehensive treatment includes providing adequate
information to patients and their families, increasing the patient’s
quality of life, and treating the cause or anxiety disorder secondary to
the symptoms. Several anticonvulsant, antipsychotic, and
antidepressant agents have been tried, including carbamazepine,
valproate, gabapentin, levetiracetam, haloperidol, olanzapine,
risperidone, mirtazapine, venlafaxine, citalopram, donepezil,
melperone and ondansetron [24-29].
The visual hallucinations had no effects on the daily functions of our
patients. The described hallucinations were not egodystonic in any of
our patients, and the patient who saw a child actually enjoyed the
hallucination. In our other patients, the hallucinations were neutral
and did not require treatment.
The hallucinations seen in mental disorders are mostly auditory
hallucinations. Visual hallucinations are less frequent than auditory
hallucinations in psychotic disorders and are related to the psychotic
core, which is generally present in terms of content. The hallucinations
are often accompanied by delusions or other manifestations of the
mental disorder, such as schizophrenia and related mental disorders, or
are accompanied by depression or mania in mood disorders.
Alcoholic hallucinosis is a rare psychiatric disorder in which
isolated hallucinations dominate the picture and is distinguished from
CBS by a history of chronic alcohol abuse.
Visual hallucinations can occur in patients with occipital lobe
epilepsy (OLE). A diagnosis of OLE was excluded in all of our patients
because they did not have epileptic activity in their EEG and the
hallucinations occurred during or immediately before the EEG
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Conclusion
This paper is intended to increase the awareness of CBS, which we
think is more common than believed. A diagnosis of CBS requires
evaluation by a multidisciplinary team that includes neurologists,
ophthalmologists, and psychiatrists, especially in elderly patients. It is
important to ask about hallucinations in detail and perform an EEG
and MRI to rule out OLE.
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