Visual Hallucinations in Neurodegenerative
Disorders
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Abstract Neuropsychiatric symptoms, such as hallucinations, are common in
neurodegenerative disorders and primarily in Parkinson’s disease, where they
contribute significantly to disease morbidity and caregiver burden, eventually leading
to early nursing home placement. As the average life expectancy in developed nations
continues on an upward trend, the incidence of neurodegenerative disease and their
neuropsychiatric complications follows in parallel. This review provides an overview
of synucleinopathies, tauopathies, prion diseases, and heredodegenerative disorders in
which visual hallucinations (VH) are present. Epidemiological information along with
factors associated with symptom presentation is outlined. The clinical characteristics
of visual disturbances and their impact on disease management are discussed. Relevant
treatment options for VH in each neurodegenerative syndrome are also reviewed.
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Introduction

Neurodegenerative diseases are characterized by progressive decline in the
structure, activity, and function of the central nervous system. Neuronal dropout
usually results in disruption of multiple pathways, regional neurotransmitter
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deficits, and neurochemical imbalance. As a result, distinctive phenotypic
expressions are grouped into disease clinicopathological entities [Alzheimer’s dis-
ease (AD), Parkinson’s disease (PD), etc.]. Clinicians recognize this distinctive set
of progressive signs and symptoms and, on pathological examination, the patholo-
gist reports lesions in brain regions that underpin these signs and symptoms.

Neuropsychiatric manifestations are very prevalent and an integral part of the
symptom/sign pattern of neurodegenerative diseases. Most importantly, they sig-
nificantly add to disease morbidity, caregiver burden, and deteriorating health-
related quality of life. Although the mechanism remains unknown, it is hypothesized
that neuropsychiatric symptoms may be primary and an integral part of the neuro-
degenerative process, secondary to medication or comorbid conditions affecting the
dysregulated and susceptible system, or simply reactive phenomena.

The pattern recognition approach to disease has been palliative, and there has been
no knowledge of the causes of the damage. Advances in molecular genetics and
immune-based histopathology techniques have allowed a classification system of neuro-
degenerative diseases based on protein accumulation. Microtubule-associated tau is
one protein that has important functions in healthy neurons but which forms insoluble
deposits in diseases now known collectively as tauopathies. Tauopathies encompass
more than 20 clinicopathological entities, including AD, the most common tauopathy,
progressive supranuclear palsy (PSP), frontotemporal dementia (FTD), corticobasal
degeneration, and postencephalitic parkinsonism. The term synucleinopathies refers to
a certain subset of neurodegenerative diseases with a similar pathological lesion pat-
tern consisting of insoluble alpha-synuclein in selected neuronal and glial cells.
Accumulation of alpha-synuclein is seen in dementia with Lewy bodies (DLB), PD,
and multiple systems atrophy (MSA). A smaller subset of neurodegenerative diseases
is genetically determined and can be collectively grouped into the heredodegenerative
category. This review focuses on one of the most common neuropsychiatric symptoms
in neurodegenerative disorders: the characteristics, etiology, and treatment of visual
hallucinations (VH) are discussed in the most common neurodegenerative disorders.

Visual Hallucinations in Synucleinopathies

Dementia with Lewy Bodies

Epidemiology

Dementia with Lewy bodies (DLB) is frequently recognized as the second most
common degenerative dementia [1]. Although extensive epidemiological literature
is lacking, a recent review indicates that prevalence estimates for DLB range from
0.1% to 5.0% in the general population and from 1.7% and 30.5% in dementia cases
[1]. In accordance with current consensus criteria, recurrent VH are among the core
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features indicative of DLB [2]. Approximately two-thirds of patients with DLB present
with VH [3, 4]. Patients with DLB commonly present with hallucinations, and
nearly half have hallucinations within 2 years after the first clinical symptom [5].

Factors Associated with VH in DLB

A recent community-based autopsy study found that cases with VH were more
likely than cases without VH to have Lewy-related pathology (78% versus 45%)
[6]. Overall cortical Lewy body (LB) burden is greater in cases with early VH (at
onset or within the first 2 years of the disease course), which relates to more LBs
in the inferior temporal cortices [5]. Additional neuropathological evidence indi-
cates that VH are associated with more LB pathology in the parahippocampus and
amygdala [5].

Neuroimaging technologies are also used to elucidate factors associated with VH.
Although most effort focuses on identifying imaging markers that differentiate DLB
from other dementing disorders, some investigations examine potential mechanisms
related specifically to VH in DLB. 'F-Fluorodeoxyglucose-positron emission
tomography ("®F-FDG-PET) evaluations show that people living with DLB and VH
have relative metabolic reductions in the right temporo-occipital junction and the
right middle frontal gyrus compared to those with DLB without VH [7].

Certain clinical characteristics are also associated with VH in DLB. The
Consortium on DLB [8] reports that VH may particularly present during periods of
diminished consciousness. Visual impairment exacerbates VH; this is likely a con-
sequence of selective sensory deprivation, and an increase in environmental stimu-
lation may provide temporary relief [8]. People living with DLB and VH perform
worse on overlapping figure identification compared to those without VH [9].
Additional evidence shows that DLB and demented PD patients with recurrent VH
are significantly more impaired in visual discrimination, space-motion perception,
and object-form perception than patients without VH [10].

Clinical Characteristics of VH in DLB

While people living with DLB have hallucinatory experiences that encompass a
variety of modalities, VH are most common [4]. These VH are frequently complex,
occur at least once a day, last for minutes, and consist of a single, colored, station-
ary object in the central visual field [11]. The experiences are often benign and not
perceived as threatening. However, there are exceptions. These characteristics are
largely similar to those evidenced in PD dementia. Specific phenomenological
characteristics of VH in DLB include anonymous people/soldiers; body parts;
animals; friends and family; children/babies; and machines [11]. VH in DLB tend
to persist and are stable over time [12].
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Clinical Impact and Treatment of VH in DLB

VH are considered one of the most important neuropsychiatric targets for
intervention in DLB [13]. Several pharmacological intervention strategies show
some success in the treatment of hallucinations in DLB. Deficits in cortical
acetylcholine are associated with VH [14] and thus, unsurprisingly, VH are often
responsive to pharmacotherapies with anticholinesterase properties. DLB patients
with VH who are cognitive responders to acetylcholinesterase inhibitors such as
donepezil, galantamine, and rivastigmine show greater improvement than respond-
ers without VH [15]. Furthermore, cognitive nonresponders with VH show less
cognitive decline at follow-up than do cognitive nonresponders without VH [15].
Although these medications were originally created to treat AD, evidence shows a
better response in the treatment of DLB than AD [16]. Because of the potential for
severe adverse reactions to neuroleptics [2, 17], the use of antipsychotics in the
treatment of DLB should only be initiated after careful consideration.

Parkinson’s Disease

Epidemiology

Worldwide prevalence rates of Parkinson’s disease (PD) tend to vary widely [18].
Estimates of the number of people living with PD in the world’s ten most populous
nations, along with Western Europe’s five most populous nations, range between
4.1 and 4.6 million [19]. This number is expected to double to somewhere between
8.7 and 9.3 million by 2030. Annual incidence ranges between 4.9 and 26 per
100,000 [20]. Hallucinations occur in 20% to 40% of PD patients receiving
symptomatic therapy [21], although as many as 75% of patients develop
hallucinatory phenomena of a visual nature [22]. VH in PD are often considered
treatment related because prevalence rates in the pre-levodopa era were as low as
5% [23, 24].

Factors Associated with the Presentation of Hallucinations in PD

Longer PD disease duration, higher unified PD rating scale (UPDRS) total
score, and dementia show independent associations with the occurrence of medica-
tion-induced VH in PD [25]. All dopaminergic therapies (direct, through receptor
stimulation, or indirect, through metabolic enzyme inhibition), and especially dop-
amine agonist therapy, can elicit hallucinations and psychosis [26]. Additionally,
numerous studies find greater prevalence of hallucinations and other psychotic
symptoms in demented versus nondemented patients with PD [27]. VH are present
in 70% of PD patients with dementia [28]. Approximately 45% of nondemented PD
patients with VH go on to develop dementia within a year [29]. Additional evidence
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suggests that deficient performance on cognitive tasks, such as verbal fluency,
predicts the development of hallucinations in people living with PD [30].
Furthermore, REM (rapid eye movement) sleep behavior disorder comorbidity is
associated with increased VH risk in PD.

Clinical Characteristics of VH in PD

The VH most often reported in PD are drug induced, complex, and consist of ani-
mate or inanimate objects or persons [31]. However, perceptual phenomena that are
more transient and less clear can also occur [28]. VH typically appear several years
after disease onset and usually contain five or fewer images, which are sometimes
meaningful to the patient. The typical “hallucinator’s experience” [32] occurs while
alert and with eyes open, in dim surroundings. The hallucination is present for a few
seconds and then suddenly vanishes. Initially, hallucinations are “friendly.” Patients
often see fragmented figures of beloved familiar persons or animals. As reality test-
ing and insight further decrease, the content of the hallucinations may change to
frightening images (e.g., insects, rats), inducing anxiety and panic attacks [33].
Hallucinations may become malignant, disabling, and intermingled with paranoid
patterns, including suspiciousness, negativism, and sexual accusations. Ideas of
persecution, fearfulness, agitation, aggression, confusion, and delirium become
commonplace. It is at this point that the situation at home often becomes unbear-
able, and the patient is frequently placed in a nursing home [34]. Although VH are
predominant, auditory hallucinations (mixed with visual) are reported to affect
about 10% of patients [28].

Clinical Impact and Treatment of VH in PD

Without intervention, hallucinations with retained insight can evolve to malignant
hallucinations without insight [35]. Presence of hallucinations can predict nursing
home placement [36] and may predict mortality in PD [37]. When hallucinations
first present, a systematic evaluation for potential causes should ensue. Once factors
such as secondary illness or medication overdose are ruled out, the physician
should revisit the diagnosis of PD to ensure premorbid psychosis or other neuro-
degenerative diseases do not explain the VH.

As a first-line treatment, visual, cognitive, and interactional coping strategies
[38], along with appropriate sleep hygiene, should be encouraged. If these strategies
do not effectively resolve the VH, removal or taper of medications with the lowest
antiparkinsonian effect may be useful. Adjustment of dopaminergic therapy to bal-
ance the treatment of motor and nonmotor symptoms such as VH is perhaps the most
effective treatment strategy. Although some evidence suggests that treatment with
antipsychotics may delay psychiatric deterioration [39], the U.S. Food and Drug
Administration (FDA) has determined that atypical antipsychotic use may contribute
to increased mortality in elderly dementia patients [40]. Additional evidence linking
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antipsychotic use to increased risk of pneumonia is particularly relevant to treatment
considerations, as pneumonia is the most commonly reported cause of death in PD
[41]. Although clozapine is considered “probably effective” and quetiapine is con-
sidered “possibly effective” in the treatment of psychosis in PD [42], caution must
be used when using antipsychotics “off-label” to treat hallucinations and other psy-
chotic symptoms in PD. Pimavanserin tartrate, a selective 5-HT2A inverse agonist,
has shown encouraging efficacy against psychotic symptoms in PD in phase II and
is currently being tested in phase III pivotal trials [43]. Acetylcholinesterase inhibi-
tors may also have potential utility in the treatment of VH in PD. A case report
indicates donepezil may decrease VH in PD [44], and PD patients with VH may
show greater benefit from rivastigmine than those without VH [45]. However, no
large, controlled trials have been conducted to determine the efficacy of acetylcho-
linesterase inhibitors in the treatment of VH in PD.

Multiple System Atrophy

Multiple system atrophy (MSA) is a progressive neurodegenerative disorder with a
diverse clinical presentation that can include parkinsonism, autonomic failure, uro-
genital dysfunction, cerebellar ataxia, and corticospinal disorders [46]. Prevalence
estimates range from 1.9/100,000 to 4.9/100,000 per year, with an estimated inci-
dence of 0.6/100,000 per year [47]. Nonmedication-induced hallucinations are
considered nonsupportive of MSA diagnosis [46]. Nonetheless, evidence from case
reports suggests that VH occur in up to 9.5% of pathologically confirmed MSA
cases [48]. VH reported in a study by Papapetropoulos and colleagues consisted of
small and friendly animals in one case not receiving dopaminergic therapy and
fragmented friendly faces in dimly lit surroundings related to levodopa in another
case. Neither case required treatment with antipsychotics [48].

VH in Tauopathies

Alzheimer’s Disease

Epidemiology

AD is the most common degenerative dementia. There were 4.5 million people
living with AD in the United States in 2000; this number is expected to nearly triple
by 2050 [49]. A population-based European study estimates the age-standardized
prevalence of AD to be 4.4%, with prevalence increasing with age [50]. Nearly
19% of patients with AD experience VH [51]. Data on persistence of psychotic
symptoms, including VH, in AD are mixed, and methodological differences likely
contribute to disparate findings.
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Factors Associated with the Presentation of Hallucinations in AD

The severity of cognitive impairment in AD often relates to prevalence of halluci-
nations, with more impaired patients being at higher risk for hallucinations [51].
Several studies show that African Americans have a higher risk of developing hallu-
cinations than Caucasians; however, this relationship appears to be more relevant in
advanced disease stages. Data on other clinicodemographic factors are either mixed
or equivocal and are discussed more fully by Ropacki and Jeste [51]. Additional
evidence indicates that patients with dementia (including, but not limited to AD) and
hallucinations are more likely to present with agitation, delusions, and apathy than
those without hallucinations [6]. This cohort of hallucinators was also more likely
to have Lewy-related pathology upon autopsy.

Clinical Characteristics of VH in AD

Assessing VH in people living with AD and other cognitive disorders is frequently
challenging. Some studies rely on caregiver reports to identify patients experiencing
VH, whereas others do not often report characteristics of the hallucinations other
than prevalence or Neuropsychiatric Inventory score. Some work shows that VH in
AD include images of familiar people, dead relatives, animals, and machinery [52].
Other work shows that 54% of AD patients with VH also experience an auditory
component [53]. Because of the clinical presentation of AD, VH may not be adequately
captured with common methodologies.

Clinical Impact and Treatment of VH in AD

Hallucinations in AD have been associated with aggressive behavior, verbal out-
bursts, asocial behavior, and falls; however, other studies have failed to show
these relationships [54]. The presence of hallucinations predicts increased risk for
cognitive/functional decline, institutionalization, and mortality in AD [55]. At
present, regulatory authorities including the FDA have yet to approve any
pharmacotherapeutic agent for the treatment of dementia-related psychosis.
Consequently, as with previously mentioned disorders, nonpharmacological manage-
ment is the recommended first-line treatment. Although some atypical
antipsychotics may be modestly effective treatments for psychosis in AD, adverse
event and mortality risk may significantly outweigh the treatment benefits in this
population [17, 40, 56].

Progressive Supranuclear Palsy

Progressive supranuclear palsy (PSP) is a phenotypically heterogeneous, progres-
sive neurodegenerative disorder consisting of parkinsonism, mild dementia,
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supranuclear gaze palsy, and postural instability [57]. Prevalence estimates range
from 1.39/100,000 to 6.5/100,000 [58-60], and incidence is estimated to be 5.3
new cases per 100,000 person-years in people 50 to 99 years of age [61].
Estimates of VH prevalence in PSP range from 9.1% to 13.4% [62, 63]. Several
studies report phenomenological characteristics of VH in PSP [62, 64-66]. VH
are frequently whole people, animals, or fragmented faces. They are familiar
sights and occur during twilight or nighttime more often than not. VH can present
with an auditory component and may become frightening as complexity increases
and disease progresses. The relationship between VH in PSP and antiparkinso-
nian treatment appears to be equivocal. Nonpharmacological interventions are the
first-line treatment, and pharmacotherapy may be useful if the VH become threat-
ening and severely impair quality of life. Antipsychotics show limited utility in
treating VH in PSP. However, before implementation, the risk of severe adverse
events must be strongly considered [62].

Frontotemporal Dementia

Frontotemporal dementia (FTD) is a term used to define a grouping of pathologi-
cally and clinically heterogeneous disorders that demonstrate degeneration of the
frontal and temporal lobes. Prevalence estimates range from 4/100,000 to
15/100,000 for those aged 45 to 64 years [67, 68]. Incidence for the same age range
is estimated to be 3.5 cases per 100,000 person-years [69]. Studies published after
the initial frontotemporal lobar degeneration consensus diagnostic criteria [70]
have examined hallucinations, without differentiating sensory types, and report
prevalence of hallucinations ranging from 2% to 13% [71-73]. However, per recent
review by the Committee on Research of the American Neuropsychiatric
Association, there are several reports of psychotic symptoms in FTD with only one
case [74] truly showing an association between possible FTD and bizarre VH [75].
Nonpharmacological interventions are the first-line treatment for hallucinations
that may arise in people living with FTD. Pharmaceutical management decisions
should be made on a case-by-case basis with particular caution given to potential
neuroleptic hypersensitivity [76] and other adverse events.

VH in Heredodegenerative and Other Neurodegenerative Diseases

Huntington’s disease (HD) is a progressive, heredodegenerative disorder that
presents with neuropsychiatric, cognitive, and motor symptoms. Prevalence of
psychosis in HD ranges from 3% to 11% [77], with approximately 2% presenting
with hallucinations [78]. Studies of hallucinations in HD often group hallucinations
with delusions and examine them collectively rather than individually. Psychiatric
symptoms that occur in people living with HD are not related to cognitive or motor
presentation [78, 79]. However, they may be related to mood disorders. Once mood
disorders, intoxication, and delirium are taken into consideration, antipsychotics
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may be useful. Assuming neuroleptics are not needed for the control of involuntary
movements, newer agents such as risperidone, olanzepine, or quetiapine may be best
as these have less chance of extrapyramidal side effects [80]. Systematic review
deems risperidone “possibly useful” for the treatment of psychosis in HD [81].

Creutzfeldt—Jakob disease (CJD), although quite rare, is the most common prion
disease affecting humans. Several forms of the disease are currently recognized,
including sporadic, familial, iatrogenic, and variant. Rapidly progressive dementia
and myoclonus are the cardinal features of sporadic CJD (sCJD). One study
describing VH in CJD reports patients hallucinate birds, people, and other visual
phenomena [82]. Cases of sCJD are frequently referred to as the Heidenhain variant
if visual disturbances, including VH, occur within the first week after onset [83].
VH are present in approximately 13% of Heidenhain variant cases and 2.3% of all
sCJID cases [83]. However, other studies show hallucinations of unspecified modal-
ity occur in nearly 25% of cases [84].

Although VH occur in other neurodegenerative disorders, this review is unable
to address them all. As the neuropsychiatric features of neurodegenerative disorders
receive more attention in the literature, a more developed understanding of symp-
tom presentation and treatment options will likely ensue.

Conclusions

Visual hallucinations (VH) are a common feature of neurodegenerative disease.
Alpha-synuclein pathology may predispose individuals to develop VH. In PD, VH
are frequently treatment related, and may lead to nursing home placement and
increased mortality. In DLB, VH are very common, primary, and one of the core
diagnostic features. Clinical treatment of VH in neurodegenerative disorders is
complex. Neuroleptics should be considered with caution, particularly in disorders
with dopamine deficit.
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