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ABSTRACT - Charles Bonnet syndrome (CBS) is a disorder characterized by the
occurrence of complex visual hallucinations in patients with acquired impair-
ment of vision and without psychiatric disorders. In spite of the high incidence
of visual field defects following antero-mesial temporal lobectomy for refractory
temporal lobe epilepsy, reports of CBS in patients who underwent this surgical
procedure are surprisingly rare. We describe a patient operated on for drug-
resistant epilepsy. As a result of left antero-mesial temporal resection, she
presented right homonymous hemianopia. A few days after surgery, she started
complaining of visual hallucinations, such as static or moving “Lilliputian”
human figures, or countryside scenes, restricted to the hemianopic field. The
patient was fully aware of their fictitious nature. These disturbances disap-
peared progressively over a few weeks. The incidence of CBS associated with
visual field defects following epilepsy surgery might be underestimated. Patients
with post-surgical CBS should be reassured that it is not an epileptic phenom-
enon, and that it has a benign, self-limiting, course which does not usually
require treatment.
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The Charles Bonnet syndrome (CBS) is
a disorder characterized by stereoty-
ped, persistent or repetitive, complex
visual hallucinations (such as moving
objects or human beings, animals, vi-
vid landscapes), not accompanied by
psychotic symptoms, in patients with
acquired impairment of vision due to
ocular diseases or visual field abnor-
malities (Bonnet 1769, Schultz and

Melzack 1991, Ffytche 2005). Addi-
tional diagnostic criteria include full
or partial retention of insight into the
unreal nature of these phenomena,
absence of hallucinations in other sen-
sory modalities, exclusion of subs-
tance abuse or sleep disorders (Ffytche
2005). The visual disturbances cha-
racterizing CBS can occur for variable
periods of time (from days to years),
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with the hallucinations changing both in frequency and
complexity during this time (Schultz and Melzack 1991).
Several factors may trigger or stop the hallucinations,
presumably through a general arousal mechanism (Kolmel
1985, Schultz and Melzack 1991).

Visual field defects, mainly represented by upper quadran-
tanopias, are a relatively common consequence of ante-
rior temporal lobe resection for refractory temporal epi-
lepsy, with an incidence that can vary from more than
50% (Tecoma et al. 1993) to about 100% (Hughes et al.
1999). In spite of this high incidence of visual field defects,
descriptions of CBS in patients who have undergone epi-
lepsy surgery for drug-resistant temporal lobe epilepsy
have been reported only rarely. To our knowledge, CBS
has been reported in only four patients with upper qua-
drantanopia following amygdalohippocampectomy (Frei-
man et al. 2004, Tan and Sabel 2005). In this paper, we
describe CBS in an additional patient presenting with right
homonymous hemianopia resulting from left antero-
mesial temporal lobectomy performed for the treatment of
drug-resistant left temporal lobe epilepsy associated with a
left temporo-mesial cavernous angioma.

Case report

A 49-year-old, right-handed female reported that, at the
age of 35, she had started to experience brief, daily epi-
sodes of “déja-vu” and “jamais-vu”, followed, after few
weeks, by two generalized tonic-clonic seizures. Follow-
ing this, she began to suffer from seizures characterized by
an initial epigastric sensation, loss of contact, oro-
alimentary automatisms, and repetitive upper limb move-
ments; recovery of consciousness was accompanied by
transitory aphasia lasting few minutes. Seizure frequency
was two-three seizures per week. Interictal EEG displayed
left temporal spikes. Brain MRI showed a cavernous an-
gioma in the mesial portion of the left temporal lobe
(figure 1).

She was admitted to the Department of Neurosciences at
Bellaria Hospital in Bologna to undergo a presurgical
evaluation that included prolonged video-EEG monitoring
for seizure recording. She had never suffered from psychi-
atric disturbances or from disorders of vision; her visual
field at admission was normal. She was on phenytoin,
400 mg/day; all previous medications had failed to satis-
factorily control her seizures. The results of video-EEG
monitoring indicated an epileptogenic area that extended
from the left anterior lateral neocortex and temporal pole
to the left mesio-temporal region; consequently, a left
antero-mesial temporal lobectomy was performed
(figure 1).

Immediately after surgery, she presented a transitory apha-
sic disorder lasting a few days; in addition, she started to
complain of blurred vision in her right hemifield. A visual
field examination demonstrated right hemianopia (fig-

ure 2). On the third day after surgery, she started to expe-
rience complex visual hallucinations in her right hemi-
field, with no impairment of consciousness: she usually
referred to seeing coloured “Lilliputian” figures of women
and children, either static or moving, but usually running
in meadows or even lying in bed with her, or, occasionally,
brightly coloured countryside scenes. She was concerned
about the possible epileptic nature of these phenomena,
although she acknowledged that they were completely
different from the “deja vii” episodes she had previously
suffered from. These visual imageries were not accompa-
nied by hallucinations involving other sensory modalities;
in particular, no auditory sensations were referred to. She
was aware of their fictitious nature and she could describe
precisely what she was experiencing, without being fright-
ened; in fact, she was sometimes amused by them. After a
while, she noticed that she could make them disappear by
closing her eyes. During these hallucinatory episodes,
several EEG recordings failed to show any epileptiform
abnormalities, but sporadic bursts of theta activity in the
left anterior temporal leads, unrelated to the visual imag-
eries, were observed. These phenomena were almost con-
tinuous in the first days, but then started to occur intermit-
tently, more often in the evening, lasting from a few
seconds to a few minutes. They became progressively less
frequent; after two months, they disappeared spontane-
ously.

Discussion

Although anterior temporal lobectomy for drug-resistant
temporal epilepsy is complicated, in a high percentage of
cases (from more than 50% to nearly 100%) (Tecoma et al.
1993, Hughes et al. 1999), by post-surgical visual field
impairment, reports of CBS in epileptic patients with visual
field defects following this surgical procedure are actually
rather rare. In the literature, only four patients have been
described, by Freiman et al. (2004) and Tan and Sabel
(2005): in all of them CBS was associated with upper
quadrantanopia following amygdalohippocampectomy
for the treatment of mesial temporal lobe epilepsy. In the
two patients reported by Freiman et al. the visual halluci-
nations consisted of, in one case, moving geometrical
objects, and of unfamiliar, moving human faces restricted
to the specific region of the visual field defect, in the other;
these phenomena appeared the day after surgery, vanish-
ing after a few days. In our patient, the surgical procedure
to remove the cavernoma and the epileptogenic area,
caused a complete homonymous hemianopia, presum-
ably due to more extensive damage of the optic radiations
beyond Meyer’s loop, the most anterior portion of the
optic radiation, and possibly of the optic tract. Complex
visual hallucinations in the defective hemifield appeared
few days after surgery and persisted, although with de-
creasing frequency, for about two months. The character-
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Figure 1. Upper panel: axial and coronal MRI images showing a cavernous angioma in the antero-mesial portion of the left temporal lobe.
Lower panel: axial and coronal images showing the extent of the left antero-mesial temporal resection.

istics of the hallucinatory manifestations fulfilled the crite-
ria for CBS (Schultz and Melzack 1991, Ffytche 2005): in
fact, they consisted of complex images, generally women
and children, reduced in size (referred to as “Lilliputian”
by the patient), brightly coloured and either static or
moving; more rarely, panoramic views were perceived.
The patient recognized their unreal nature, as was not
frightened by them; non-visual hallucinations were never
reported.

As reported elsewhere (Kolmel 1985), she could make
them disappear, almost at will, by closing her eyes; the
effectiveness of eye closing at stopping this kind of visual
phenomenon has been suggested to depend upon an
arousal mechanism, modulated by eye movements
(Kolmel, 1985; Schultz and Melzack, 1991); an alternative
explanation suggests that inhibitory impulses originating
from the proprioceptors of the extraocular muscles might
reach the occipital cortex via superior colliculi, interrupt-

ing visual imageries (Kolmel 1985). Of course, a possible
epileptic nature was considered; however, epileptic visual
hallucinations are usually brief and remarkably stereotypi-
cal, whereas in our patient, they could last several minutes
and could differ in content from episode to episode. More-
over, visual phenomena in occipital epilepsy exhibit dif-
ferent characteristics, whereas when occurring in tempo-
ral lobe seizures, they are most often accompanied by
other symptoms or signs (such as, for instance, confusion,
mental slowing, clouding of consciousness) (Bien et al.
2000). Finally, in our patient, we never observed epilepti-
form abnormalities in any of the several EEGs performed
during the hallucinatory episodes. Therefore, we con-
cluded that an epileptic origin was extremely unlikely. In
table 1, we summarize the main features of the visual
hallucinations in epileptic seizures and in CBS.

Considering the high incidence of visual field deficits
after antero-mesial temporal resection, it is somewhat
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Figure 2. Post-operative visual field showing a right homonymous hemianopia.

surprising that CBS is reported so rarely in epileptic
patients who underwent this surgical treatment. In-
deed, it is possible that the incidence of CBS is under-
estimated because most patients suffering from this
disturbance are reluctant to complain of it because of

Table 1. Main features of the visual hallucinations in epileptic seizures and in CBS.

the fear of being considered “mentally” disturbed (Fre-
iman et al. 2004). In fact, in some instances it has been
reported that the patients admitted that they were experi-
encing visual hallucinations only when specifically asked
(Freiman et al. 2004).

Visual hallucinations in epilepsy

Visual hallucinations in
Charles Bonnet syndrome

Duration

Voluntary modulation

Visual field defects

Contents

Stereotyped
Emotional valence
Awareness of unreal nature

Other symptoms or signs

Other sensory hallucinations

Ictal EEG

Facilitating or triggering factors

seconds; rarely minutes

triggered by visual stimuli in occipital/
occipito-temporal seizures

no

no

- elementary hallucinations, illusions and
visual loss in occipital/occipito-temporal
seizures

- elementary and complex hallucinations in
temporal seizures

yes
unpleasant, pleasant, neutral

sometimes

frequent (consistent with the spread of the
epileptic discharge as in occipital, occipito-
temporal, temporal seizures)

possible

epileptiform abnormalities

from seconds to several minutes

facilitated by darkness, or dim light;
rarely by light.

possible (by eye closure, or saccadic eye-
movements)

yes
coloured complex hallucinations (moving

objects, human beings, animals, vivid
landscapes)

no
neutral, rarely pleasant
always

no

no

normal
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The pathophysiological mechanisms underlying CBS re-
main incompletely understood. Functional imaging stud-
ies in CBS patients have shown that hallucinations of
colour, faces, textures and objects correlated with the time
course of the fMRI signal in the ventral occipital lobe, with
a correspondence between the nature of the hallucinatory
phenomena and the specialization of the different visual
areas (Ffytche et al. 1998). Regarding the processes caus-
ing the appearance of CBS in subjects with acquired
abnormalities of visual function, Cogan (1973) postulated
that missing inputs to the visual cortices (i.e., a “de-
afferentation state”) might trigger the appearance of visual
hallucinations by disinhibiting visual association areas
through a “release” mechanism. Recently, Ffytche (2005)
proposed the existence of two phenomenologic syn-
dromes, one depending directly on visual system patholo-
gies, the other on damage in the brainstem or in ascending
neurotransmitter (particularly cholinergic) pathways. The
characteristics of CBS in our patient, i.e. self-limiting hal-
lucinations consisting of faces or unfamiliar figures or
extended landscapes, lasting seconds or minutes, con-
fined to a particular area of the visual field and progres-
sively diminishing with time, fit with the features of the first
syndrome proposed by Ffytche (2005), in which they
result from excitation of visual cortical areas through local
cortical pathology or secondary to functional/lesional vi-
sual deafferentation.

In conclusion, our report adds further evidence of the
occurrence of CBS in visual field deficits following ante-
rior temporal lobectomy for the treatment of drug-resistant
temporal epilepsy. A proper diagnosis is necessary to
reassure patients with post-surgical CBS that the manifes-
tation is not an epileptic disorder and that it usually
presents a benign, self-limiting course, not requiring treat-
ment. []
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