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visual hallucination is a visual percept experienced when awake

that is not elicited by an external stimulus. Historically, halluci-

nations have been synonymous with psychiatric disease, most
notably schizophrenia; however, over recent decades, hallucinations
have been categorized based on their underlying etiology as psychody-
namic (primary psychiatric), psychophysiologic (primary neurologic/
structural), and psychobiochemical (neurotransmitter dysfunction).!
Presently, visual hallucinations are known to be caused by a wide vari-
ety of primary psychiatric, neurologic, ophthalmologic, and chemically-
mediated conditions. Despite these causes, clinically differentiating the
characteristics and qualities of visual hallucinations is often a lesser-
known skillset among clinicians. The utility of this skillset is important
for the clinician’s ability to differentiate the expected and unexpected
characteristics of visual hallucinations in patients with both known and
unknown neuropsychiatric conditions.

Though many primary psychiatric and neurologic conditions have
been associated with and/or known to cause visual hallucinations, this
review focuses on the following grouped causes:

e Primary psychiatric causes: psychiatric disorders with psychotic
features and delirium; and

* Primary neurologic causes: neurodegenerative disease/dementias,
seizure disorders, migraine disorders, vision loss, peduncular hallucino-
sis, and hypnagogic/hypnopompic phenomena.
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Because the accepted definition of visual
hallucinations excludes visual percepts elic-
ited by external stimuli, drug-induced hal-
lucinations would not qualify for either of
these categories. Additionally, most studies
reporting on the effects of drug-induced
hallucinations did not control for under-
lying comorbid psychiatric conditions,
dementia, or delirium, and thus the results
cannot be attributed to the drug alone, nor
is it possible to identify reliable trends in the
properties of the hallucinations.? The goals
of this review are to characterize visual hal-
lucinations experienced as a result of pri-
mary psychiatric and primary neurologic
conditions and describe key grouping and
differentiating features to help guide the
diagnosis.

Visual hallucinations

in the general population

A review of 6 studies (N = 42,519) reported
that the prevalence of visual hallucinations
in the general population is 7.3%.? The prev-
alence decreases to 6% when visual hal-
lucinations arising from physical illness or
drug/chemical consumption are excluded.
The prevalence of visual hallucinations in
the general population has been associated
with comorbid anxiety, stress, bereavement,
and psychotic pathology.*” Regarding the
age of occurrence of visual hallucinations in
the general population, there appears to be
a bimodal distribution.®* One peak appears
in later adolescence and early adulthood,
which corresponds with higher rates of
psychosis, and another peak occurs late in
life, which corresponds to a higher preva-
lence of neurodegenerative conditions and
visual impairment.

Primary psychiatric causes

Most studies of visual hallucinations in pri-
mary psychiatric conditions have specifi-
cally evaluated patients with schizophrenia
and mood disorders with psychotic fea-
tures.®” In a review of 29 studies (N = 5,873)
that specifically examined visual hallucina-
tions in individuals diagnosed with schizo-
phrenia, Waters et al® found a wide range
of reported prevalence (4% to 65%) and a

weighted mean prevalence of 27%. In con-
trast, the prevalence of auditory hallucina-
tions in these participants ranged from 25%
to 86%, with a weighted mean of 59%.
Hallucinations are a known but less
common symptom of mood disorders that
present with psychotic features.® Waters et
al® also examined the prevalence of visual
and auditory hallucinations in mood dis-
orders (including mania, bipolar disorder,
and depression) reported in 12 studies (N
= 2,892)? They found the prevalence of
visual hallucinations in patients with mood
disorders ranged from 6% to 27%, with a
weighted mean of 15%, compared to the
weighted mean of 28% who experienced
auditory hallucinations. Visual hallucina-
tions in primary psychiatric conditions are
associated with more severe disease, longer
hospitalizations, and poorer prognoses.”!!

Visual hallucinations of psychosis

In patients with psychotic symptoms, the
characteristics of the visually hallucinated
entity as well as the cognitive and emotional
perception of the hallucinations are notably
different than in patients with other, non-
psychiatric causes of visual hallucations.’

Content and perceived physical proper-
ties. Hallucinated entities are most often
perceived as solid, 3-dimensional, well-
detailed, life-sized people, animals, and
objects (often fire) or events existing in the
real world.? The entity is almost always per-
ceived as real, with accurate form and color,
fine edges, and shadow; is often out of
reach of the perceiver; and can be stationary
or moving within the physical properties of
the external environment.?

Timing and triggers. The temporal prop-
erties vary widely. Hallucinations can last
from seconds to minutes and occur at any
time of day, though by definition, they must
occur while the individual is awake.? Visual
hallucinations in psychosis are more com-
mon during times of acute stress, strong
emotions, and tiredness.?

Patient reaction and belief. Because of real-
istic qualities of the visual hallucination and
the perception that it is real, patients com-
monly attempt to participate in some activ-
ity in relation to the hallucination, such as
moving away from or attempting to interact



with it? Additionally, patients usually per-
ceive the hallucinated entity as uncontrol-
lable, and are surprised when the entity
appears or disappears. Though the content
of the hallucination is usually impersonal,
the meaning the patient attributes to the
presence of the hallucinated entity is usu-
ally perceived as very personal and often
requiring action. The hallucination may
represent a harbinger, sign, or omen, and is
often interpreted religiously or spiritually
and accompanied by comorbid delusions.?

Visual hallucinations of delirium

Delirium is a syndrome of altered
mentation—most notably consciousness,
attention, and orientation—that occurs as
a result of >1 metabolic, infectious, drug-
induced, or other medical conditions and
often manifests as an acute secondary psy-
chotic illness.”? Multiple patient and environ-
mental characteristics have been identified as
risk factors for developing delirium, includ-
ing multiple and/or severe medical illnesses,
preexisting dementia, depression, advanced
age, polypharmacy, having an indwelling
urinary catheter, impaired sight or hearing,
and low albumin levels."**> The development
of delirium is significantly and positively
associated with regular alcohol use, benzodi-
azepine withdrawal, and angiotensin recep-
tor blocker and dopamine receptor blocker
usage.”® Approximately 40% of patients with
delirium have symptoms of psychosis, and
in contrast to the hallucinations experienced
by patients with schizophrenia, visual hal-
lucinations are the most common type of
hallucinations seen in delirium (27%).1* In a
2021 review that included 602 patients with
delirium, Tachibana et al* found that approx-
imately 26% experienced hallucinations, 92%
of which were visual hallucinations.

Content, perceived physical properties, and
reaction. Because of the limited attention and
cognitive function of patients with delirium,
less is known about the content of their visual
hallucinations. However, much like those
with primary psychotic symptoms, patients
with delirium often report seeing complex,
normal-sized, concrete entities, most com-
monly people. Tachibana et al® found that
the hallucinated person is more often a
stranger than a familiar person, but (rarely)

may be an ethereal being such as a devil
or ghost. The next most common visually
hallucinated entities were creatures, most
frequently insects and animals. Other com-
mon hallucinations were visions of events or
objects, such as fires, falling ceilings, or water.
Similar to those with primary psychotic ill-
ness such as schizophrenia, patients with
delirium often experience emotional distress,
anxiety, fear, and confusion in response to the
hallucinated person, object, and/or event."

Primary neurologic causes
Visual hallucinations in
neurodegenerative diseases
Patients with neurodegenerative diseases
such as Parkinson disease (PD), dementia
with Lewy bodies (DLB), or Creutzfeldt-
Jakob disease (CJD) commonly experience
hallucinations as a feature of their condi-
tion. However, the true cause of these hallu-
cinations often cannot be directly attributed
to any specific pathophysiology because
these patients often have multiple coex-
isting risk factors, such as advanced age,
major depressive disorder, use of neuroac-
tive medications, and co-occurring somatic
illness. Though the prevalence of visual
hallucinations varies widely between stud-
ies, with 15% to 40% reported in patients
with PD, the prevalence roughly doubles
in patients with PD-associated dementia
(30% to 60%), and is reported by 60% to
90% of those with DLB."*'8 Hallucinations
are generally thought to be less common
in Alzheimer disease; such patients most
commonly experience visual hallucina-
tions, although the reported prevalence
ranges widely (4% to 59%).° Notably,
similarly to hallucinations experienced in
patients with delirium, and in contrast to
those with psychosis, visual hallucinations
are more common than auditory halluci-
nations in neurodegenerative diseases.”
Hallucinations are not common in individ-
uals with CJD but are a key defining feature
of the Heidenhain variant of CJD, which
makes up approximately 5% of cases.”!
Content, perceived physical properties, and
reaction. Similar to the visual hallucinations
experienced by patients with psychosis or
delirium, those experienced in patients
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with PD, DLB, or CJD are often complex,
most commonly of people, followed by ani-
mals and objects. The presence of “passage
hallucinations”—in which a person or ani-
mal is seen in a patient’s peripheral vision,
but passes out of their visual field before
the entity can be directly visualized—
is common.” Those with PD also com-
monly have visual hallucinations in which
the form of an object appears distorted
(dysmorphopsia) or the color of an object
appears distorted (metachromatopsia),
though these would better be classified as
illusions because a real object is being per-
ceived with distortion.”

Hallucinations are more common in the
evening and at night. “Presence hallucina-
tions” are a common type of hallucination
that cannot be directly related to a specific
sensory modality such as vision, though
they are commonly described by patients
with PD as a seen or perceived image
(usually a person) that is not directly in
the individual’s visual field."” These pres-
ence hallucinations are often described
as being behind the patient or in a visu-
alized scene of what was about to hap-
pen. Before developing the dementia and
myoclonus also seen in sporadic CJD,
patients with the Heidenhain variant of
CJD describe illusions such as metachro-
matopsia, dysmorphia, and micropsia
that eventually develop into frank visual
hallucinations, which have been poorly
reported in medical literature.* There
are no generalizable trends in the temporal
nature of visual hallucinations in patients
with neurodegenerative diseases. In most
cases of visual hallucinations in patients
with PD and dementia, insight relating to
the perception varies widely based on the
patient’s cognitive status. Subsequently,
patients’ reactions to the hallucinations
also vary widely.

Visual hallucinations in epileptic
seizures

Occipital lobe epilepsies represent 1%
to 4.6% of all epilepsies; however, these
represent 20% to 30% of benign child-
hood partial epilepsies.?** These are com-
monly associated with various types of
visual hallucinations depending upon

the location of the seizure onset within
the occipital lobe. These are referred to as
visual auras.® Visual auras are classified
into simple visual hallucinations, complex
visual hallucinations, visual illusions, and
ictal amaurosis (hemifield blindness or
complete blindness).

Content, perceived physical properties,
and reaction. Simple visual hallucinations
are often described as brief, stereotypi-
cal flashing lights of various shapes and
colors. These images may flicker, change
shape, or take on a geometric or irregular
pattern. Appearances can be repetitive and
stereotyped, are often reported as mov-
ing horizontally from the periphery to the
center of the visual field, and can spread
to the entire visual field. Most often, these
hallucinations occur for 5 to 30 seconds,
and have no discernible provoking factors.
Complex visual hallucinations consist of
formed images of animals, people, or elab-
orate scenes. These are believed to reflect
activation of a larger area of cortex in the
temporo-parieto-occipital region, which is
the visual association cortex. Very rarely,
occipital lobe seizures can manifest with
ictal amaurosis.*

Simple visual auras have a very high
localizing value to the occipital lobe. The
primary visual cortex (Brodmann area 17)
is situated in the banks of calcarine fissure
and activation of this region produces these
simple hallucinations. If the hallucinations
are consistently lateralized, the seizures are
very likely to be coming from the contralat-
eral occipital lobe.

Visual hallucinations in brain tumors

In general, a tumor anywhere along the optic
path can produce visual hallucinations; how-
ever, the exact causal mechanism of the hal-
lucinations is unknown. Moreover, tumors
in different locations—namely the occipital
lobes, temporal lobes, and frontal lobes—
appear to produce visual hallucinations with
substantially different characteristics.”?
Further complicating the search for the
mechanism of these hallucinations is the fact
that tumors are epileptogenic. In addition,
36% to 48% of patients with brain tumors
have mood symptoms (depression/mania),
and 22% to 24% have psychotic symptoms



(delusions/hallucinations); these symptoms
are considerably location-dependent.’*

Content and associated signs/symptoms.
There are some grouped symptoms and/
or hallucination characteristics associated
with cerebral tumors in different lobes of
the brain, though these symptoms are not
specific. The visual hallucinations associ-
ated with brain tumors are typically con-
fined to the field of vision that corresponds
to the location of the tumor. Additionally,
many such patients have a baseline visual
field defect to some extent due to the tumor
location.

In patients with occipital lobe tumors,
visual hallucinations closely resemble those
experienced in occipital lobe seizures, spe-
cifically bright flashes of light in colorful
simple and complex shapes. Interestingly,
those with occipital lobe tumors report xan-
thopsia, a form of chromatopsia in which
objects in their field of view appear abnor-
mally colored a yellowish shade.?*

In patients with temporal lobe tumors,
more complex visual hallucinations of peo-
ple, objects, and events occurring around
them are often accompanied by auditory
hallucinations, olfactory hallucinations,
and/or anosmia.?

In those with frontal lobe tumors,
similar complex visual hallucinations of
people, objects, and events are seen, and
olfactory hallucinations and/or anosmia
are often experienced. However, these
patients often have a lower likelihood of
experiencing auditory hallucinations, and
a higher likelihood of developing person-
ality changes and depression than other
psychotic symptoms. The visual halluci-
nations experienced in those with frontal
lobe tumors are more likely to have vio-
lent content.?

Visual hallucinations in migraine with aura
The estimated prevalence of migraine in the
general population is 15% to 29%; 31% of
those with migraine experience auras.*%
Approximately 99% of those with migraine
auras experience some type of associated
visual phenomena.®* The pathophysiol-
ogy of migraine is believed to be related to
spreading cortical depression, in which a
slowly propagating wave of neuroelectric

depolarization travels over the cortex, fol-
lowed by a depression of normal brain
activity. Visual aura is thought to occur due
to the resulting changes in cortical activ-
ity in the visual cortex; however, the exact
electrophysiology of visual migraine aura
is not entirely known.”?® Though most
patients with visual migraine aura expe-
rience simple visual hallucinations, com-
plex hallucinations have been reported in
the (very rare) cases of migraine coma and
familial hemiplegic migraine.*

Content and associated signs/symptoms.
The most common hallucinated entities
reported by patients with migraine with
aura are zigzag, flashing/sparkling, black
and white curved figure(s) in the cen-
ter of the visual field, commonly called
a scintillating phosphene or scintillat-
ing scotoma.* The perceived entity is
often singular and gradually moves from
the center to the periphery of the visual
field. These visual hallucinations appear
in front of all other objects in the visual
field and do not interact with the environ-
ment or observer, or resemble or morph
into any real-world objects, though they
may change in contour, size, and color.
The scintillating nature of the hallucina-
tion often resolves within minutes, usually
leaving a scotoma, or area of vision loss, in
the area, with resolution back to baseline
vision within 1 hour. The straight, zigzag,
and usually black-and-white nature of the
scintillating phosphenes of migraine are in
notable contrast to the colorful, often cir-
cular visual hallucinations experienced in
patients with occipital lobe seizures.”

Visual hallucinations in peduncular
hallucinosis

Peduncular hallucinosis is a syndrome of
predominantly dreamlike visual halluci-
nations that occurs in the setting of lesions
in the midbrain and/or thalamus.* A
recent review of the lesion etiology found
that approximately 63% are caused by
focal infarction and approximately 15%
are caused by mass lesions; subarachnoid
hemorrhage, intracerebral hemorrhage,
and demyelination cause approximately
5% of cases each.*” Additionally, a review
of the affected brainstem anatomy showed
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Visual hallucinations: Psychiatric, neurologic, and other causes

Etiology Age Content Multisensory  Visual field Duration and timing
Psychiatric
Psychosis? - Adults - Complex, Yes Any ~ Seconds to
| " interactive | . minutes
Delirium?15 Geriatric Complex, Yes Any <1 hour; more with
| | interactive | | | sleep deprivation
Neurologic
Neurodegenerative Geriatric Complex Yes Peripheral Minutes; evening
disease (PD, DLB, | (passage) or  time
CJD)1e-23 ‘ ‘ § - outside (presence) |
Seizure?+2 ~Any age Oftensimple, ~ No - Unilateral;  Brief (<1 minute)
i - stereotyped 1 - peripheral >
| | - central
Brain tumor®®  Adults Variable Yes Unilateral - Brief (<1 minute)
- Geriatric ' (dependent i i
1 - upon location) |
Migraine with Adolescence Simple, No Unilateral; central Progression over
aura®-% - Adults - stereotyped i - > peripheral ' minutes
Peduncular - Adults ~ Complex, Yes Any ~Minutes to hours;
hallucinosis® | Geriatric | dream-like | | prior to sleep
Other
Charles Bonnet  Geriatric - Complex, No - Within worse - Several minutes;
syndrome*'-4 . familiar people/ - visual field . upon awakening
| | objects |
Parasomnia | Children | Complex, Yes Any | Short; near

hallucinations*49-52 Adults dream-like

CJD: Creutzfeldt-Jakob disease; DLB: dementia with Lewy bodies; MS: multiple sclerosis; PD: Parkinson disease

almost all lesions were found in the para-
median reticular formations of the mid-
brain and pons, with the vast majority of
lesions affecting or adjacent to the oculo-
motor and raphe nuclei of the midbrain.¥
Due to the commonly involved visual
pathway, some researchers have suggested
these hallucinations may be the result of a
release phenomenon.*

Content and associated signs/symptoms.
The visual hallucinations of peduncular
hallucinosis usually start 1 to 5 days after
the causal lesion forms, last several minutes
to hours, and most stop after 1 to 3 weeks;
however, cases of hallucinations lasting for
years have been reported. These halluci-
nations have a diurnal pattern of usually
appearing while the patient is resting in the
evening and/or preparing for sleep. The
characteristics of visual hallucinations vary

widely from simple distortions in how real
objects appear to colorful and vivid halluci-
nated events and people who can interact
with the observer. The content of the visual
hallucinations often changes in nature dur-
ing the hallucination, or from one halluci-
nation to the next. The hallucinated entities
can be worldly or extraterrestrial. Once
these patients fall asleep, they often have
equally vivid and unusual dreams, with
content similar to their visual hallucina-
tions. Due to the anatomical involvement of
the nigrostriatal pathway and oculomotor
nuclei, co-occurring parkinsonism, ataxia,
and oculomotor nerve palsy are common
and can be a key clinical feature in estab-
lishing the diagnosis. Though patients with
peduncular hallucinations commonly fear
their hallucinations, they often eventually
gain insight, which eases their anxiety.*

| transitions of sleep



macular degeneration, depending on the
severity of vision loss.**** Because there are
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Visual hallucinations are a diagnostic
requirement for Charles Bonnet syndrome,
in which individuals with vision loss expe-
rience visual hallucinations in the cor-
responding field of vision loss.*! A lesion
at any point in the visual pathway that
produces visual loss can lead to Charles
Bonnet syndrome; however, age-related
macular degeneration is the most com-
mon cause.”? The hallucinations of Charles
Bonnet syndrome are believed to be a
release phenomenon, given the defective
visual pathway and resultant dysfunction
in visual processing. The prevalence of
Charles Bonnet syndrome ranges widely
by study. Larger studies report a prevalence
of 11% to 27% in patients with age-related

many causes of Charles Bonnet syndrome,

comorbid psychiatric disease, visual hal-
lucinations are not accompanied by any
other types of hallucinations. The most
commonly hallucinated entities are people,
followed by simple visual hallucinations of
geometric patterns, and then by faces (natu-
ral or cartoon-like) and inanimate objects.
Hallucinations most commonly occur daily
or weekly, and upon waking. These hallu-
cinations most often last several minutes,
though they can last just a few seconds or for
hours. Hallucinations are usually emotion-
ally neutral, but most patients report feeling
confused by their appearance and having a
fear of underlying psychiatric disease. They
often gain insight to the unreal nature of the
hallucinations after counseling.*®

continued

Risk factors Key associations _Insight and because a recent study found that only N MDedge.com/psychiatry
‘ ‘ ‘ 15% of patients with this syndrome told
- Medication Stress,strong ~~ No their eye care clinician and that 21% had not
- insecurity or . emotions, delusions | ted their hallucinat " t
' nonadherence ‘ | reported their hallucinatory symptoms to
5 5 5 1 42
: Dementia,  Metabolic/infectious | No anyone, the true prevalence is unknown.
| polypharmacy, | comorbidities | Though the onset of visual hallucinations
- sedative use ‘ correlates with the onset of vision loss,
there appears to be no association between
- Movement - Medication Yes the nature or complexity of the hallucina-
. disorders, dementia | changes . (dependent . . .
1 1 | it tions and the severity or progression of the
: : . , . . 45 .
- Prior occipital lobe | Postictal visual field = Yes patient's \TISIOH loss® Some stu(%les have
infarcts defect; headache reported either the onset of or a higher fre-
| quency of visual hallucinations at a time
 Radiation, resection  Fixed neurologic ~ Yes of visual recovery (for example, treatment Clinical Point
3 | deficits; auditory/ : (dependent or exudative age-related macular degen-
- olfactory - on location) . ) & . g In peduncular
| ot § eration), which suggests that hallucinations ..
; - hallucinations ‘ hallucinosis
Dehydration, sleep Posthallucination Yes may be triggered by fluctuations in visual . ’
| deprivation, stress  headache j acuity.*4” Additional risk factors for experi- dreamlike visual
- MS, priorinfarcts in  Daysand weeks  Yes (after encing visual hallucinations in the setting of hallucinations occur
- posterior circulation  following new © counseling) visual pathwav deficit include a historv of . .
5 | brainstem lesion patay o oonY due to lesions in the
stroke, social isolation, poor cognitive func- . .
. - midbrain and/or
" Social ot Bed ol Yoo (at tion, poor lighting, and age >65.
; woca) isoation, | —ye disease (visual | 198 (after Content and associated signs/symptoms. thalamus
. cognitive - acuity <20/40) - counseling) ) T ; )
. impairment § The visual hallucinations of patients with
~Narcolepsy with or  Exacerbated Yes Charles Bonnet syndrome appear almost
| without cataplexy; by comorbid ‘ exclusively in the defective visual field.
- normal population | psychiatric disease Images tend to be Complex, colored, with
moving parts, and appear in front of the
patient. The hallucinations are usually of
familiar or normal-appearing people or
Other causes mundane objects, and as such, the patient
Visual hallucinations in visual often does not realize the hallucinated
impairment entity is not real. In patients without
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Visual hallucinations at the sleep/wake
interface

Hypnagogic and hypnopompic hallucina-
tions are fleeting perceptual experiences
that occur while an individual is falling
asleep or waking, respectively.* Because by
definition visual hallucinations occur while
the individual is fully awake, categoriz-
ing hallucination-like experiences such as
hypnagogia and hypnopompia is difficult,
especially since these are similar to other
states in which alterations in perception are
expected (namely a dream state). They are
commonly associated with sleep disorders
such as narcolepsy, cataplexy, and sleep
paralysis.*®! In a study of 13,057 individu-
als in the general population, Ohayon et
al* found the overall prevalence of hypna-
gogic or hypnopompic hallucinations was
24.8% (5.3% visual) and 6.6% (1.5% visual),
respectively. Approximately one-third of
participants reported having experienced
21 hallucinatory experience in their lifetime,
regardless of being asleep or awake.* There
was a higher prevalence of hypnagogic/
hypnopompic experiences among those
who also reported daytime hallucinations
or other psychotic features.

Content and associated signs/symptoms.
Unfortunately, because of the frequent co-
occurrence of sleep disorders and psychiat-
ric conditions, as well as the general paucity
of research, it is difficult to characterize the
visual phenomenology of hypnagogic/
hypnopompic hallucinations. Some evi-
dence suggests the nature of the perception
of the objects hallucinated is substantially
impacted by the presence of preexisting psy-
chotic symptoms. Insight into the reality of
these hallucinations also depends upon the
presence of comorbid psychiatric disease.
Hypnagogic/hypnopompic hallucinations
are often described as complex, colorful,
vivid, and dream-like, as if the patient was
in a “half sleep” state.”> They are usually
described as highly detailed events involv-
ing people and/or animals, though they may
be grotesque in nature. Perceived entities are
often described as undergoing a transforma-
tion or being mobile in their environment.
Rarely do these perceptions invoke emotion
or change the patient’s beliefs. Hypnagogia/
hypnopompia also often have an auditory or

haptic component to them. Visual phenom-
ena can either appear to take place within
an alternative background environment or
appear superimposed on the patient’s actual
physical environment.

How to determine the cause

In many of the studies cited in this review, the
participants had a considerable amount of
psychiatric comorbidity, which makes it diffi-
cult to discriminate between pure neurologic
and pure psychiatric causes of hallucinations.
Though the visual content of the hallucina-
tions (people, objects, shapes, lights) can help
clinicians broadly differentiate causes, many
other characteristics of both the hallucina-
tions and the patient can help determine the
cause (Table, #4152 page 20). The most use-
ful characteristics for discerning the etiology
of an individual’s visual hallucinations are
the patient’s age, the visual field in which the
hallucination occurs, and the complexity/
simplicity of the hallucination.

Patient age. Hallucinations associated
with primary psychosis decrease with age.
The average age of onset of migraine with
aura is 21. Occipital lobe seizures occur in
early childhood to age 40, but most com-
monly occur in the second decade.®* No
trend in age can be reliably determined in
individuals who experience hypnagogia/
hypnopompia. In contrast, other potential
causes of visual hallucinations, such as delir-
ium, neurodegenerative disease, eye disease,
and peduncular hallucinosis, are more com-
monly associated with advanced age.

The visual field(s) in which the hallucina-
tion occurs can help differentiate possible
causes in patients with seizure, brain tumor,
migraine, or visual impairment. In patients
with psychosis, delirium, peduncular hal-
lucinosis, or hypnagogia/hypnopompia,
hallucinations can occur in any visual
field. Those with neurodegenerative dis-
ease, particularly PD, commonly describe
seeing so-called passage hallucinations
and presence hallucinations, which occur
outside of the patient’s direct vision. Visual
hallucinations associated with seizure
are often unilateral (homonymous left or
right hemifield), and contralateral to the
affected neurologic structures in the visual



neural pathway; they start in the left or
right peripheral vision and gradually move
to the central visual field. In hallucinations
experienced by patients with brain tumors,
the hallucinated entities typically appear on
the visual field contralateral to the under-
lying tumor. Visual hallucinations seen in
migraine often include a figure that moves
from central vision to more lateral in the
visual field. The visual hallucinations seen
in eye disease (namely Charles Bonnet syn-
drome) are almost exclusively perceived in
the visual fields affected by decreased visual
acuity, though non-side-locked visual hal-
lucinations are common in patients with
age-related macular degeneration.

Content and complexity. The visual hallu-
cinations perceived in those with psycho-
sis, delirium, neurodegenerative disease,
and sleep disorders are generally complex.
These hallucinations tend to be of people,
animals, scenes, or faces and include color
and associated sound, with moving parts
and interactivity with either the patient or
the environment. These are in contrast to the
simple visual hallucinations of visual cortex
seizures, brain tumors, and migraine aura,
which are often reported as brightly colored
or black/white lights, flashes, and shapes,
with or without associated auditory, olfac-
tory, or somatic sensation. Furthermore,
hallucinations due to seizure and brain
tumor (also likely due to seizure) are often
of brightly colored shapes and lights with
curved edges, while patients with migraine
more commonly report singular sparkling
black/white objects with straight lines.
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