
Visual Hallucinations in
Charles Bonnet Syndrome
Can Be Seen in
Fluorodeoxyglucose-PET

To the Editor: Charles Bonnet Syn-
drome (CBS) is characterized by
complex visual hallucinations in
patients without mental disorders.
We describe the case of an elderly
lady with CBS. The corresponding
pathophysiological processes of
these disturbances could be visual-
ized by 18F- fluorodeoxyglucose
positron emission tomography
(FDG-PET) examination as a hyper-
metabolism in the visual associa-
tion cortex.

Case Report
A 94-year-old woman described an
acute onset of visual hallucinations
such as prosopometamorphopsia
(facial distortion) and macropsias.
For example, when she saw her
son, he had first appeared normal
to her and then suddenly seemed
to convert into a giant with a dis-
torted body. In other episodes, she
suddenly saw skyscrapers or strange
figures passing by. The events
mostly lasted several minutes and
frightened her very much. There
were no additional sensory phenom-
ena such as acoustic or olfactory hal-
lucinations. Although these visual
sensations frightened her, she was
fully aware that they were not real.
The remainder of the clinical neuro-
logical examination was unremark-
able; specifically, there were no sen-
sory or motor deficits.

In her medical history, the
woman had had a myocardial
infarction several years ago, a
hyperlipoproteinemia, and a mild

renal insufficiency, as well as mul-
tiple arthritic complaints appropri-
ate to her age. She did not suffer
from dementia or any other psychi-
atric disorder.

An MRI scan of the brain
showed a mild vasculopathic
encephalopathy, but no acute isch-
emic lesion. An ophthalmologic
examination detected a mild glau-
comatic optic atrophy and a senile
cataract. An electroencephalogra-
phy (EEG) did not show any focal
nor epileptiform discharges. At this
time, she still had frequent epi-
sodes of hallucinations. For further
investigation, we performed a
quantitative FDG-PET of the brain.
This showed a global absolute
diminishment of mean metabolic
rate of glucose in the brain and
also a local relative diminishment
of glucose uptake in the right
occipital area (dorsal middle and
inferior occipital gyrus) corre-
sponding to the primary visual
cortex (V1–2). In the adjacent visual
associative area (ventral middle and
inferior occipital gyrus, superior
occipital gyrus, dorsal temporal lobe,
including V4–5), a local augmenta-
tion of glucose uptake was recog-
nized (see statistical parametric maps
in Figure 1). These findings most
likely represented the pathology
responsible for the patient’s visual
hallucinations and the temporarily-
occurring visual field defects. The
patient was treated with topical anti-
glaucomatous eye drops (travoprost,
prostaglandin analogue). The visual
hallucinations quickly regressed, and
the patient was discharged without
symptoms.

Discussion
It has been proposed that the
complex visual hallucinations in
CBS arise from cortical visual

association areas after deafferen-
tiation from the primary visual
cortex (“deafferentiation
theory”).1 The lack of sensory
input to the associative cortex is
proposed to cause spontaneous
neuronal discharges leading to
abnormal visual perceptions.
Therefore, the symptoms can arise
from damage in any part of the
visual system between the eye
(e.g., macular degeneration or
glaucoma) and the primary visual
cortex (e.g., occipital lobe infarc-
tion) by which a diminished sen-
sory input into the association
areas can result.2

In a recent study comparing low-
vision subjects with normal-vision
control subjects, visual hallucina-
tions were observed in 34% of low-
vision patients, indicating that CBS
is quite common in patients with
eye diseases. However, only a few
patients spontaneously report these
experiences to their doctors.3 In
most of these cases, symptoms
were only mild and unformed; for
example, some bright lights or
spot-like images.

Nonetheless, the symptoms in
our patient were rather severe,
leading to emotional distress. Our
patient also had low vision due to
glaucomatic optic atrophy and a
senile cataract. As a result, it
might have caused a diminished
sensory input to the primary
visual cortex, resulting in a
regional hypometabolism on one
side. This, in turn, might have led
to a deafferentiation of the visual
associative cortex. In the per-
formed MRI scans, no further
explanations, such as damages to
the visual cortex (e.g., infarction)
were found. In SPECT examina-
tions in patients with visual hal-
lucinations after occipital lobe
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infarction, focal hypoperfusion in
the occipital cortex has already
been demonstrated.4 In fMRI
studies, an increased activity in
visual association cortical areas
already has been shown.5

In our patient, there was a
hypometabolism in the primary
visual cortex (V1–2), which was
visualized by FDG-PET. Also, a
hypermetabolism in the visual
associative cortex (V4 –5) was
seen, which corresponded well
with the complex visual halluci-
nations. Thus, the results of this
examination support the deaffer-
entiation theory: There is a lack of
sensory input into the associative
cortex as a result of a hypometab-
olism in the primary visual cortex
and consecutive neuronal dis-
charges in the associative cortex
expressed by a hypermetabolism.
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FIGURE 1. 18F-FDG-PET of the Brain Revealed Regional Changes of Brain Metabolism
in Charles Bonnet Syndrome

Results of 18F-FDG PET of the brain are displayed as transaxial tomograms of glucose
uptake (Figure 1 [A]) and statistical parametric maps indicating significant reductions (1 [B])
or increases (1 [C]) of uptake. In particular, images showed a local diminishment of glucose
uptake in right-inferior to mid-occipital areas, corresponding to the primary visual cortex
(V1–2, arrow in [A] and [B]). In the adjacent visual associative area (V4–5), a local
augmentation of glucose uptake was detected (arrow in [A] and [C]).
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