
INTRODUCTION

The Charles Bonnet syndrome (CBS) was first described 
in 1760, and it refers to visual hallucinations related to vision 
loss in patients with intact insight.1,2 Although it can be caused 
by abnormalities in the central or peripheral visual pathway, 
the most common clinical condition related to CBS is sensory 
deprivation due to vision loss (e.g. enucleation, eye patching, 
macular degeneration, etc.).

Two theories have been postulated regarding the origin of 
CBS: the release theory and the sensory deprivation theory.3,4 
Both these theories are related to cortical disinhibition and 
spontaneous neuronal excitation of association cortices. In 
the release theory, a neural defect in the visual pathway causes 
abnormal signal transmission from the sensory end organ to 
the visual cortex. These false signals add to normal visual cor-
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tical activity and these may result in complex visual halluci-
nations.3 In the sensory deprivation theory, the blocking of 
the sensory input facilitates the activation of the visual associ-
ation cortex to generate hallucinations.4 Recently, failure of 
constraint on higher cortical function by reduced bottom-up 
sensory prediction was suggested as an explanation of phan-
tom perception. However, given the rarity of the condition, there 
is a lack of convincing evidence in support of either theory. 

CBS can occur as a rare complication of trans-sphenoidal 
adenomectomy (TSA). Just one case report describing post-
TSA CBS has been published, and vision loss due to adeno-
mectomy-induced optic nerve atrophy was suggested to play 
an important role in CBS development.5 

Our report describes the first case of CBS after TSA with-
out optic nerve atrophy or vision loss. It provides the first ev-
idence that sensory deprivation is required for the develop-
ment of CBS, but neural damage to the bottom-up connection 
pathway to the visual association cortex is not.

CASE 

A 46-year-old man underwent TSA for pituitary macroad-
enoma. Magnetic resonance imaging (MRI) was carried out 
before surgery (Figure 1A). Neurological examination was 
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performed and the results showed limited lateral gaze of the 
right eye with diplopia.

On post-operative day (POD) 1, the patient had intact in-
sight and CBS first manifested. He experienced hallucina-
tions when his eyes were closed, but they disappeared when 
he opened them. At the time, he was in the intensive care unit 
and kept his eyes closed for the majority of the time due to 
diplopia. The first hallucination was a black and white image 
of a giant sea anemone. The creature’s tentacles were moving 
regularly and slowly. The hallucinations were so vivid that he 
first tried to catch them with his hands. He also reported see-
ing colorful animated images such as a desert, sculptures, 
fishes, curtains, and flower-like forms. At first, he did not com-
plain because he enjoyed watching the phenomena. Only on 
POD 2 did he report that he could not fall asleep because of 
the hallucinations he saw when his eyes were closed. Ten mil-
ligram of Zolpidem was administered on that night but it was 
not effective. Alprazolam 0.25 mg and clonazepam 0.5 mg 
was tried on post-operative day 3 and also they were not ef-
fective. From post-operative day 4 to post-operative day 6, 1 
mg/day of lorazepam was tried but they were not effective in 
preventing the hallucinations.

Besides CBS reported during a psychiatric examination on 
POD 7, neurologic and mental status exams revealed no ab-
normalities. The patient did not show any evidence of cogni-
tive impairment or consciousness fluctuation or disorienta-
tion. His Brief Psychiatric Rating Scale (BPRS) score was 24 
(symptoms not present), and his Hamilton Depression Rating 
Scale (HDRS) score was 2.

On POD 8, 50 mg of Quetiapine treatment was initiated, 
and the dose was increased to 200 mg from POD 8 to POD 
12. The patient reported that the colors of the hallucinations 

had attenuated since quetiapine was initiated; they gradually 
weakened and finally became monotone.

The image type also changed from stereotyped, repetitive, 
and animated figures to static ones. The decrease in CBS symp-
toms allowed him to sleep, and he reported being less tired. 
The patient’s visual hallucinations gradually dissipated from 
POD 11 to 15. On post-operative day 17, he was discharged 
with prescription of daily 200 mg of quetiapine. When he 
visit outpatient psychiatric clinic at 2 weeks after discharge, 
his hallucinations were completely resolved. He was still suf-
fering from diplopia and headache but he was on recovery. 
Quetiapine was reduced to 100 mg/day until next visit at 6 
weeks after discharge. The dose of quetiapine was gradually 
lowered and the treatment was eventually discontinued over 
the next 2 months, without the recurrence of hallucinations. 
His visual acuity and field were relatively well preserved post-
operatively. However, limited lateralization of the right eye-
ball movement persisted until 2 months after surgery. His 
BPRS and HDRS scores 4 months after surgery were 24 and 
0, respectively. Follow-up MRI showed no abnormalities, apart 
from the expected post-operative changes of a cavity in the 
sella turcica and left-sided deviation of a mildly thickened 
pituitary stalk (Figure 1B). Last psychiatric follow up was 16 
weeks after discharge and his BPRS and HDRS score wasn’t 
changed Also he didn’t wear eye patch anymore and his dip-
lopia was nearly recovered.

DISCUSSION

There are no standardized criteria for the diagnosis of CBS; 
however, the following symptoms are considered: 1) persis-
tent or repetitive complex visual hallucinations, 2) insight into 

A  B  
Figure 1. Brain MR images. A: Large cystic mass (arrowhead, ~3.5 cm) with mild focal wall enhancement and severe sellar floor widening. 
Suprasellar tumor extension with mild compression of the left optic chiasm, invasion of the right cavernous sinus, and encasement of the 
right cavernous internal carotid artery. Focal enhancing remnant gland at the left superior margin of the sellar mass. Pituitary macroadeno-
ma with extensive cystic changes. B: After trans-sphenoidal adenomectomy to treat pituitary apoplexy and macroadenoma. The image re-
veals a 2.4×0.8-cm necrotic cavity without tumor remnants in the sella turcica (white arrow) and left-side deviation of the pituitary stalk with 
mild thickening.
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the hallucinations, 3) no other types of hallucinations, and 4) 
no primary or secondary delusions.1 The present patient met 
all four criteria, and no other psychiatric disorder was sus-
pected following an interview with a psychiatrist. Differential 
diagnoses of delirium, dementia, Parkinsonism, epilepsy, and 
hypnagogic/hypnopompic hallucinations were excluded by 
psychiatric and neurologic exams.

So far, the pathophysiology of CBS has not been elucidated. 
Researchers have hypothesized that defects in the neural 
pathway from the optic nerve to the visual association cortex 
or sensory deprivation can cause spontaneous neuronal fir-
ing in the association cortex, thus facilitating the development 
of CBS.3,4 However, there is no sufficient evidence in support 
of either theory.

Interestingly, CBS in the present case occurred without vi-
sion loss due to optic atrophy. This, in itself, supports the sen-
sory deprivation theory. His visual acuity and visual field were 
relatively well preserved during CBS; therefore, his visual path-
way damage was not significant. Instead, CBS was induced 
when the patient blocked visual perception by closing his eyes. 
Simultaneous neural defects and sensory deficits were re-
ported in previous cases related to TSA. In one case, the pa-
tient’s vision was lost due to optic nerve atrophy after TSA.5 
Another recent case report demonstrated that CBS can be 
the first symptom of pituitary adenoma with progressive bi-
lateral vision loss due to optic nerve compression; however, 
this patient’s symptoms improved after TSA.6 Other reports 
have claimed that most cases of CBS are associated with bi-
lateral vision loss and that symptoms appear and disappear 
when the eyes are opened and closed, respectively.7,8 This is 
in direct opposition to the symptoms seen in our patient; CBS 
manifested when the patient’s eyes were closed and disap-
peared upon eye opening. This observation supports the sen-
sory deprivation theory of CBS. Although optic nerve damage 
due to an adenoma can induce CBS, that was not the case in 
the present patient, who maintained sensory input.

CBS is under-recognized because of low awareness among 
clinicians and low reporting by patients.2,7-9 The symptoms 
may cause the patient considerable distress and can persist 
for years. A recent study reported that 75% of CBS cases lasted 
for more than 5 years, and 32% had negative outcomes. More-
over, no specific treatment for CBS has been established.10 
Among antipsychotics, olanzapine, risperidone, and quetiap-
ine have been prescribed, and one report described that the 
combination of quetiapine and paroxetine was beneficial. Our 
experience suggests that quetiapine monotherapy can be a 
specific treatment for CBS. The response in the present case 
was dramatic and possibly dose-dependent.
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