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Chapter 1 
  

Overview on Dementia: 
definition, types, staging and 

diagnosis 
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Outline 

• Definition of Dementia 
• Prevalence 
• Types of dementia 

– Pathology 
– Diagnostic criteria 
– Clinical features 
– Risk factors 
– Course  

• Diagnosis of dementia 
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Presenter
Presentation Notes
In this chapter, we will cover the definition of dementa, its prevalence and its types. We will list out four major types of dementia and for each types, we will present the pathology, diagnostic criteria, risk factors and the disease course. Lastly, we will present the diagnostic process of dementia
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What is dementia? 
World Health Organization (WHO) (2001) definition: 

–  'the acquired global impairment of cognition which has 
significant effects on occupational, social and functional 
ability' 

– Components of Cognition: 
• Memory and learning 
• Attention, concentration and orientation 
• Thinking (e.g. problem solving, abstraction) 
• Calculation 
• Language (e.g. comprehension, word finding) 
• Geographic orientation 

– A syndrome caused by a range of (>55) illnesses 
(Geldmacher & Whitehose, 1996) 
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Presenter
Presentation Notes
Before actually define the term dementia, the word dementia itself already give you some insight of what actually does it means. Dementia is derived from Latin, while "de" means out of, "mens" means mind and "ia" means state of. You could probably reform these meaning as follow: a state of being out of or deprived of one's mind. 
The World Health Organization define dementia as 'the acquired global impairment of cognition which has significant effects on occupational, social and functional ability'. The term cognition refers to a processing of information, applying knowledge and changing preferences, which includes the following components: Memory and learning, Attention, concentration and orientation, Thinking, Calculation, Language and Geographic orientation.
Dementia itself is not a diagnosis, but a syndrome caused by more than 55 illnesses, and is characterized by certain clinical features.
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Dementia vs mild cognitive 
impairment (MCI)? 

http://www.preventad.com/memorybrain_mcidementia.html 

• has impairments limited to 
one category of cognitive 
function  
 

• e.g. memory, judgment, 
reasoning, executive 
function 
 

• does not interfere with his 
or her activities of daily 
living  

• has impairment in two or more 
cognitive functions   
 

• such impairment interferes with 
the person's ability to function in 
his usual manner in his social, 
family, personal or professional 
life. 
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http://www.preventad.com/memorybrain_mcidementia.html
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Prevalence  
• 3.9% for age ≥ 60 (Ferri et 

al., 2005) 
• Highest prevalence in 

– China (5 million) 
– European Union (5 milion) 
– USA (2.9 milion)  

• Prevalence increase with  
– Age 

• Prevalence doubles with every 
five years of age (Qiu et al., 
2007) 

– Female > Male  
(National Collaborating Centre for 

Mental Health, 2007) 

• Hong Kong prevalence 
– One out of ten old people (Age 

>65) suffered from dementia 
(CUHK and Department of Health, 
2004) 6 

Presenter
Presentation Notes
Dementia occurs worldwide and the global prevalence is about 4% for people aged equal or above 60 years old. China is one of the three countries with largest number of people with dementia. In general, the occurrence of dementia increase with age and in female subject (Partly due to their greater longevity, while confounding effects of education and possible hormonal influences may play a role (National Collaborating Centre for Mental Health, 2007). In a local study by Chinese University of Hong Kong and Department of Health in 2004, there is an average of 10% old people suffered from dementia. In 2006, there is about 12.4% people aged ≥ 65 years old. So it is estimate that there is around 86000 old people suffers from dementia in Hong Kong!!
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Major groupings for Dementia 

Vascular  
dementia 

Dementia with 
Lewy bodies 

Frontotemporal 
dementia 

Alzheimer's   
dementia 

Main features:  
Memory loss  

Brain  
Shrinkage  

Main features:  
Focal sign 

Cerebrovascular  
disease 

Main features:  
Mental impairment  
with motor features  

of parkinsonism 

Main features:  
Behavioral symptoms 

Atrophy of Frontal 
& Temporal lobe 

nClinical features are different 

nCo-existence of different types of dementia is possible e.g. Alzheimer's + Vascular dementia 
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Presenter
Presentation Notes
Dementia itself is not a disease by a syndrome – a characteristic pattern of clinical features – which caused by a range of more than 55 illnesses. Research criteria have defined four major groupings of dementia, named Alzheimer's dementia – the most common cause of dementia, Vascular dementia, Dementia with Lewy bodies and lastly and with least occurrence, the frontotemporal dementia. The clinical features of each group is different but the processes that cause dementia are not mutually exclusive. For example, patient may have coexisting Alzheimer's dementia and small blood vessel disease (which may cause vascular dementia), or Alzheimer's with Lewy bodies, etc, which imposes challenges to both diagnosis and management to dementia. 
There are other causes of dementia which are not included from the above grouping, include hydrocephalus, Huntington's disease, Creutzfeldt-jakob disease, alcoholic dementia, etc. 

Four major dementia groupings
Alzheimer's dementia
Vascular dementia
Parkinson's group (include Lewy Body disease, dementia of Parkinson's and Alzheimer's dementia with Parkinson's)
Frontotemporal dementia (FTD)
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Alzheimer's disease (AD) 
First described by Alois Alzheimer in 1907 
l Discover neurofibrillary tangles in a 

demented patient who was in her 50s  
Epidemiology 
l Accounts for 50-70% of all cases of 

dementia 
l Female > Male (National Collaborating 

Centre for Mental Health, 2007) 
l Every 72 seconds, someone in America 

develops Alzheimer's disease 
l AD account for 65% of all dementia patient 

aged >70 in Hong Kong (Chiu et al., 2002) 
 

Auguste D 
the first person 
diagnosed with 

Alzheimer's 
disease. 

Please 
click here! 
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Presenter
Presentation Notes
AD accounts for 50-70% of all cases of dementia. It was first described by Alois Alzheimer on the clinical and pathologic features of the disease, in a demented patient, Frau Auguste D, who got the symptoms in her early 50s. Women are more likely than men to have Alzheimer's disease and dementia. It was estimated that in every 72 seconds, some one in America develops Alzheimer's disease and by mid-century, someone will develop Alzheimer's every 33 seconds (Alzheimer's Association, 2008). Please click on the photo of Auguste D for hyperlink to statistics published by Alzheimer's association. 




http://www.alz.org/alzheimers_disease_what_is_alzheimers.asp
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Pathology 
• Insoluble amyloid plaques and neurofibrillary 

tangles deposited throughout the cerebral cortex  
– contribute to the degradation of the neurons (nerve 

cells) in the brain (causing cell death) 
• Cerebral Atrophy 

– Striking loss of synapses and neurons 
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Presenter
Presentation Notes
The specific pathological feature, intracellular neurofibrillary tangles, was being identified. These tangles are insoluble twisted fibers which collapse the transport inside brain cell. 
Besides tangles, the other pathological feature of AD is extracellular amyloid plaques, which is also insoluble and disseminated throughout the cerebral cortex. The majority of this plaques is found in the areas of brain where there is most shrinkage. This amyloid plaques are believed to be neurotoxic and together with tangles would contribute to the degradation of the neurons in the brain. (For details information about the plaques and tangles, please click on the words "amyloid plaques and neurofibrillary tangles" in the slide for hyperlink) 
Moreover, the brain may have marked degree of atrophy due to loss of synapses and neurons, as shown in the figure. You could find that beside the size of the brain is decrease from left to right, the size of ventricle also increase. 


http://www.ahaf.org/alzdis/about/AmyloidPlaques.htm
http://www.ahaf.org/alzdis/about/AmyloidPlaques.htm
http://www.ahaf.org/alzdis/about/AmyloidPlaques.htm
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Pathology  
• Excess Aβ peptides (which form amyloid 

plaques)  
– Amyloid precursor protein (APP) gene mutation 

(chromosome 21) 
– Usually find in early onset of AD 

• Apolipoprotein E4 (apoE4) 
– apoE4 gene (chromosome 19) 
– Risk factor for late-onset AD (Schmechel et al., 

1993) 
– Bind amyloid into plaques 
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Presenter
Presentation Notes
The reason of accumulations of amyloid plaques may related to genetics. There was significant increase in attention of chromosome 21 in contribution of Alzheimer's disease, not only because its association with Down's syndrome, but also the gene for the β- amyloid precursor protein was located on the long arm of this chromosome. Mutation of this gene result in excess production of amyloid and associated with early onset of Alzheimer's disease. (Grossman et al, 2006)
The other gene related to late onset of AD is Apolipoprotein E4 gene located on chromosome 19. Other form included APOE2 and APOE 3, while possession of the E4 allele would increase the production of apoE4, which bind amyloid into plaques rapidly.
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Diagnostic criteria (NINDS-ADRDA*)  
• Definite AD 

– Histopathologic evidence of AD via autopsy or biopsy; 
and 

– Meets the criteria for probable AD (as follow) 
• Probable AD 

– Confirmed by clinical and neuropsychological 
examination 

• progressive deficits in two or more areas of cognition, including 
memory;  

• onset between the ages of 40-90 years; and  
• absence of systemic or other brain diseases capable of 

producing a dementia syndrome, including delirium 

*National Institute of Neurological and Communicative Disorders 
and Stroke-Alzheimer's Disease and Related Disorder Association 
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Presenter
Presentation Notes
The diagnostic criteria by the National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer's Disease and Related Disorder Assocation (NINDS-ADRDA) for Alzheimer's Disease are listed as follow:�For definite AD, patient should meets the criteria for probable AD and has histopathologic evidence of AD via autopsy or biopsy; For probable AD, patient should have (a) progressive deficits in two or more areas of cognition, including memory; (b) onset between the ages of 40-90 years; and (c) absence of systemic or other brain diseases capable of producing a dementia syndrome, including delirum. The above three criteria should be confirmed by clinical and neuropsychological examination.  
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Diagnostic criteria (DSM-IV-TR*) 
• Probable AD 

– Presence of a memory disorder 
– Impairment in at least one additional cognitive domain 

• Aphasia (language disturbance) 
• Apraxia (impaired ability to carry out motor activities) 
• Agnosia (failure to recognize objects) 
• Executive functioning (planning, organizing, sequencing, etc.) 

– Both of the above interfere with social function or 
activities of daily living (ADL) 

(American Psychiatric Association, 2000) 

* Diagnostic and Statistical Manual of Mental Disorders, 
fourth edition – text revised  
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Presenter
Presentation Notes
The Diagnostic and Statistical Manual of mental Disorders, fourth edition (DSM-IV-TR) criteria require the presence of a memory disorder plus at least one additional cognitive impairment, both of which interfere with social function or activities of daily living (ADL). ADL impairment has come to define the threshold for the diagnosis of dementia beyond the identification of a cognitive abnormality, for example, mild cognitive impairment (MCI).
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Risk factors 
• Age 
• Genetic factors  
• Down's syndrome 

– Alzheimer change in 40s  
• Head trauma 

– Loss of consciousness ð 
Double the chance of 
developing AD!! 
(Gentleman and Roberts, 
1991; Mortimer et al., 1991) 

• Other medical risk factors 
– Depression 
– Diabetes mellitus (DM) 
– Aluminum toxicity 
– Hypothyroidism  

• Education and lifestyle 
– Higher education may 

delay the onset of 
symptoms by up to 5 years 

• Controversial findings in 
such protective effect 

– Participation more in 
various activities èLess 
likely to develop AD 
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Presenter
Presentation Notes
Several risk factors have been identified that are associated with the development of AD. The most important, non-reversible risk factors is age, while risk of develop AD increase with age. Another irreversible factor, genetic factor have been discussed before. Besides, virtually all people with Down's  syndrome who survive into their fourth decade develop features of AD. 
Another recognized risk factor is head trauma. Two studies reported that an episode of head trauma which causes loss of consciousness or results in admission to hospital increases the chance of subsequently developing AD by a factor of 2. Other medical risk factors for AD include depression, diabetes, aluminum toxicity and hypothyroidism.
Controversial findings exists in the protective effect of education, while some studies reported people with higher education appear to have a later age of onset if they do develop it, while some studies observed no such protective effect. (Jacques & Jackson, 2000, Morris and Nagy, 2004). While people with more and more varied activities like intellectual, physical, recreational and social activities are less likely to develop AD (Friedland et al., 2001).
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Vascular dementia 
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Presenter
Presentation Notes
Now we will move on to vascular dementia. Obviously, vascular dementia is related to vascular system, the blood vessels in brain. 
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Vascular dementia (VaD) 
n Epidemiology 

– Second most common cause of dementia 
• Account for 15-20% of all dementia cases 

• Men>Women (Leys et al., 1998; Micieli, 2006) 

– May be related to high prevalence of 
cerebrovascular accident in male objects 

• Account for around 29% of dementia patient 
aged >70 (Chiu et al., 2002) 
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Presenter
Presentation Notes
Vascular dementia is the second most common cause of dementia which is associated with vascular lesion in brain (Grossman, 2006). These kind of patients usually show evidence of vascular disease elsewhere in the body, for example, heart disease, hypertension, peripheral vascular disease, etc. Similar to stroke, it affects men more. There are many different way that lesion in brain may result in dementia, and NINDA-ARIEN have grouped those ways into six, which are Multi-infarct dementia, strategic single infarct dementia, small vessel disease, hypoperfusion, haemorrhagic dementia and other mechanisms which include combinations of above 5 mechanisms and other as yet unknown mechanism. (Morris et al., 2004)
The first three categories represent focal hypoxia-ishaemia caused by different conditions in blood vessels. Hypoperfusion dementia is resulting from episode of global cerebral ischaemia following condition like cardiac arrest. Haemorrhagic dementia is caused by chronic subdural haematoma, intracerebral haematoma or subarachnoid haemorrhage.

Leys, D., Pasquier, F., et al. (1998). Epidemiology of vascular dementia. Haemostasis, 28(3–4), 134–150
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Pathology 
• Interruption of adequate blood supply to brain 

tissue 
1. Multi-infarct dementia 
2. Strategic single infarct dementia 
3. Small vessel disease 
4. Hypoperfusion 
5. Haemorrhagic dementia 
6. Other mechanisms (combinations of 1-5 and unknown 

mechanisms) 
• Dementia as a complication of stroke 

– Early onset within three months 
– Latest onset up to 1-4 years after stroke 

• Likelihood of developing dementia varies with the 
type, location and severity of the infarct 
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Presenter
Presentation Notes
Despite the ways of vascular lesions, the ultimate results it brings is infarction of the brain. Infarction is the process caused by loss of adequate blood supply, which cause tissue necrosis. Similar to many infarcts which causing stroke, the pathology of infarcts causing dementia is usually caused by ischaemic attack, i.e. presence of blood clots (blood clot produced locally is called thrombus, while blood clots from elsewhere other than the vessel affected is called embolus) which block the blood vessels in brain. However, Dementia is not universal in stroke cases, and its depends on the type, location and severity of stroke. Dementia commonly develops within three months of a stroke, but prospective studies have documented cognitive decline culminating in dementia 1–4 years after stroke (Leys et al., 1998; Desmond & Tatemichi, 1998). 
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Diagnostic criteria (NINDS-AIREN*) 
• Abrupt onset or fluctuation stepwise progression 

of dementia, with antecedent cererbrovascular 
disease (CVD) within 3 month 

• Criteria for dementia 
– Memory impairment 
– Impairment of 2 or more cognitive domains 

• Criteria for CVD 
– Focal signs on neurological exam 
– Radiographic evidences 

*National Institute of Neurological Disorders and Stroke & the Association 
Internationale pour la Recherche et l'Enseignement en Neurosciences   
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Presenter
Presentation Notes
The diagnostic criteria for vascular dementia used in research, which was developed by NINDA/AIREN task force, diagnose probable vascular dementia on the basis of (1) dementia; (2) cerebrovascular disease evidenced by neurological signs and imaging; and (3) a relationship between (1) and (2), defined as the onset of dementia within 3 months of a recognized stroke or with abrupt onset or fluctuating stepwise progression. This criteria are very specific, however, not sensitive to be applied routinely in clinical setting. 

Dementia: cognitive decline from a previously higher level of functioning and manifested by impairment of memory and of 2 or more cognitive domains 
Exclusion criteria: cases with disturbance of consciousness, delirium, psychosis, etc. 
Cerebrovascular disease (CVD)

the presence of focal signs on neurologic examination (hemiparesis, lower facial weakness, sensory deficit, etc) consistent with stroke, and 
evidence of relevant CVD by brain imaging (CT or MRI) 
A relationship between the above two disorders, manifested or inferred by the presence of one or more of the following: 
(a) onset of dementia within 3 months following a recognized stroke
(b) abrupt deterioration in cognitive functions; or fluctuating, stepwise progression of cognitive deficit 

 http://www.strokecenter.org/trials/scales/ninds-airen.html
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Clinical features 
• Onset is often abrupt 
• Focal neurological sign 
• Patchy cognitive deficits  

– Retain personality, insight and the capacity for 
judgment 

– Nighttime confusion  

• Neuropsychiatric symptoms  
– Apathy, depression, emotional lability and 

delusions  

18 

(Arvanitakis, 2000)  

(Onyike, 2006). 

Presenter
Presentation Notes
The clinical presentation in each case is determined by the mechanism underlying its development. Usually, the onset of dementia is sudden and closely associated temporally with a episode or a series of strokes. In addition to cognitive deficits and behaviour symptoms, patients usually present with focal neurological deficits like unilateral weakness, sensory deficit, asymmetric reflex response, Homonymous hemianopsia (loss of vision on the same visual field of both eyes), pseudobulbar palsy (bilateral impairment of the function of the lower cranial nerves 9 to12) , or a gait disorder (Arvanitakis, 2000). Cognitive deficit is patchy mostly because the damage in brain itself is patchy throughout the brain. Depends on the area of damages, patient may retains personality, insight and capacity for judgment (Arvanitakis, 2000), which are more likely to be distressed by the experience of dementia. Sometimes patient may have day-to-day fluctuates in the intensity of cognitive impairment and nighttime confusion occurs frequently (Onyike, 2006).
Similar to AD patient, they may have psychiatiric symptoms like apathy, depression and delusions. Patient may also present with labile affect, which is a pathological condition of uncontrollable emotion and may seriously affect their social interaction. 


http://en.wikipedia.org/wiki/Labile_affect
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Risk factors 

Hypertension  
Coronary artery disease  

Diabetes mellitus  
Hyperlipidemia  
Hyperglycemia  

Smoking  
 

AGE (well established risk factor) 
Genetic predisposition 

Prior strokes 
 

Modifiable Irreversible 
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Presenter
Presentation Notes
The risk factors for stroke and other vascular disease are supposed to increase the risk for vascular dementia. Those risk factors can be divided into two domains: modifiable and irreversible. Within all these risk factors, only Age is the well established risk factor. (Gorelick, 1997)
Irreversible:
Age
Genetic predisposition (eg. CADASIL*) 
Prior strokes (particularly if large, multiple, or in vulnerable locations) 

Reversible 
Hypertension 
Coronary artery disease 
Diabetes mellitus 
Hyperlipidemia 
Hyperglycemia 
Smoking 
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Dementia with Lewy bodies 

20 

Presenter
Presentation Notes
We will now move on to the introduction of the third most common type of dementia – Dementia with Lewy bodies, which is related to parkinsonism disease. 
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Dementia with Lewy bodies (DLB) 

nEpidemiology 
– 10-15% of diagnosed dementias 
– Male>Female 
– Age of onset: 50-80 

 
 

(Cercy and Bylsma, 1997) 21 

Presenter
Presentation Notes
It accounts for around 10-15% of diagnosed dementias. We will describe what is Lewy bodies in next slides. There is strong similarities between DLB and parkinson's disease dementia (PDD). There are no definite pathological criteria that distinguish these two disorders, but consideration of the temporal course are used for definitions. DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism; PDD should be describe dementia that occurs after well established PD. DLB affects males more than females and the age of onset typically falls between age 50 and 80. 

Cercy SP, Bylsma FW. Lewy bodies and progressive dementia: a critical review and meta-analysis. J of International Neuropsychological Society. 1997; 3:179-194 
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Pathology of DLB 
• Presence of cytoplasmic inclusions –  

Lewy bodies (LB) 
– Unknown cause 
– Possible mechanism: occurs by accumulation of 

protein, α-Synuclein in axon as well as cell body of 
neuron  

• Two types of LB 
– Classical 

• Found mainly in subcortical region of brain 
– Cortical 

• Diffuse throughout the cerebral cortex 
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Presenter
Presentation Notes
It have long been reported there is a relationship between the presence of cortical Lewy bodies (abnormal protein deposits) and dementia (Okazaki, 1961). There are two morphological types of Lewy bodies, namely classical Lewy bodies and cortical Lewy bodies. Classical Lewy bodies was identified as the neuropathologic hallmark of Parkinson's disease and was found mostly at the brain stem. The other types, cortical Lewy bodies, diffuse throughout other areas of the brain including the cerebral cortex and was found mostly in DLB. It is not exactly known how LB cause damage to the brain or lead to cognitive impairment. Most of the proposed mechanisms agree that Lewy bodies interrupt the transport of proteins needed for cell function, survival and structural integrity within the neuron, causing neuronal degeneration. 
The mechanism underlying why Lewy bodies occur is still not yet understood, A neuritic dystrophy hypothesis of Lewy neurodegeneration is due to accumulation of α-Synuclein in axon as well as cell body of neuron, which cause blockade of axon and eventually lead to axonal and neuronal degeneration (Duda, 2004)
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Pathology of DLB 
• Localization and density of LB are 

associated with the severity of clinical 
syndromes 
– Cerebral cortex – e.g. affect cognition  
– Brain stem – e.g. motor functions 
– Temporal lobe – e.g. visual hallucination  

• LB may interrupt the transport of protein 
within neuron  
– Lead to neuronal degeneration 
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(Duda, 2004) 

Presenter
Presentation Notes
It have long been reported there is a relationship between the presence of cortical Lewy bodies (abnormal protein deposits) and dementia (Okazaki, 1961). There are two morphological types of Lewy bodies, namely classical Lewy bodies and cortical Lewy bodies. Classical Lewy bodies was identified as the neuropathologic hallmark of Parkinson's disease and was found mostly at the brain stem. The other types, cortical Lewy bodies, diffuse throughout other areas of the brain including the cerebral cortex and was found mostly in DLB. It is not exactly known how LB cause damage to the brain or lead to cognitive impairment. Most of the proposed mechanisms agree that Lewy bodies interrupt the transport of proteins needed for cell function, survival and structural integrity within the neuron, causing neuronal degeneration. 
The mechanism underlying why Lewy bodies occur is still not yet understood, A neuritic dystrophy hypothesis of Lewy neurodegeneration is due to accumulation of α-Synuclein in axon as well as cell body of neuron, which cause blockade of axon and eventually lead to axonal and neuronal degeneration (Duda, 2004)
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Any two of the following 
symptoms: 

Diagnostic criteria 

 
(1)Progressive  

cognitive decline with  
interference on  
normal social/ 
occupational  

function 
  

Fluctuating in  
cognitive function 

 

 
 

Recurrent  
visual hallucinations 

 
 

 
Spontaneous  

motor features  
 of Parkinsonism 

 

60% DLB patients exhibit all three core features 

40% present only two core features 

Other supportive 
features: 
•Repeated falls 
•Synope 
•Transient loss of 
consciousness 
•Neuroleptic sensitivity 
•Systematized delusion 
•Hallucinations in other 
modalities 

24 

(McKeith et al., 1996) 

Presenter
Presentation Notes
The consensus criteria for the clinical diagnosis of probable DLB include progressive cognitive decline of sufficient magnitude to interfere with normal social or occupational function, plus any 2 of the following: Fluctuation in cognitive function; Visual hallucinations and spontaneous motor features of Parkinsonism. In the earliest stages, patients may show deficits of cognitive function and global performance that alternate with periods of normal or near-normal performance, and the periodicity and amplitude of fluctuations are variable, both between subjects and within the same individual. Visual hallucinations appears to be the only psychotic symptom that reliably discriminates DLB from AD or Vascular Dementia. Mild motor features of parkinsonism, include rigidity, bradykinesia, hypophonic speech, masked facies, stooped posture and a slow and shuffling gait are common in patient with DLB (McKeith et al., 1996).
Additional clinical features which support the diagnosis of DLB included repeated falls (due to posturem gait and balance difficulties), syncope (may represent the extension of LB associated patholoty to brainstem) and transient losses of consciousness (may due to fluctuating attention and cognition). Adverse reaction to standard neuroleptic medication, systematized delusion resulted from recollection of hallucination, as well as auditory, olfactory and tactile hallucination may be important features in some DLB cases.



.






http://en.wikipedia.org/wiki/Parkinson's_disease
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Risk factors 

• é Age 
• Male 
• Family history and genetics 
• Smoking 
• Early occurrence of visual hallucinations or 

confusion 
• Depression 
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(Emre, 2003) 

Presenter
Presentation Notes
The risk factors for the development of DLB, firstly with all other types of dementia is age. Besides, male may be more susceptible to DLB and have a worse prognosis than female (McKeith et al, 1996). Family members with DLB also increase the risk for inherited DLB. Among environmental exposures, smoking has been associated with increase risk of DLB. Other studies also reported that early occurrence of visual hallucinations or confusion, as well as high scores for depression test also associated with higher risk of getting DLB (Emre, 2003) 
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Disease course 
• Lifespan of 5-7 years  
• Not follow a pattern of stages  
• Rate of decline 

– Some studies showed rapid decline in cognitive 
function and shorter survival duration (Olichney et 
al., 1998; McKeith et al., 1992; Walker et al., 2000) 

– Other showed similar progress in cognitive 
dysfunction as AD (Ballard et al., 2001; Helmes et 
al., 2003) 
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Presenter
Presentation Notes
With an average lifespan after onset of 5 to 7 years, the progress of Dementia with Lewy Bodies is relentless, resulting in severe dementia and immobility. DLB does not follow a pattern of stages as is seen in some other dementias. A few patients progress very rapidly through the disease. Death usually occurs from pneumonia or other illness. There is no cure nor specific treatment to arrest the course of the disease. 
http://www.caregiver.org/caregiver/jsp/content_node.jsp?nodeid=570
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Frontotemporal Dementia 
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Presenter
Presentation Notes
The last types of dementia that we will cover in this chapter is Frontotemporal dementia. 
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Frontotemporal dementia (FTD) 
First recognized as Pick's disease (frontal lobar 
degeneration) 1892 
 
n Epidemiology (Bird et al., 2003; Snowden et al., 

2002) 
• Accounts for 5-10% of all dementia cases aged 

> 65 years old 
• Male = Female 
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Presenter
Presentation Notes
This type of dementia is first recognized as Pick's disease (frontal lobar degeneration) in a patient who presented clinically with presenile dementia and aphasia in 1892. It's now account for 5-10% of all dementia cases in elderly patient. It is a condition associated with degeneration and atrophy of the frontal lobe and may extend back to the temporal lobe of the brain. 
Snowden, J.S., Neary, D., Mann, D.M.A. (2002). Frontotemporal dementia. British Journal of Psychiatry, 180, 140-143
Bird, T, Knopman, D, VanSwieten, J, Rosso, S, Feldman, H, Tanabe, H, Graff-Raford, N, Geschwind, D, Verpillat, P, Hutton, M (2003) Epidemiology and genetics of frontotemporal dementia/Pick's disease. Annals of Neurology, 54, S29-S31 



CADENZA Training Programme 

Diagnostic criteria  
1. Gradual, early and progressive decline in 

behavioral or cognitive function cause 
significant impairment in social or occupational 
function,  manifested by either 
– change in personality: difficulty in modulating 

behaviorèinappropriate responses or activities 
– change in language: problems with language expression, 

naming and word meaning difficulties 
 (Mckhann et al., 2001) 
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Presenter
Presentation Notes
Mckhann et al., 2001 developed a consensus guideline for clinical diagnosis of FTD as follow:
(1) The development of behavioral or cognitive deficits manifested by either
(a) early and progressive change in personality, characterized by difficulty in modulating behavior, often resulting in inappropriate responses or activities
or
(b) early and progressive change in language, characterized by problems with expression of language or severe naming difficulty and problems with word meaning.
(2) The deficits outlined in 1a or 1b cause significant impairment in social or occupational functioning and represent a significant decline from a previous level of
functioning.
(3) The course is characterized by a gradual onset and continuing decline in function.
(4) The deficits outlined in 1a or 1b are not due to other nervous system conditions (eg, cerebrovascular disease), systemic conditions (eg, hypothyroidism), or substance-induced conditions.
(5) The deficits do not occur exclusively during a delirium.
(6) The disturbance is not better accounted for by a psychiatric diagnosis (eg, depression).

McKhann GM. Albert MS. Grossman M. Miller B. Dickson D. Trojanowski JQ. Work Group on Frontotemporal Dementia and Pick's Disease. Clinical and pathological diagnosis of frontotemporal dementia: report of the Work Group on Frontotemporal Dementia and Pick's Disease.[see comment]. [Guideline. Journal Article. Practice Guideline. Research Support, Non-U.S. Gov't. Research Support, U.S. Gov't, P.H.S.] Archives of Neurology. 58(11):1803-9, 2001 Nov. 
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Diagnostic criteria  
2. The above deficits are  

– not due to other nervous system conditions (e.g., CVD), 
systemic conditions (e.g., hypothyroidism), or substance-
induced conditions. 

– not occurring exclusively during a delirium. 
– not accounted for by a psychiatric diagnosis (e.g., 

depression). 
 (Mckhann et al., 2001) 
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Presenter
Presentation Notes
Mckhann et al., 2001 developed a consensus guideline for clinical diagnosis of FTD as follow:
(1) The development of behavioral or cognitive deficits manifested by either
(a) early and progressive change in personality, characterized by difficulty in modulating behavior, often resulting in inappropriate responses or activities
or
(b) early and progressive change in language, characterized by problems with expression of language or severe naming difficulty and problems with word meaning.
(2) The deficits outlined in 1a or 1b cause significant impairment in social or occupational functioning and represent a significant decline from a previous level of
functioning.
(3) The course is characterized by a gradual onset and continuing decline in function.
(4) The deficits outlined in 1a or 1b are not due to other nervous system conditions (eg, cerebrovascular disease), systemic conditions (eg, hypothyroidism), or substance-induced conditions.
(5) The deficits do not occur exclusively during a delirium.
(6) The disturbance is not better accounted for by a psychiatric diagnosis (eg, depression).

McKhann GM. Albert MS. Grossman M. Miller B. Dickson D. Trojanowski JQ. Work Group on Frontotemporal Dementia and Pick's Disease. Clinical and pathological diagnosis of frontotemporal dementia: report of the Work Group on Frontotemporal Dementia and Pick's Disease.[see comment]. [Guideline. Journal Article. Practice Guideline. Research Support, Non-U.S. Gov't. Research Support, U.S. Gov't, P.H.S.] Archives of Neurology. 58(11):1803-9, 2001 Nov. 
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Clinical features 
n Frontal lobe syndrome: 
n Deficit in executive 

functions 
n Early change in social and 

personal conduct  
n Emotional blunting, apathy 
n Lack of insight 
n Disinhibition result in 

impulsive, inappropriate or 
compulsive behavior 

n Hyperorality 
n Visuospatial skills 

preserved 
n Usually oriented to time 

and place 
 

 

n Temporal lobe syndrome: 
n Language deficit 

n Echo like spontaneous 
repetition of words or 
phrases (echolalia) 

n Reduction in speech 
verbal stereotypies, late 
mutism 

n Word findings difficulties 
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Due to atrophy of frontal and temporal lobe, the symptoms can also be divided into two domains: Frontal lobe and temporal lobe syndrome.
Frontal lobe syndrome involves cognitive impairment and behavioral changes. Commonly, patients have impairments on executive function like judgment, planning, goal setting. Memory and visuospatial function are relatively spared and patient also oriented to time and place.
Personality changes and behavioral abnormalities are the most prominent features of FTD initially and may manifest to social and personal misconduct. Patient may have poor insight, loss of personal and social awareness, apathy, emotional blunting; or impulsive, inappropriate, compulsive behaviours (such as counting, checking, arranging of objects, cleaning, etc) which is associated with disinhibition, probably due to frontal lobe dysfunction. Example of social inappropriate behaviours include theft, assault, public urination or masturbation. Besides, dietary changes are common in FTD while patients may have cravings for sweets and hyperorality. (Boxer and Boeve, 2007) 
Alternatively, patients will present with language disorders, , characterized by slowed, simpler speech with word-finding difficulty and eventually progress to muteness. The above conditions are worse if left side of brain is affected more and patient common present with loss of memory of words or loss of word meaning, while repetition stereotyped speech and  echolalia are also common.

Neuropsychological profile is dominated 
Defective executive function and social misconduct
Rather than defects in memory and visuospatial function (Knopman et al., 1989; Tissot et al., 1985)
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Risk factors 
Yet to be identified 
nGenetic factor 
• Autosomal dominant gene (chromosome 17)  

– Tau: protein that are abundant in central nervous 
system  

– Promote microtubules (structural component in cell 
which involved in many cellular processes) assembly 

– Mutations lead to tau dysfunction - neurodegeneration 
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(Forman et al., 2004; Spillantini et al., 2000) 

Presenter
Presentation Notes
Little is known about the cause of Frontotemporal Dementia and risk factors have yet to be identified. While most cases of Frontotemporal Dementia are not inherited, there is an autosomal dominant gene (chromosome 17) which can be passed from generation to generation. Tau is a kind of protein that are abundant in central nervous system, predominantly in axons. It helps promote microtubules assembly while microtubules are structural component in cell which involved in many cellular processes. Mutation of the tau gene in chromosome 17 lead to tau dysfunction and result in variety of toxic effects, e.g. affect axonal transport in neurons (Forman et al., 2004; Spillantini et al., 2000) which result in neurodegeneration. This type affects family members around 40 years of age and is extremely rare.
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Disease course 

• Follow time course similar to AD 
• Age of onset: mid 50s 
• Gradual and progressive change 
• Duration of illness: 2-20 years 
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Patient with FTS follow a time couse similar to that of AD. A noticeable difference is that the onset age is younger, which is about mid 50s. FTD manifests as a gradual and progressive change for a duration of 2 to 20 years, while the individuals become severely aphasic and then mute, with severe cognitive impairment in late course. 
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Diagnosis of dementia 
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The last session of this chapter will go through the diagnosis process of dementia. 
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Diagnostic process 

Diagnosis for dementia 

  Logical search  
 of the cause 

Clinical  
diagnosis 

 Identification 
 of treatable  
comorbid  
condition 
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The diagnostic process in dementia has 3 major conceptual components: the clinical diagnosis, a logical search for the cause, and the identification of treatable comorbid conditions and other contributing factors, such as the degree of cerebrovascular disease. 
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Steps of diagnosis 
• Patient History 
• Family Interview 
• Structural imaging 
• Basic LABoratory tests  
• Physical examination 
• Cognitive tests  
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Presentation Notes
6 main steps: taking the patient's history, interviewing a caregiver or family member, structural imaging, physical examination, brief cognitive tests, basic laboratory tests, and for patients meeting certain criteria. An easy way to remember is using the words: His PC lab! 
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Patient History 

• Progress of illness 
• Risk factors 

– Vascular like DM, HT 
– Family history  
– Head trauma 
– Smoking/alcohol  
– Education level 

• Event of stroke? Parkinsonism? 
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Presentation Notes
History taking is crucial can help us to identify any risk factors and  the disease progress to let us know what potentially factor causing dementia. The history taken should focus on the progress of illness, whether it is gradual, stepwise or rapid deterioration; Risk factors like vascular factors (previous diagnosis of hypertension, diabetes mellitus, atherosclerosis, etc), family history of dementia, history of head trauma, smoking or drinking habit as well as education level. Also we need to assess relationship with other kind of condition like event of stroke or parkinsonism. 
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Family Interview 

• Separate history taken from 
caregiver/family member 

• Especially those fail to be noticed or 
reported by patient 
– Functional impairment 
– "Embarrassing behaviour" 

• Assess the need of family and social 
support 
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It is necessary for interviewing the caregiver/family members, better with patient absent. The reason have two: patient with FTD may have early personality change which may not able to note or report. Besides, family members may not mention some embarrassing behaviours (those dis-inhibiting behaviours) as well as functional impairment (incontinence) it the patient is present. During interview, questions should address any functional impairment, which involves the patient's independent performance of activities of daily living, such as feeding and toileting. Besides, functional activities which involve higher cognitive functions, for example, banking, the ability to use public transport or to drive, normal attention to hobbies, and the ability to learn to use new stuffs, etc. 
The interview also assess the client needs for family and social support. Details will be cover later in other chapter. 
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Structural imaging  

• Computed Tomography (CT) 
• Magnetic Resonance Imaging (MRI) 
• Functional neuroimaging 

– Functional MRI 
– Single photon emission CT 
– Magnetic resonance spectroscopy 
– Positron Emission Tomography (PET) 
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Use of neuro-imaging by mean of Computed Tomography as well as Magnetic Resonance Imaging provide detail assessment of the structural pattern of atrophy, for example, medial temporal lobe atrophy in AD, frontal and temporal atrophy in FTD, etc. It also provide evidence of any cerebrovascular disease. In addition, neuroimaging allows exclusion of neurosurgical lesions, including tumours, subdural hematomas and hydrocephalus.

Apart from imaging techniques (CT scan and MRI) that look at brain structure, there are techniques that look at the function of brain tissue and can visualize brain activity in vivo. There has been significant recent progress in these techniques especially in research application. Nevertheless, none of these technologies is recommended for current routine diagnostic evaluation of dementia (Feldman et al., 2008).
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LABoratory test 

Exclude systematic diagnoses which 
associated with cognitive impairment 
• Blood test 

– Complete blood count 
– Thyroid stimulating hormone 
– Serum calcium, electrolytes and fasting blood glucose 
– Folate level  

• ECG 
• Chest X-ray 
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It recommended basic investigations for all patients, including complete blood count (routine test to exclude anaemia and other markers of systemic disease that may result in cognitive impairment), thyroid stimulating hormone (important to exclude hyper- and hypothyroidism as factors contribute to cognitive impairment), and serum calcium, electrolytes and fasting glucose (excluding systemic causes for cognitive impairment, like DM, metastatic bone disease). 

Genetic testing only reserved for those where there is a strong family history, however, those test for APO4 is not recommended for the purpose of diagnosing
Alzheimer disease because the positive and negative predictive values are low (Feldman et al., 2008).
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Physical Examination 
Physical signs 
• Gait  
• Vision and eye movement 
• Motor function 

– Facial asymmetry 
– Speech 
– Muscle tone 

• Neurological examination 
– Stroke 
– Parkinsonism  

 
41 

Presenter
Presentation Notes
The physical examination usually start as soon as the patient coming into the examination room. We can observe the patient walking pattern, e.g. features like small steps and shuffling, difficult in starting or stopping  may suggest parkinsonism features. Visual field may screen out presence of any hemianopsia, or jerky movement of eye when following moving object may suggest cerebellar dysfunction. Motor function like facial muscle functions, which could be assess by presence of any facial asymmetry and weakness during facial expression. Slurring or hypotonic voice may suggest cerebrovascular disesase or extrapyramidal sign. Ask patient to copy hand gestures or performing simple task can assess any presence of apraxia, which is common to many dementia patient in later stages. Abnormal muscle tone (abnormal resistance felt by the examiner, when the patient is asked to relax and the involved muscle being lengthened passively by the examiner) like rigidity or hypertonic reflex should also be noticed.  (Harvey et al., 1999)
During physical examination, particular attention should pay to the potential signs of stroke, including hyperreflexia, unilateral weakness, sensory deficit,  pseudobulbar palsy, etc. Similarly, extrapyramidal sign of parkinsonism, like rigidity, bradykinesia, hypophonic speech, masked face and shuffling gait should also be assessed. 

. 


http://content.dmc.org/default_2.aspx?gid=G0022&pageid=P00780
http://www.dundee.ac.uk/medther/StrokeSSM/ClinExamNeuro.htm
http://www.parkinsons-information-exchange-network-online.com/archive/neuro2.html
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Cognitive test 

• Brief cognitive test 
– Presence and severity of memory and 

cognitive deficits 
– Communication across health disciplines 

• E.g. Mini-Mental State Examination (MMSE) 
• Clock drawing test 

• Neuropsychological and psychiatric 
assessment 
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All patient with dementia should have their cognitive function evaluated in order to assess the presence and severity of memory and cognitive deficits. The result of assessment aids communication among health professionals caring for patient with dementia. Common tests involve Mini-Mental State Examination (MMSE) and clock-drawing test. Details of these test will be cover later in Chapter 3.

Formal neuropsychological assessment allows documentation of the pattern and degree of deficits in various domains of cognitive function and it can provide cognitive test with greater sensitivity and specificity, and supportive evidence for differential diagnosis. 
Psychiatric assessment may indicated for patient with personality change, delusions, hallucinations, mood and affect disorder like depression and behavioral problems like repetitive or aggressive behabiour. 
Both neuropsychological and psychiatric test is costly and timely which may not necessary included in routine dementia diagnosis. 
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Conclusion 

• Dementia can be divided into 4 main types:  
 
 
 
 

• Diagnose using HIS LAB-PC!! 
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