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Abstract 

Hallucinations are perceptual experiences occurring without external stimuli, presenting in auditory, visual, tactile, olfactory, or 

gustatory forms. These symptoms are linked to various psychiatric, neurological, and medical conditions, often complicating 

diagnosis. In this case report, we describe a 67-year-old female with a week-long history of visual hallucinations and cognitive 

decline. Initial workup, including CT, chest X-ray, CBC/CMP, ECG, and urine drug screen, showed no significant abnormalities 

except for hyperglycemia and hypomagnesemia. The absence of acute findings, coupled with psychosocial stressors, led to a 

suspected psychiatric etiology, prompting the emergency department to consult the psychiatric term for primary management. 

However, a comprehensive, multidisciplinary approach—including neurology and medicine consultations—revealed a much 

more complex picture. It was discovered later that the patient had a seven-year history of tremors and progressive memory 

decline, alongside neurological findings such as truncal ataxia, poor coordination, and a wide-based gait during the present 

hospitalization. Brain MRI later demonstrated cerebellar atrophy and chronic microvascular ischemic changes, leading to a 

diagnosis of neurocognitive disorder, with a high suspicion for vascular dementia. This case emphasizes the importance of 

maintaining a broad differential diagnosis when evaluating visual hallucinations, as attributing them prematurely to psychiatric 

causes can result in delays in appropriate treatment. In cases where the etiology of hallucinations is uncertain, obtaining a 

detailed history is vital in providing clinicians with the necessary pieces to elucidate the underlying etiology. Recognizing the 

multiple etiologies of visual hallucinations and remaining meticulous when managing patients with this symptom is essential to 

prevent diagnostic errors and improve patient outcomes. 
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1. Introduction 

Hallucinations are defined as conscious perceptual expe-

riences in the absence of external stimuli, involving auditory, 

visual, tactile, olfactory, and/or gustatory modalities. Hallu-

cinations can manifest secondary to multiple medical, psy-

chiatric, and neurological conditions. The wide range of pa-

thologies that can produce hallucinations poses significant 

diagnostic challenges for patients presenting with this symp-

tom [1, 2]. 

Hallucinations are classically linked with psychiatric dis-

orders (e.g., schizophrenia and mood disorders with psychotic 

features) [3]. However, hallucinatory experiences transcend 

psychiatric etiologies to include conditions such as migraines 

and epilepsy [1, 2, 4]. Acute conditions (e.g., severe dehy-

dration, hypoglycemia, high fevers, substance use, and alco-

hol withdrawal) can also cause visual or auditory hallucina-

tions [5-7]. Additional hallucination-evoking pathologies are 

neoplasms of the brain, Charles Bonnet Syndrome (CBS), 

temporal lobe epilepsy, delirium, and multiple forms of major 

neurocognitive disorder [8-10]. Of these etiologies, delirium 

and dementia are frequently overlooked as initial sympto-

matology may be subtle, atypical, or overlap with psychiatric 

disorders. The prevalence of hallucinations in non-psychiatric 

contexts emphasizes the need for a broad differential diagno-

sis when evaluating patients with this symptom. 

This case underscores the importance of a meticulous dif-

ferential diagnosis and thorough workup when evaluating 

patients with hallucinations. The subject of this case initially 

presented with persistent visual hallucinations and cognitive. 

Her condition was attributed to a psychiatric etiology after the 

primary workup revealed no medical or neurologic abnor-

malities. Later in the patient’s hospital stay, after expending 

additional time and resources, the etiology of the patient’s 

presentation was suspected to be parenchymal atrophy sec-

ondary to neurocognitive disorder (NCD), likely vascular 

dementia. This case exemplifies that failure to appropriately 

consider extra-psychiatric explanations for hallucinatory 

events can lead to delays in diagnosis and worse patient out-

comes. 

2. Case Presentation 

A 67-year-old female with a past medical history of hy-

pertension, hyperlipidemia, type 2 diabetes mellitus, hypo-

thyroidism, and recurrent urinary tract infections (UTIs) with 

associated mental status changes presented to the emergency 

department (ED) with a one-week history of visual halluci-

nations and cognitive decline. According to her husband, the 

patient exhibited impaired ability to engage in conversation, 

difficulty completing thoughts and sentences, memory defi-

cits, and several episodes of disorientation. Upon direct 

questioning, the patient vaguely described visions of “a knight 

in shining armor” and reported seeing flashes of light, which 

she attributed to hypoglycemia, as the symptoms improved 

after eating. The patient denied a history of consistent visual 

hallucinations. Her husband reports that the patient has no 

prior psychiatric history, stating that she had been fully in-

dependent and free from these symptoms before the onset of 

hallucinations. However, two weeks before presentation, she 

had been started on duloxetine (Cymbalta) for decreased 

energy and motivation secondary to various psychosocial 

stressors. The husband also reported noticing a tremor in the 

patient’s upper extremities for the past month. 

An initial workup for suspected delirium was conducted in 

the ED, including a non-contrast head CT, chest X-ray, CBC, 

CMP, 12-lead ECG, and urine drug screen. The only signifi-

cant findings were hyperglycemia (149 mg/dL) and hypo-

magnesemia (1.4 mg/dL). Repeat CBC, CMP, and chest 

X-ray were unremarkable. Given the psychosocial stressors 

present at symptom onset, her alert and oriented state to per-

son, place, time, and situation upon arrival to the ED, and the 

absence of acute pathological findings, the emergency physi-

cian suspected a psychiatric etiology. The psychiatry team 

was consulted for further evaluation. 

Upon the psychiatrist’s initial mental status examination, 

the patient displayed delayed reaction time, blunted affect, 

poor attention, poor concentration, and impaired memory. 

These findings raised suspicion for catatonia, but an Ativan 

challenge (1 mg) failed to produce any clinical improvement. 

The psychiatrist also performed a neurological exam which 

yielded cerebellar symptoms such as: truncal ataxia, a 

wide-based gait, and poor coordination. These symptoms 

prompted the Psychiatry team to order an MRI of the brain 

which was interpreted by the radiologist as displaying diffuse 

parenchymal volume loss representative of chronic disease. A 

Montreal Cognitive Assessment (MoCA) was performed, 

yielding a score of 22/30. An EEG revealed mild generalized 

slowing, indicative of diffuse cerebral dysfunction without 

focal abnormalities or epileptiform activity. With no defini-

tive diagnosis from the initial workup, the patient was ad-

mitted to the inpatient psychiatric unit for further evaluation 

and management. 

During the first day of hospitalization, the patient was re-

started on her home medications for diabetes, hypothyroidism, 

and hypertension. Additionally, low-dose risperidone (0.5 mg 

orally at night) was initiated to address her visual hallucina-

tions and confusion. Due to her poorly controlled diabetes, the 

medicine service was consulted, and their intervention helped 

stabilize her blood glucose levels. 

On the second day of hospitalization, neurology services 

are consulted to determine the underlying etiology of the 

patient’s condition. A detailed interview with the patient’s 

daughter revealed that the patient had experienced a tremor 

for the past seven years and progressive memory decline over 

the past five years, impairing her ability to maintain em-

ployment. Neurological examination revealed signs of cere-

bellar dysfunction, including severe truncal ataxia, a 
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wide-based gait, and poor coordination. The neurologist also 

reviewed the previously obtained MRI brain and interpreted 

the imaging as displaying marked cerebellar atrophy as well 

as a periventricular and subcortical white matter hyperintense 

signal possibly representative of chronic microvascular is-

chemic disease changes. This comprehensive assessment lead 

the Neurology team to suspect cerebellar atrophy induced 

neurocognitive disorder as the root of the patients symptoms. 

This discovery by the consulting neurologist allows the pa-

tient to be transferred to the medicine service and receive 

more optimal care for the remainder of her hospital stay. 

Unfortunately, the nature of the patient’s disease process 

restricts the scope of therapeutic intervention to focus on 

supporting her capacity to complete mobility-related activities 

of daily living (MRADLs) through physical and occupational 

therapy. This case highlights how easily hallucinations can be 

misattributed to a psychiatric pathology and exemplifies the 

importance of adequately considering the various etiologies of 

this symptom. 

 
Figure 1. This figure is a T2 weighted MRI image of the patients, that 

appropriately displays the Temporal lobe atrophy. 

 
Figure 2. This figure is a T1 weighted MRI image of the patients, that 

appropriately displays the cerebellar atrophy. 

3. Discussion 

Identifying the cause of a patient’s hallucinations poses a 

significant diagnostic challenge due to the multitude of po-

tential etiologies; this was further complicated by the patient 

lacking a history of any previous psychiatric diagnosis or 

episodes of psychosis. This case exemplifies such complexity, 

where an extensive workup was conducted without yielding a 

definitive diagnosis. Presently, it is suspected by the authors 

that underlying NCD caused neurodegeneration in regions of 

the brain that prompted the patient to experience visual hal-

lucinations. It is the hope of the authors that by analyzing this 

case, clinicians may enhance their ability to evaluate and 

manage hallucinations more effectively. 

Hallucinations are inherently conspicuous —they can be 

vivid, disruptive, and alarming. The nature of hallucinations 

can lead both the patient and clinician to place excess focus on 

this symptom during the initial history and diagnostic workup. 

While this emphasis can be justified when hallucinations arise 

from a psychiatric etiology, it may detract from the quality of 

care delivered if the underlying cause is non-psychiatric. As 

such, an understanding of the interplay between NCDs, psy-

chiatric disorders, and hallucinations is essential for optimal 

patient care. We present a differential diagnosis to rule in/out 

common etiologies: 

3.1. Psychiatric Causes 

A urine drug screen ruled out Illicit substance use, and 

the family also confirmed no illicit substance use in her 

lifetime. The family reports that the patient has no prior 

history of psychosis. It is essential to consider that the 

emergence of psychotic symptoms in older age often in-

dicates underlying organic conditions that may require 

further investigation. 

3.2. Acute Neurological Causes 

All signs of acute neurological infection were negative in 

this patient. 

3.3. Ophthalmological Conditions 

The patient's family indicated that she did not present with 

any eye complications associated with her diabetes, and her 

visual acuity was normal during the neurological examination. 

She was negative for cortical blindness, Anton's syndrome, 

Bálint's syndrome, and Charles Bonnet syndrome, which could 

potentially contribute to the occurrence of visual hallucinations. 

However, it is essential to note that the possibility of other eye 

disorders could not be entirely excluded, given the hospital's 

limited access to inpatient ophthalmological expertise. 

3.4. Limbic Encephalitis 

Limbic encephalitis can present with symptoms such as 
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confusion, psychiatric issues, seizures, personality changes, 

and autonomic instability. In this case, the patient experienced 

acute confusion and visual hallucinations; however, there 

were no significant signs of seizures, personality changes, or 

autonomic instability. The EEG results did not indicate any 

seizures, and all potential causes of limbic encephalitis were 

ruled out. 

3.5. Paraneoplastic Neurological Syndrome 

Paraneoplastic neurological syndromes (PNS) are disorders 

associated with cancer but are not caused by direct invasion, 

metastasis, or the effects of treatment. These syndromes are 

typically autoimmune and often present before the actual 

signs of cancer. Onconeural antibodies play a crucial role in 

diagnosing and managing these conditions. The neurology 

team aimed to rule out PNS for the patient, who had been 

transferred to the medical floor for further evaluation. After 

conducting the necessary scans and laboratory tests, PNS was 

ruled out. 

3.6. Cerebellar Cognitive Syndrome 

The patient demonstrated involvement of the cerebellum, 

prompting the medical team to consider a differential diag-

nosis of Cerebellar Cognitive Syndrome [11]. Notably, be-

havioral changes were especially pronounced in patients with 

lesions in the cerebellum's posterior lobe and the vermis. In 

certain instances, these alterations in behavior constituted the 

most prominent aspect of the patient's clinical presentation. 

The observed impairments in our patient included significant 

challenges in executive functions, such as planning, 

set-shifting, verbal fluency, abstract reasoning, and working 

memory, which would coincide with vascular dementia. As 

patient did not have any posterior cerebellar lobe or vermis 

involved this diagnosis was ruled out. 

This interplay between NCDs, psychiatric disorders, and 

hallucinations has been well-documented [12, 13]. For ex-

ample, Lewy body dementia, a classification of NCD, fre-

quently manifests with visual hallucinations [14]. In contrast, 

late-stage schizophrenia—a psychiatric disorder character-

ized by hallucinations— may cause cognitive deficits such as 

memory loss and impaired executive function, which are 

usually associated with NCD [15, 16]. In the present case, the 

leading hypothesis of the authors is that vascular dementia (a 

classification of NCD) is the primary etiology of the patient’s 

condition. This hypothesis is supported by the patient’s age at 

presentation, history of hypertension, hypercholesterolemia, 

and hyperglycemia, stepwise progression of symptoms, and 

evidence of intracranial atherosclerotic disease. Upon intra-

cranial CTA obtained during subsequent hospitalization, the 

authors were able to identify extensive cerebellar atrophy, 

diffuse parenchymal atrophy, periventricular and deep white 

matter lesions, and significant temporal lobe atrophy. These 

MRI images, when evaluated using the Fazeki’s scale, 

demonstrated degeneration consistent with 2-3 on the scale; 

this indicates the patient had significant, chronic small vessel 

ischemia (source). These findings, when accounting for the 

patient’s history, risk factors, and general neuroimaging 

findings, are supportive of vascular dementia being the most 

likely etiology. Identifying the regions of the patient’s brain 

that are lesioned likely explains the onset of her hallucina-

tions. 

Existing literature highlights a strong association between 

visual hallucinations and the occipital lobe [17]. However, 

recent studies implicate other brain regions in the pathogene-

sis of visual hallucinations, including the supramarginal, 

fusiform, and cingulate gyri, thalamus, temporal lobe, and 

cerebellum [18-21]. Understanding that many neuroanatomic 

regions are associated with visual hallucinations, maintaining 

an index of suspicion for neurologic involvement when this 

symptom manifests, particularly when the initial workup is 

inconclusive, is warranted. In this case, it was only after a 

neurology consultation was placed that notable exam find-

ings—such as severe truncal ataxia, a wide-based gait, and 

bilateral decrement in rapid finger tapping—were discovered, 

and cerebellar dysfunction was revealed. It was not until a 

meticulous review of neuroimaging post-discharge that le-

sions in the temporal lobe and supramarginal gyrus were also 

uncovered. The presence of pathology in hallucina-

tion-associated brain regions, alongside the patient’s exam 

findings, supports the hypothesis that NCD is the underlying 

cause of the patient’s clinical picture. 

4. Conclusion 

This case highlights the importance of maintaining a broad 

differential diagnosis and conducting a thorough workup 

when evaluating patients with hallucinations. Clinicians 

should first exclude common medical causes such as hypo-

glycemia, infection, and substance use. If further workup is 

indicated, a detailed neurologic examination is warranted, 

accompanied by appropriate neuroimaging. Clinicians can 

improve diagnostic accuracy and enhance patient outcomes 

by employing a systematic approach that integrates the pa-

tient’s history, physical examination, laboratory and imaging 

studies, while ruling out medical, neurologic, and other 

non-psychiatric causes before attributing hallucinations to a 

psychiatric origin. 

Abbreviations 

CBS Charles Bonnet Syndrome 

NCD Neurocognitive Disorder 

UTI Urinary Tract Infection 

ED Emergency Department 

CT Computed Tomography Scan 

CBC Complete Blood Count 

CMP Comprehensive Metabolic Panel 
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ECG Electrocardiogram 

MRI Magnetic Resonance Imaging 

MOCA Montreal Cognitive Assessment 

EEG electroencephalogram 

MRADLs Mobility-Related Activities Of Daily Living 

CTA Computed Tomography Angiography 

PNS Paraneoplastic Neurological Syndromes 
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