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Imaging for Dementia 



Objectives

1. Purpose of imaging for patients with cognitive complaints
2. A review of pertinent anatomy for image interpretation
3. Correlate clinical syndromes with their respective imaging
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Purpose of Clinical Imaging for Patients with Cognitive 
Complaints: 
• Primary purpose of MRI is to exclude possible structural causes: 

o Tumors 
o Strokes (large vessel)
o Subdural hematomas 
o Inflammatory processes (eg: infectious/autoimmune dz, etc..)
o Normal Pressure Hydrocephalus (NPH) Triad:    cognition, urinary incontinence, gait dist. 

• MRIs can be helpful to increase or decrease our suspicion of a neurodegenerative disease, by 
showing patterns of regional atrophy, which often point to specific underlying pathology. 

• If MRI is equivocal, we may consider functional imaging, such as an FDG PET, to look for 
patterns of regional hypometabolism. 

Ultimately, we are asking ourselves two questions: 
• Does imaging correlate with our patients’ clinical syndrome (and NP testing)? 
• OR, do our findings support a psychiatric or metabolic cause of cognitive complaints? 



Review of Pertinent 
Anatomy

University of Pennsylvania- Penn Memory Center 
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• Central part of the lateral ventricles 
• Anterior horn = Frontal horn (frontal lobe) 
• Posterior horn = Occipital horn (occipital lobe) 
• Inferior horn = Temporal horn (temporal lobe) 
• Atrium = expansion at the junction of the 

occipital and temporal horns. 

Central part 

• Lateral ventricles (paired)
• Third ventricle
• Fourth ventricle 



Hippocampus, Temporal horn, 
Thalamus, GB, Collateral 
sulcus, and Calcarine fissure 

Image REF: https://www.imaios.com/en/e-Anatomy/Head-and-Neck/Brain-MRI-3D

Temporal horn of the lateral ventricles Globus pallidus (BG) 
superimposed over 
Thalmus (superior to 
midbrain)

Collateral  sulcus

Calcarine fissure

Orbital frontal gyri

https://www.imaios.com/en/e-Anatomy/Head-and-Neck/Brain-MRI-3D
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MRI Hippocampus - Coronal View

Hippocampus Collateral Sulcus

Temporal Horn 
(not able to be appreciated) 

Hippocampal Atrophy: 
1. Widening of the choroid fissure
2. Widening of the temporal horn
3. Widening of the collateral sulcus 
4. Decreased height of hippocampal 
formation

Choroid Fissure

Choroid fissure: a cleft that forms as the height of 
the hippocampal formation decreases. Widening of 
this cleft is a very early sign of hippocampal atrophy. 

Image REF: https://www.imaios.com/en/e-Anatomy/Head-and-Neck/Brain-MRI-3D

https://www.imaios.com/en/e-Anatomy/Head-and-Neck/Brain-MRI-3D
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Superficial Siderosis

• GRE or SWI sequences will 
show a  serpentine pattern 
of blood deposits within
sulci. 
• Superficial hemorrhage 

within the subarachnoid
and/or subpial space. 
• May often be associated with 

cerebral amyloid 
angiopathy.



PMC-Consensus Diagnoses 

1. Alzheimer’s Disease 

2. Logopenic Primary Progressive Aphasia (lvPPA)

3. Posterior Cortical Atrophy (PCA)

4. Dementia of Lewy Bodies  

5. Semantic Primary Progressive Aphasia (svPPA)

6. Agrammatic/non-fluent Primary Progressive Aphasia (nfPPA)

7. Behavioral Variant of FTD (bvFTD)



Focus: Four Major Functional Cognitive Systems
1. Medial Temporo-Limbic Network: memory and learning

üAlzheimer’s Disease and MCI with AD etiology

2. Occipito-Temporal /Occipito-Parietal Network: vision and object recognition
üPosterior Cortical Atrophy (PCA)
üDementia of Lewy Bodies (DLB) 

3. Perisylvian Language Network: language
üPrimary Progressive Aphasia- Logopenic (lvPPA) 
üPrimary Progressive Aphasias- Semantic (svPPA)
üPrimary Progressive Aphasia- Agrammatic/Non-fluent (nfvPPA) 

4. Fronto-Temporal Network: executive, attention, behavior 
üBehavioral Variant of Frontotemporal Dementia (bvFTD). 
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Focus: Four Major Functional Cognitive Systems

1. Medial Temporo-Limbic Network: memory and learning

2. Occipito-Temporal /Occipito-Parietal Network: vision and object recognition
üPosterior Cortical Atrophy (PCA)- most often a variant of AD (amyloid plaques and ptau tangles) 

• MRI: predominant occipito-parietal/occipito-temporal atrophy (posterior cingulate involved)
• FDG PET: hypometabolism in same areas. 

üDementia of Lewy Bodies (DLB)- (abnormal alpha-synuclein w/ Lewy bodies and Lewy neurites) 
üMRI: predominant occipito-parietal atrophy (posterior cingulate gyrus will be spared) 
üFDG PET: hypometabolism in same areas. 

**FDG PET: hypometabolism in corresponding areas  (DLB w/ “cingulate Island” sign)

3. Perisylvian Language Network: PPAs- language
4. Fronto-Temporal Network: executive, attention, behavior
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Clinical Vignette 2
Exam and NP testing:  

• MoCA score = 26/30, lost 4 on word recall. 
• Able to encode 5/5 elements of a name and address. 
• After a 5 min delay, able to recall 1/5; with cuing 2/5. 
• Correctly recognized 15 of 20 words. 
• Able to name 13 F words and 12 animals.
• Boston Naming = 27/30. 
• Trails B was in low normal range. 
• All other scores were WNL. 

Neurological Exam: unremarkable. 
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Focus: Four Major Functional Cognitive Systems

1. Medial Temporo-Limbic Network: memory and learning
üAlzheimer’s Disease and MCI with AD etiology (amyloid plaques and ptau tangles) 

• MRI: predominant MTL, posterior parietal atrophy. SWI w/ cortical 
microbleeds/superficial siderosis.

**FDG PET: hypometabolism in corresponding areas. 
2. Occipito-Temporal /Occipito-Parietal Network: visual or object recognition 
3. Perisylvian Language Network: PPAs- language
4. Fronto-Temporal Network: executive, attention, behavior
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Focus: Four Major Functional Cognitive Systems

1. Medial Temporo-Limbic Network: memory and learning

2. Occipito-Temporal /Occipito-Parietal Network: vision and object recognition
üPosterior Cortical Atrophy (PCA)- most often a variant of AD (amyloid plaques and ptau tangles) 

• MRI: predominant occipito-parietal/occipito-temporal atrophy (posterior cingulate involved)
üDementia of Lewy Bodies (DLB)- (abnormal alpha-synuclein w/ Lewy bodies and Lewy neurites) 

üMRI: predominant occipito-parietal atrophy (posterior cingulate gyrus will be spared) 
**FDG PET: hypometabolism in corresponding areas  (DLB w/ “cingulate Island” sign)

3. Perisylvian Language Network: PPAs- language
4. Fronto-Temporal Network: executive, attention, behavior
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Focus: Four Major Functional Cognitive Systems

1. Medial Temporo-Limbic Network: memory and learning
2. Occipito-Temporal /Occipito-Parietal Network: 
3. Perisylvian Language Network: PPAs- language (is the primary and principle deficit)

ü Primary Progressive Aphasia- Logopenic (lvPPA) 
• MRI: peak atrophy in temporo-parietal junction L>R and post parietal cortex (incl Wernicke's area).

ü Primary Progressive Aphasias- Semantic (svPPA)
• MRI: peak atrophy in the anterior temporal pole, L>R 

ü Primary Progressive Aphasia- Agrammatic/Non-fluent (nfvPPA) 
• MRI: peak atrophy in ventro-lateral portion of the inferior frontal gyrus (Broca's area) and premotor 

cortex. 
**FDG PET: hypometabolism in corresponding areas  

4. Fronto-Temporal Network: executive, attention, behavior



PPA: Perisylvian Language Network - Clinical Features

https://journals.lww.com/continuum/pages/videogallery.aspx?autoPlay=false&videoId=156

https://journals.lww.com/continuum/pages/videogallery.aspx?autoPlay=false&videoId=156
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Focus: Four Major Functional Cognitive Systems

1. Medial Temporo-Limbic Network: memory and learning
2. Occipito-Temporal /Occipito-Parietal Network: 
3. Perisylvian Language Network: PPAs- language
4. Fronto-Temporal Network: executive, attention, behavior

ü Behavioral Variant of Frontotemporal Dementia (bvFTD) 
ü Often a Clinical Dx. 
ü MRI with b/l frontal, anterior temporal atrophy.  
**FDG PET: hypometabolism in corresponding areas  
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To Summarize: Functional Cognitive Systems & Imaging
1. Medial Temporo-Limbic Network: memory and learning

ü Alzheimer’s Disease and MCI with AD etiology
• MRI: predominant MTL, posterior parietal atrophy. SWI-cortical microbleeds/superficial siderosis. PET same.

2. Occipito-Temporal /Occipito-Parietal Network: vision or object recognition
ü Posterior Cortical Atrophy (PCA)

ü MRI: Predominant occipito-parietal or occipito-temporal atrophy (posterior cingulate gyrus involved on PET. 
üDementia of Lewy Bodies (DLB) 

ü MRI: often normal. May have occipito-parietal atrophy (posterior cingulate gyrus spared on PET.

3. Perisylvian Language Network: PPAs- language
ü Primary Progressive Aphasia- Logopenic (lvPPA) 

• MRI: atrophy in the temporo-parietal junction L>R and posterior parietal cortex. PET same. 
ü Primary Progressive Aphasias- Semantic (svPPA)

• MRI: atrophy in the anterior temporal pole, L>R . PET same. 
ü Primary Progressive Aphasia- Agrammatic/Non-fluent (nfvPPA) 

• MRI: atrophy in ventro-lateral portion of inferior frontal gyrus (Broca's area) and premotor cortex. PET same

4. Fronto-Temporal Network: executive, attention, behavior 
ü Behavioral Variant of Frontotemporal Dementia (bvFTD). MRI: frontal and anterior temporal atrophy. PET same. 
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