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A B S T R A C T   

Purpose: Chloropsia (green-colored vision) is an extremely uncommon and relatively unstudied clinical finding. 
We report a case where cerebral chloropsia was the presenting symptom of the Charles Bonnet syndrome. 
Observations: A 66-year-old male physician with a previous ocular history of advanced bilateral primary open- 
angle glaucoma presented with acute, diffuse chloropsia, which he described as “light green and oval-sha-
ped.” The patient was not taking any drugs that commonly cause altered color perception and did not have a 
previously diagnosed psychiatric disorder. Ophthalmic examination findings showed poor visual acuity, central 
visual field loss, and altered color perception in both eyes. Common laboratory tests and visual imaging showed 
no abnormalities that could be associated with the patient’s symptoms. 
Conclusions and Importance: Our patient meets all diagnostic criteria for Charles Bonnet syndrome, even though, 
to the best of our knowledge, chloropsia has never been previously associated with this disorder. Physicians 
should monitor patients for altered color perception, which cannot be explained by other ocular, psychiatric, or 
systemic mechanisms, as this could be a sign of Charles Bonnet syndrome.   

1. Introduction 

Charles Bonnet syndrome (CBS) is a relatively common but often 
under-recognized cause of visual hallucinations in visually impaired 
patients. The diagnostic criteria include loss of visual acuity/visual field; 
insight into the unreal nature of the hallucinations; and absence of 
hallucinogen use or other medical (e.g., seizure) or psychiatric disorders 
that could better explain the symptoms.1 

Changes in color vision (chromatopsia) include perception of 
different colors in the visual field. Xanthopsia (yellow colored vision), 
cyanopsia (blue colored vision), and erythropsia (red colored vision) are 
well described chromatopsias that result in altered color perception and 
have been observed in various disorders.2–8 These chromatopsias often 
occur due to damage to photoreceptors or retinal ganglion cells.2 

However, central chloropsia, which causes green tinged vision is rare. 
We describe a unique case of cerebral chloropsia as the presenting 
symptom of CBS secondary to primary open-angle glaucoma. 

Case Report 

A 66 year old Asian male physician presented with acute simulta-
neous, diffuse altered color in the visual environment of both green and 
pink. The patient became consciously aware of his changing color 
perception five months prior after driving by an ambulance and noting 
its color to be pinkish-purple instead of red. The patient then noticed 
alternating, yet inconsistent, green and pink colors in both his peripheral 
and central visual fields. The patient initially attributed these changes to 
variation in ambient light but, refuting his hypothesis, realized that his 
altered color perception did not follow a predictable pattern. 

Past ocular history was significant for advanced bilateral primary 
open-angle glaucoma, cataract extraction with intraocular lens place-
ment in both eyes (OU), and convergence insufficiency that was treated 
with prism. The patient underwent color vision testing as a child without 
issue. Past medical history included hypercholesterolemia and migraine 
without visual aura. He had no known psychiatric disorder and had no 
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Fig. 1. Automated perimetry (Humphrey 24–2) demonstrates cecocentral scotomas in both eyes.  

Fig. 2. Optical coherence tomography of the patient’s retinal fiber nerve layer (RFNL) shows significant thinning in both eyes.  
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hallucinogen exposure. His medications included oral pravastatin and 
allopurinol, and topical dorzolamide, timolol, and travoprost. The pa-
tient was not taking digoxin or any other medications that can cause 
chromatopsia. Family history was noncontributory. 

The patient was referred to our neuro-ophthalmology service. On 
examination, the patient had visual acuity of 20/40 in the right eye (OD) 
and 20/50 in the left eye (OS). He identified 1/14 Ishihara color plates 
OU. Intraocular pressure measurements were 18 mm Hg OD and 14 mm 
Hg OS. Slit-lamp examination showed pseudophakia OU and otherwise 
unremarkable. Fundus examination showed tilted myopic configura-
tion, peripapillary myopic crescents, and a cup-to-disc ratio of 0.9 with 
sloping to the temporal rim OU. Humphrey visual field 24-2 showed 
glaucomatous visual field loss OU with an inferior and superior para-
central and peripheral arcuate defect OD and a dense superior altitu-
dinal field defect and inferior arcuate defect OS encroaching on fixation 
OS (Fig. 1). 

On an Amsler grid, the patient drew out an example of his bilateral, 
paracentral colorful phenomenon, which he described as “light green 
and oval shaped”. Optical coherence tomography of the retinal fiber 
nerve layer (RFNL) was consistent with significant RFNL thinning in 
both eyes with average RFNL thickness of 43 μm OD and 36 μm OS 
(Fig. 2). 

Laboratory tests including complete blood count, rapid plasma 
regain, C-reactive protein, fluorescent treponemal antibody absorption, 
erythrocyte sedimentation rate, vitamin B12, folate, methylmalonic 
acid, and homocysteine levels were within normal limits. Magnetic 
resonance imaging (MRI) with and without contrast of the head and 
orbit showed no intracranial or intraorbital abnormalities. An electro-
encephalogram (EEG) was normal. 

2. Discussion 

Our patient presented with an unusual gain-of-color green and pink 
chromatopsia OU consistent with chloropsia. The patient did not have 
congenital male pattern color blindness and meets many generally- 
accepted diagnostic criteria for Charles Bonnet syndrome (CBS).1 First, 
the patient experienced hallucinatory phenomenon in the visual sense 
and not in any other sensory modality. Second, the patient had normal 
intellectual functioning and possessed insight into the false nature of the 
hallucinations. Third, like most CBS patients, our patient suffered from 
some visual impairment with the hallucinatory content primarily 
occurring in areas of visual field loss; importantly, however, not all CBS 
patients experience notable visual dysfunction. Fourth, CBS typically 
occurs in elderly individuals like our patient. Fifth, systematic 
history-taking, ophthalmic examination, and laboratory testing and 
imaging ruled out other potential psychiatric, traumatic, and pharma-
cologic causes of the patient’s altered color perception. 

Descriptions of CBS and its clinical presentation among patients vary 
widely across literature. Visual hallucinatory content can vary from 
simple geometric shapes to complex, intricate images of faces and ob-
jects.1,9 One study found that most CBS hallucinations tended to be 
centrally located and colored.10 Hallucinations also tend to be transient, 
but recurrent, and can vary in frequency and duration, all features 
demonstrated by the visual phenomenon of our patient. Hallucinations 
often occur in areas where the patient has experienced visual field loss, 
but this is not always the case. Indeed, a minority of patients with 
CBS-induced hallucinations have relatively good visual acuity, despite 
some visual impairment.10,11 A case series on patients with CBS-induced 
hallucinations secondary to glaucoma, much like the one described in 
this report, described multiple individuals with visual acuities between 
20/20 and 20/40.11 Similar findings have prompted some controversy 
over whether visual impairment is required for CBS diagnosis.1,11 Thus, 
our patient’s presentation of CBS with relatively preserved visual acuity, 
while somewhat uncommon, is not unprecedented. 

Systemic, non-hallucinogenic medications can cause chroma-
topsia.4,7,8 Digoxin may cause yellowing of the optic media and has been 

associated with xanthopsia.7 Phosphodiesterase type 5 inhibitors can 
inhibit cone-specific phosphodiesterase and induce cyanopsia.2,8 

Erythropsia, while not associated with medication, has been linked to 
retinal hemorrhages, which cause heme-mediated oxidative cone dam-
age.2 Unlike these chromatopsias, chloropsia is extremely uncommon 
and only rarely linked to a particular condition. Chloropsia may result 
from damage to photoreceptors and retinal ganglion cells but is rare.2 

The mechanism for CBS is believed to be a cortical release phe-
nomenon. The visual cortex attempts to independently “fill-in” sensory- 
deprived regions in a cerebral phenomenon similar to the “phantom- 
limb” syndrome.1 This hypothesis is supported by reports of stroke pa-
tients with homonymous hemianopia and CBS who experience visual 
hallucinations solely in their hemianopic fields.12 Another potential 
mechanism for CBS development may occur via neurons in the lateral 
geniculate nucleus, which undergo “deafferentation” following vision 
loss, leading to spontaneous neural excitability and hallucinations.13 

3. Conclusions 

In summary, clinicians should monitor for Charles Bonnet syndrome 
(CBS) development in visually impaired patients with positive chro-
matopsias that are not explained by other ocular, systemic, or psychi-
atric mechanisms. To our knowledge, our case represents a unique 
presentation of CBS with diffuse, bilateral chloropsia. 
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