NEUROIMAGING IN DEMENTIA AND ALZHEIMER
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Dementia is not a specific disease. It's an overall term that describes a group of symptoms associated with a decline in memory or other thinking skills severe enough to reduce a person's ability to perform everyday activities. Alzheimer's disease (AD) accounts for 60 to 80 percent of cases. Vascular dementia ( VaD) is the second most common dementia type. But there are many other conditions that can cause symptoms of dementia, including some that are reversible, such as thyroid problems and vitamin deficiencies
Approximately 47 million people worldwide have some form of dementia, according to WHO 


Imaging feature of dementia 

The primary role of imaging to assess the structural as well as functional brain changes that are specific for certain types of dementia.

	Global atrophy 
	VaD & Normal aging

	Medial temporal lobe 
	AD,FTLD

	Frontal lobe atrophy 
	FTLD

	White matter lesions 
	VaD

	Strategic infraction 
	VaD





Radiological brain changes in Alzheimer:

The diagnosis should be made on the basis of two features:
mesial temporal lobe atrophy (particularly hippocampus and entorhinal cortex)
temporoparietal cortical atrophy 
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There are two used score to assess volumetric brain changer in Alzheimer 

· The medial temporal lobe atrophy (MTA) score:



width of the choroid fissure
width of the temporal horn of the lateral ventricle
height of the hippocampus

These result in a score of 0 to 4:

0: no CSF is visible around the hippocampus
1: choroid fissure is slightly widened
2: moderate widening of the choroid fissure, mild enlargement of the temporal horn and mild loss of hippocampal height 
3: marked widening of the choroid fissure, moderate enlargement of the temporal horn, and moderate loss of hippocampal height 
4: marked widening of the choroid fissure, marked enlargement of the temporal horn, and the hippocampus is markedly atrophied and internal structure is lost
The score is interpreted in relation to age:

<75 years: ≥2 is abnormal
≥75 years: ≥3 is abnormal
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· The ERICA score. 
The visual pattern for entorhinal cortex atrophy was defined as follows: 
· A score of 0 indicated normal volume of the entorhinal cortex and parahippocampal gyrus (marked area).
· A score of 1, mild atrophy with widening of the collateral sulcus (black arrow). 
· Ascore of 2, moderate atrophy with detachment of the entorhinal cortex from the cerebellar tentorium (the “tentorial cleft sign”; white arrows); and 
· A score of 3, pronounced atrophy of the parahippocampal gyrus and a wide cleft between entorhinal cortex and the cerebellar tentorium.  

Enkirch, et al., Radiology 2018:288;1 © RSNA 2018.
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Nuclear medicine

FDG PET
[image: alzheimer-disease-pet-ct-2.jpg]18F-fluorodeoxyglucose (FDG) PET typically shows bilateral temporo-parietal, precuneus and posterior cingulate hypo metabolism which is usually symmetric. Uptake [image: alzheimer-disease-pet-ct-5.jpg]may be [image: alzheimer-disease-pet-ct-4.jpg][image: alzheimer-disease-pet-ct.jpg]asymmetric in the early stages. 

 FDG PET CT (fusion images)
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Amyloid PET
Increased activity is demonstrated in the cortex . It is particularly useful in excluding Alzheimer disease as the cause of dementia, as a negative amyloid PET scan renders the diagnosis unlikely 7. 


Tau PET
Newer PET agents that bind tau proteins are being investigated, which result in increased activity in the expected locations (hippocampus, entorhinal cortex and temporal and parietal cortex) 

Vascular Dementia (VaD)

It’s the second most common cause of dementia after AD 

Radiological feature 

WML’s, and strategic infraction 
Strategic infarctions are infarctions in areas that are crucial for normal cognitive functioning of the brain.
The thalamus, genu of internal capsule, and temporooccipital  as well as the medial forntal lobe area were the most common sites responsible for SID 
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Frontotemporal Lobar Degeneration (FTLD ):


Previously known as Pick’s disease. It's more commonly presenting in presenile patient.

Imaging plays an important role in the diagnosis as the findings are easy to recognize.
Radiological findings are pronounced atrophy of frontal and / or temporal lobes. 
In some forms of FTLD the atrophy might be strikingly asymmetric, e.g. in Semantic Dementia, a disease subtype with progressive aphasia and left-sided temporal lobe degeneration
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Dementia with Lewy bodies  

· Dementia with Lewy bodies is responsible for approximately 25% of dementias and belongs to the atypical Parkinson syndromes together with progressive supranuclear palsy (PSP) and multi-system atrophy (MSA).
· The role of imaging is limited in Lewy body dementia.
Usually the MR of the brain is normal, including the hippocampus. 
This finding is important as it enables us to differentiate this disease from Alzheimer';s disease, the main differential diagnosis.
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Cerebral Amyloid Angiopathy (CAA)
It’s a condition when the amyloid are deposited within the small vessels of the brain leading to microhemorrhages, sub-arachnoid or intra-lobar hemorrhage,
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Creutzfeldt-Jakob disease (CJD)

CJD is a very rare and incurable neurodegenerative disease, caused by a unique type of infectious agent called a prion.
The first symptom of CJD is rapidly progressive dementia, leading to memory loss, personality changes and hallucinations.

Radiological finding 

[bookmark: _GoBack]T2 hyperintensity of basal ganglia (putamen and caudate),thalamus (see hockey stick sign and pulvinar sign),cortex: most common early manifestation, white matter

DWI/ADC: persistent restricted diffusion
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Huntington Disease:

Also known as Huntington chorea, is one of the trinucleotide repeat disorders with an autosomal dominant neurodegenerative disease caused by a loss of GABAergic neurons of the basal ganglia, especially atrophy of the caudate nucleus and putamen.
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Caudate atrophy and enlargement of the frontal horns of the lateral ventricles.



Corticobasal Degeneration (CBD)
CBD is a rare entity which may present with cognitive dysfunction, usually in combination with Parkinson-like symptoms. 
MRI shows asymmetric parietal cortical atrophy, sometimes with associated hyperintensity of the white matter on T2W images.
[image: ]
Axial FLAIR image shows striking asymmetric cortical parietal atrophy in a patient with CBD





Take home massage 

Dementia can caused by many diseases, with good medial history, examination and imaging we can reach the proper disease subtype, with few cases need further evaluation with tissue sampling or genetic counseling 



[image: ]





Professional Biography

Dr M. Alfared has completed his MD  from Zawia university in Libya in 2007 and completed his residency program in the King Hussein Medical City in Jordan in 2014  got Jordan as well as Arabic board of clinical radiology in 2014 and FRC in 2017. He has working in Arab American Radiology Centre and diagnostic. 


image1.jpg




image2.jpeg




image3.jpg




image4.jpeg




image5.jpeg




image6.jpeg




image7.jpeg




image8.jpeg
Spin: 7
Tilt: -4





image9.jpeg
Spin: 20
Tilt: -97





image10.jpeg
Spin: 20
Tilt: -97





image11.jpeg
Spin: 7
Tilt: -4





image12.jpeg
Spin: 21
Tilt: -97





image13.jpeg
Spin: 21
Tilt: -97





image14.jpeg
Spin: 21
Tilt: -97





image15.jpeg
Spin: 21
Tilt: -97





image16.jpg




image17.jpg




image18.jpeg




image19.jpeg




image20.jpeg




image21.jpg




image22.jpg




image23.jpg




image24.jpg




image25.jpg




image26.jpg




image27.jpeg




image28.jpeg




image29.jpg




image30.jpeg




