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LOBs

• Define dementia and delirium and discuss their differences 
and similarities and how they affect higher functions: 
cognition, language, memory, executive function.

• Discuss the main causes of dementia and delirium and the 
approach to diagnosis and treatment.

• Discuss common types of dementia (Alzheimer disease; 
frontotemporal  dementia, including Pick disease, progressive 
supranuclear palsy, Lewy body Disease, vascular, Huntington 
and Parkinson dementia and metabolic dementias).

• Discuss infections causing dementia (Creutzfeldt-Jakob and 
HIV).

• Article in Moodle



What is dementia?

• A clinical syndrome with multiple causes

• ‘An overall decline in intellectual function, 
including difficulties with language, simple 
calculations, planning and judgment, and 
motor (muscular movement) skills as well as 
loss of memory.’ [DSMIV]

• ‘Serious enough to interfere with performing 
the tasks of daily life.’
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Recognized for centuries: Egypt

Ptahotep

Egyptian Official

24th century BC

Discusses the effect of old 

age in man
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Dementia

The syndrome of dementia represents a persistent decline in 

cognitive function from a previously higher level, including 

memory problems, other mental faculties, without change in 

the level of consciousness, which results in dysfunction and 

inability for self sustenance 



Acute confusional state

• Confusion, delirium, and encephalopathy

– Disturbances of mental status with the patient unable to 
carry out a coherent plan of thought or action

• Delirium is characterized by a waxing and waning 
level of alertness, and agitation

– Results from inability to maintain attention for long 
enough to proceed through the steps required for the task

– E.g spelling the word “world” in reverse, reciting months 
etc.

– Other associated features may be present
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Confusion-Differential diagnosis

• Aphasia (particularly Wernicke-type)

– Appear “confused” but the deficit lies in the ability 
to communicate

• Psychosis

– Pure confusional states do not result in frank 
psychotic symptoms like hallucinations or 
delusions

• Complex partial seizures

– Self-limited

– May be associated with motor movements or 
automatisms such as lip-smacking



Confusion-Diagnostic evaluation

• Identify common underlying systemic or neurologic 
disorder

– Infection

– Metabolic disturbance

– Inflammatory condition

– Hypoxic-ischemic state

– Acute focal (right) hemispheric lesions

• Workup is therefore potentially extensive

– Blood work and urinalysis

– CSF analysis to r/o CNS infection

– Neuroimaging

– EEG (Encephalopathy, focality, seizures)



Confusion-Treatment and Prognosis

• Depends on the underlying etiology

• Most cases are d/t reversible causes and 
resolve if the underlying disorder is treated 
appropriately

• Poor prognosis:

– Structural neurologic causes

– Chronic underlying disturbances 



Dementia vs. delirium

• Not the same though
– Many patients with delirium have underlying dementia

– Dementia may present with delirium

DEMENTIA DELIRIUM

Chronic and progressive Acute and reversible

Slow deterioration Rapid fluctuation

Attention preserved in Highly distractible

early stages

Hallucinations / delusions Hallucinations / delusions

rare in early stages (NB LBD) common at presentation





Causes of dementia
• Traumatic (e.g. major head injury; dementia pugilistica)
• Vascular (e.g. post stroke dementia; small vessel disease)
• Infections (e.g. herpes simplex virus; HIV; syphilis; Lyme 

disease)
• Toxic (e.g. alcohol; heavy metals)
• Inflammatory (e.g. autoimmune diseases; multiple 

sclerosis)
• Metabolic (e.g. B12 deficiency; hypothyroidism)
• Genetic (e.g. Huntington’s disease; familial AD)
• Neurodegenerative (e.g. Alzheimer’s disease; 

frontotemporal dementia, dementia with Lewy Bodies)
• Iatrogenic (e.g. ECT, medications)
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Memory Systems

Α. Short-term  Seconds (7-8 digits)

Β. Intermediate Minutes to Hours

Γ. Remote Years



Neurodegenerative dementias-1

• Alzheimer’s disease (AD)
– Amyloid plaques and neurofibrillary tangles

– Around 5% are genetically determined

– Begins in medial temporal regions

– Usual presenting symptom = forgetfulness)

– Visual presentations recognised (‘posterior 
cortical atrophy’)

– Gradually spreads to rest of neocortex

– Overall, the commonest underlying pathology
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20eth century AD

• Alois Alzheimer

Psychiatrist 1864-1915

1907, described the 
illness

• Augutsa D., patient of Alzheimer
51 y/o
Demented
Clinical and pathological 
findings
Plaques
Tangles
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Etiology and risk factors for AD

• Age

• Female sex

• Severe head trauma

• Down syndrome

• Depression

• Apoe4 (on chromosome 19) associated with early- and late-
onset AD in sporadic and familial varieties

• Early-onset AD
– Mutations in the amyloid precursor protein (APP) on chromosome 21

– Presenilin 1 (PS1) and presenilin 2 (PS2) on chromosomes 14 and 1

– Mutations on chromosome 6 (TREM) and 19 (ApoE) have been 
associated with early and late onset AD
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Healthy Advanced AD

Comparison

© 2008 Alzheimer's Association.

The brain in AD



Β-amyloid

• Amyloid-beta precursor protein (AβPP) mutations 
cause increased amyloid-beta (Aβ) production and 
aggregation in neurons

• Normal protein structure changes lead to altered 
recognition by metabolizing enzymes (alpha-
secretase)

• Alternative pathways are utilized for degradation 
leading to a progressive accumulation of the peptide

• Other mechanisms may include inflammatory, 
oxidative, metabolic, nutritional, and immune 
processes
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Their accumulation between neurons causes cell death, atrophy 
and dementia

Formed by the wrong 
kind of β-amyloid 
proteins

Amyloid Plaques :
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Neurofibrillary tangles

Accumulate inside the cells 
due to problems in protein 
Tau (used for transport 
within the cell to carry 
substances)
They also lead to cell death, 
atrophy and dementia
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Neuropathology

NT AP
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Warning signs for AD

 Forgetfulness

 Difficulty completing familial acts

 Difficulty with language

 Disorientation to time and place

 Decreased critical thinking

 Problems with abstract thoughts

 Putting objects on the wrong place

 Changes in mood and behavior

 Personality change

 Lack of initiative 
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Stages of Alzheimer's disease

Mild

Moderate

 Advanced
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Stage 1

 10 warning signs 
predominate

 Cannot acquire new 
information

 Appear ‘normal’ to people 
who do not know them
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Stage 2

 Difficulty with ADL’s

 Anxiety, agitation, paranoia

 Sleep disturbance

 Difficulty recognizing familiar persons

 Worsening memory

 Anomia

 Agnosia

 Apraxia

 Aphasia
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Stage 3

 Loss of speech

 Loss of balance and 
movement

 Loss of appetite and 
weight loss

 Incontinence

 Loss of autonomy 
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Unlikely to be AD

• Sudden onset

• Focal neurologic signs from the start

• Seizures

• Gait dysfunction 

• Parkinsonism

• Hallucinations
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Neurodegenerative dementias-2

• Frontotemporal dementia (FTD)
– Tau deposits or tau-positive inclusion bodies

– Tau-negative, ubiquitin positive deposits / 
inclusions

– Begins in temporal or frontal regions

– Three presenting syndromes
• fluent aphasia

• nonfluent aphasia

• behavioural

– Day-to-day memory preserved



Progressive supranuclear palsy (PSP-Steele-
Richardson-Olszewski syndrome)

• The main features are supranuclear ocular palsy 
(mainly failure of vertical gaze)

• Dysarthria

• Dysphagia

• Extrapyramidal rigidity

• Gait ataxia/Falls

• Dementia with frontal lobe abnormalities and apathy

• The pathology shows atrophy of the dorsal midbrain, 
globus pallidus, and subthalamic nucleus



Dementias caused by infections 1
• Prion diseases (transmissible spongiform encephalopathies)

– Creutzfeldt–Jakob disease (CJD-familial and sporadic)

– Gerstmann–Sträussler–Scheinker syndrome

– Fatal familial insomnia. 

• Spongy degeneration, neuronal loss, gliosis, and astrocytic 
proliferation d/t mutated protease-resistant prion protein

• CJD is characterized by
– Rapidly progressive dementia

– Pyramidal signs

– Myoclonus

– Cerebellar or extrapyramidal signs

– Periodic sharp waves on the EEG

– MRI with DWI shows cortical and basal ganglionic abnormalities

– CSF protein 14-3-3 is present



Dementias caused by infections 2

• HIV-dementia complex

– Progressive deterioration of cognitive function

– Low CD4 cell counts

– Patients report memory problems, difficulty with 
concentration, and poor attention

– MRI usually shows cortical and subcortical atrophy

– Highly active antiretroviral therapy (HAART) 
reduces the incidence of HIV- associated dementia

• Syphilis 



Metabolic causes of dementia

• Vitamin B12 deficiency

– Dementia

– Subacute combined degeneration

– Neuropathy

– Anemia

– Sore tongue

– Treatment with replacement of vitamin B12

• Thyroid dysfunction 



Brain in FTD



Frontotemporal lobar degeneration-U with MND. Diffuse 
perinuclear staining in a motor neuron (arrow). TDP-43 
immunohistochemistry. Scale bar 10 μm



Neurodegenerative dementias-3

• Dementia with Lewy bodies

– Widespread Parkinson’s disease pathology

– Parkinsonian features accompany cognitive 
problems

– Hallucinations and fluctuating confusional state 
common

– Extremely sensitive to adverse effects of 
neuroleptic medication



A Lewy body is an eosinophilic cytoplasmic 
inclusion consisting of a dense core surrounded by 
a halo of 10-nm-wide radiating fibrils, the primary 
structural component of which is alpha-synuclein



Vascular dementia

• Two recognized types

– Macro-vascular, related to large infarcts

– Microvascular, related to small vessel disease

• Same risk factors as cerebrovascular disease

• May co-exist with other diseases (AD, Lewy body 
disease)

• Step-wise deterioration and focal signs

• Brain imaging shows multiple strokes, lacunes, or 
extensive deep white matter changes

• Most patients with vascular dementia 

are hypertensive or diabetic or both



Dementia mimics

• Normal ageing (‘benign senescent 
forgetfulness’)

• Depression (‘depressive pseudodementia’)

• Intracranial space-occupying lesions (e.g. 
tumour; subdural haematoma)

• Temporal lobe seizures (‘transient epileptic 
amnesia’)

• Hydrocephalus
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Brain areas affected by dementias



Presentation of dementia

• Patients typically complain of “memory 
problems”, though other domains may be 
affected

• Age: older age increases risk of primary 
neurodegenerative condition

• Family history?

• Vascular risk factors present?

• Psychiatric background and current symptoms

• Drug and alcohol history



Other cognitive domains

• Language (e.g. word-finding difficulty; speech 
distortion; loss of word comprehension)

• Visuo-spatial (e.g. complex visual impairment; 
misinterpretations; loss of visual judgement)

• Praxis (e.g. difficulty with writing or using 
appliances)

• Behaviour (e.g. disinhibition; apathy; 
obsessional behavior)



Collateral history

• Important in all cases

• Many patients with dementia lack insight

• Need to be interviewed separately

• Initial questionnaire approach often helpful







Informal observations (while taking
history)

• Quality (and quantity) of speech

• Ability to remember events (e.g. in news)

• ‘Head-turning’

• Repetitive questions / statements

• Abnormal movements

• Personality (disinhibition; apathy; ritualistic)

• Insight retained?



Formal clinical cognitive assessment

• MMSE - >26 = normal performance
– 3 points only for memory, so dense amnesic could 

achieve normal score
– ‘Pen’ and ‘watch’ – rarely pick up anomia

• Montreal Cognitive Assessment (MoCA)
– More rigorous test of memory and naming

• Addenbrooke’s cognitive evaluation (ACE)
– Out of 100
– Covers multiple domains
– Rigorous naming test
– Time-consuming to administer



Case vignette 1

• 77 year old man – accompanied by daughter
• Patient: ‘Probably not as sharp as I used to be, but not all that
• bad’; ‘not depressed’
• Daughter: ‘Increasingly forgetful and unreliable over last 18
• months’

– Wife died 2 years ago, now lives alone
– Leaves gas on and door unlocked
– Very disorganised at home

• PMH: Treated HT 10 years
• Moderate alcohol
• Turns to daughter when asked a question
• MMSE = 21 (recall 0/3; temporal orientation 2/5; serial subtraction 3/5; 

pentagon copy 0/1)

Q1) Is he suffering from dementia? 



Q2) What is the cause?

• Traumatic (e.g. major head injury; dementia pugilistica)
• Vascular (e.g. post stroke dementia; small vessel disease)
• Infections (e.g. herpes simplex virus; HIV; syphilis; Lyme 

disease)
• Toxic (e.g. alcohol; heavy metals)
• Inflammatory (e.g. autoimmune diseases; multiple 

sclerosis)
• Metabolic (e.g. B12 deficiency; hypothyroidism)
• Genetic (e.g. Huntington’s disease; familial AD)
• Neurodegenerative (e.g. Alzheimer’s disease; 

frontotemporal dementia)



Case vignette 1

• ESR 15; B12, TSH normal; TPHA negative

• CT brain:      

• Diagnosis: probable Alzheimer’s disease (pAD)



Case vignette 2

• 53 year old businessman – accompanied by wife
• Patient: ‘can’t remember the words for things’
• Wife: ‘Asks what words mean; previously large vocabulary’

– Uses simple words like ‘thing’ and ‘bit’
– Remembers day-to-day events
– Embarrassing behaviour – comments on people in public; overfamiliar with strangers.

• Previously good health
• Moderate alcohol
• Father ‘turned strange’ in 50’s; institutionalised
• Fluent speech; highly generic vocabulary
• Laughs and jokes a lot
• MMSE = 29
• ACE = 81 (poor verbal fluency, especially category condition; named 2/10 line 

drawings; couldn’t pronounce irregularly spelled words (e.g. PINT)

Q1) Is he suffering from dementia?



Case vignette 2

• ESR 3; B12 and TSH normal; TPHA negative

• MRI brain:  

• Diagnosis: probable frontotemporal dementia 
(language variant)



Case vignette 3
• 72 year old woman – accompanied by husband

• Patient: ‘I’m worried about my memory; it’s not as good as it used to be’

• Husband: ‘She often needs reminding and uses a notebook, but she gets 
by without difficulty’

• MI aged 60

• Rx Aspirin and Simvastatin

• Smoked 20 cpd until MI

• Fluent speech; recalled recent public events when prompted

• MMSE = 27

• ACE = 90 (incomplete recall of 7-part name and address)

• Neuropsychology: relatively week verbal and non-verbal memory

Q1) Is she suffering from dementia?



Case vignette 3

• Blood screen for reversible causes of cognitive 
decline: NEGATIVE

• MRI brain:      

• Diagnosis: Mild cognitive impairment (MCI)
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Investigations

• Careful physical and neurologic examinations 
• Mental status testing to identify the characteristic 

memory, language, and visuospatial deficits, as well 
as other cognitive and noncognitive symptoms

• Assessment for depression
• Laboratory testing with particular emphasis on 

thyroid function, vitamin B12 levels, and serologic
evidence of past syphilis

• CT or MRI or CSF (high Tau, Low Αβ42)
• SPECT
• PET 

http://www.medlink.com/cip.asp?UID=MLG000MT
http://www.medlink.com/cip.asp?UID=MLT00029
http://www.medlink.com/cip.asp?UID=MLG000V8
http://www.medlink.com/cip.asp?UID=MLG0011S
http://www.medlink.com/cip.asp?UID=MLG000V7


03/10/2018 59



Thank You
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