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Visual hallucinations in neurological, 

psychiatric and ophthalmological disease

• Important clinical symptom
• Biomarker for prognosis and outcome

Why study 
visual hallucinations? 
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Collerton et al Behav Brain Sci 2005

Perception Attention Deficit

Activation-Input-Modulation

Diederich et al Mov Dis 2005

Attentional Control

Shine et al Mov Dis 2011

Domain Parkinson’s disease

(PD‐MCI)

Parkinson’s disease 

(MMSE > 25) 

Visual perception Object  

Face 
Spatial 

Executive function Stroop  

Go/NoGO  
Verbal 

fluency

 

Attention  
Memory  Visual   

Verbal  



493 participants 135 PD-VH 358 PD-noVH

Vignando et al Submitted



PD no illusions or hallucinations n = 286

Time Study entry 3 - 4 years

PD illusions n = 94

PD formed hallucinations n = 21

ffytche et al JNNP 2017

Hallucination
onset

Dave et al Mov Dis Clin Pract 2020 



PD no psychosis PD Hallucinations 

Age 61.9 ± 9 yrs 64.4 ± 7 yrs

Gender Male = 67% Male = 71%

PD Duration 6.5 ± 6 months 8.5 ± 7 months

UPDRS part 111 21.1 ± 8 21.9 ± 7 

Tremor onset 79 % 76 %

Bradykinesia onset 81 % 85 %

Rigidity onset 77 % 76 %

Postural onset 7 % 9%

Left /symmetric onset 43 % 47 %

PPMI baseline data 
Study entry

ffytche et al JNNP 2017

PD no psychosis PD Hallucinations  

MoCA 27.1 ± 2 26.2 ± 3 
PD-MCI 24% 28%
Fluency 48.5 ± 11 43.8 ± 11

Hopkins delay 8.2 ± 2 7.7 ± 3
Benton line 12.9 ± 2 11.7 ± 2

Letter number 10.5 ± 2 9.8 ± 3

PPMI baseline data 
Study entry
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PD no psychosis PD Hallucinations
Aß1-42 pg/ml 382 ± 98 319 ± 115

Total-Tau pg/ml 44.8 ± 17 49 ± 22
p-tau181 pg/ml 16.0 ± 10 16.3 ± 7

α-synuclein pg/ml 1884 ± 786 1969 ±

PPMI baseline data 
Study entry
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ffytche et al JNNP 2017

PPMI baseline data 
Study entry

ffytche et al JNNP 2017

Cortical atrophy Hallucinations versus No psychosis 
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+

Lewy body

Reduced DAT binding in PD psychosis 

Jaakkola et al Eur J Neurol 2017 

PD Psychosis
Dopamine 



Screening 1 Year 2 Years 4 Years
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Seconds – minutes 



Cox and ffytche BJOphth 2014
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Release / de‐afferentation theory

David Cogan
1908‐1993

Cogan Graefe's Archive, 1973

• Spontaneous activation
• Hyper-sensitivity 

ffytche et al Nature Neurosci 1998

L

Time (minutes)

fMRI signal

51 2 3 4



Release / de‐afferentation theory

David Cogan
1908‐1993

Cogan Graefe's Archive, 1973

Spontaneous activation
Hyper-sensitivity 
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Release / de-afferentation theory 

PD

Stebbins et al Neurology 2004 

DLB

Taylor et al B J Psychiatr 2012 

Decreased occipital excitability – PD DLB



Lawn and ffytche Cortex 2020 

A ‐ Eye‐disease B ‐ Parkinson’s disease

Lawn and ffytche Cortex 2020 

CBS versus AMD            PD-VH versus PD-noVH



Guell et al eLIFE 2018

Neurodegenerative 
disease   +
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Eye disease

Skogseth et al J Alzheimers Dis  2017 
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Hallucinogen Persisting Perception Disorder

• Palinopsia
• Visual snow
• Halos / ghosting



Hallucinogen Persisting Perception Disorder

• Palinopsia
• Visual snow
• Halos / ghosting
• Tinnitus
• Depersonalisation

• Hx Recreational drug use
• F/H Migraine
• F/H Psychosis



Hallucinogen Persisting Perception Disorder

• Palinopsia
• Visual snow
• Halos / ghosting
• Tinnitus
• Depersonalisation

• Hx Recreational drug use
• F/H Migraine
• F/H Psychosis
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Symptom Phenomenology

Voices ‘She thinks rude things’, ‘She is taking a 
bath’, ‘I am going to break your neck’ ‘ Do 
yourself in’ 

Visions people, faces, animals, objects, or events 
(e.g. fire). Often frightening (bugs, dogs, 
snakes, distorted faces)

Authors n Modality of hallucinations

Visual Auditory

Bowman & Raymond (1931) 1408 22% 53%

Arnold (1949) * 14% 78%

Feinberg (1962) 19 4% 84%

Malitz, Wilkens, Esecover (1962) 100 9% 50%

Vitols, Waters, Keeler (1963) 110 13% 35%
Goldberg, Klerman, Cole (1965) 270 18% 45%

Mott, Iver, Anderson (1965) 50 24% 66%

Small, Small, Anderson (1966) 50 30% 66%

Chapman (1966) * 40% *

Holmboe & Astrup (1967) 255 25% 79%

Jansson (1968) 293 13% 25%

Goodwin, Alderson, Rosenthal (1971) 45 59% 82%

Eggers (1973) * 44% 71%

McCabe (1976) 40 20% 36%

Young (1974) 20 45% *

Zarroug (1975) 69 47% 62%

Ciompi & Müller (1976) * 18% 58%

McCabe (1976) 25 20% 52%

Deiker, Chambers (1978) 28 64% 86%

Huber (1979) * 33% 75%

Ndetei, Singh (1983) 51 43% 43%

Ndetei (1984) 141 15% 41%

Winokur et al. (1985) 140 32% 78%

Phillipson & Harris (1985) 73 62% 44%

Bracha, Wolkowitz et al. (1989) 43 56% 42%

Owens & Slade (1989) * 29% 63%

Mueser et al. (1990) 117 14% 71%

Jablensky et al. (1992) 1288 30% 55%
Bauer et al. (2011) 1238 34% 79%

Total: 29 studies 5,873 Weighted 
Mean 27%

Weighted 
Mean 59%

Waters et al Schiz Bull 2014 



Schizophrenia

Auditory verbal
Hallucinations

Visual hallucinations

Symptom Phenomenology

Voices ‘She thinks rude things’, ‘She is taking a 
bath’, ‘I am going to break your neck’ ‘ Do 
yourself in’ 

Visions people, faces, animals, objects, or events 
(e.g. fire). Often frightening (bugs, dogs, 
snakes, distorted faces)

Multimodal

Sequential Unimodal 50% of schizophrenia

Perceptually un-related man running towards me with a knife and 
an ethereal voice from elsewhere telling me 
I am about to be killed

Perceptually related Disembodied heads speaking and giving 
instructions



Oertel et al Psych Res Neuroimaging 2007

LL

ffytche and Wible Schizophrenia Research 2014

Multimodal hallucinations 



O’Brien et al JNNP  2020



Hallucination 
onset

• Forewarning 
• Pre‐emptive questioning

Psychological
• Counselling
• CBT

Clinical trial evidence-base

AD / DLB
• Atypical antipsychotic

(caution DLB)
• Cholinesterase inhibitor

• Physical, visual and cognitive health review
• Medication review
• Person‐centred therapy

State transition

Distressing hallucinations

Carer impact
• Carer supportSusceptibility

CBS / Co‐morbid 
• Anti‐convulsant
• Cholinesterase inhibitor
• SSRI
• rTMS / tDCS

PD
• Clozapine
• Pimavanserin
• Quetiapine

O’Brien  et al JNNP 2020

Optimising vision 
• Optimal refraction
• Low vision aids 
• Ophthalmological intervention

• Physical, visual and cognitive health review
• Medication review
• Person‐centred therapy

Physical health review
• Delirium screen 

Cognitive review
• MCI / dementia screen 



Medication review
• Anticholinergic medication
• PD medication
• Opiates

• Physical, visual and cognitive health review
• Medication review
• Person‐centred therapy

• Alerting
• Lighting
• Eye movements

Stopping a hallucination 

• Physical, visual and cognitive health review
• Medication review
• Person‐centred therapy
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• Carer support

Psychological
• Counselling
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