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• Basic definitions

• Background information

• Pathological hallmarks of Alzheimer`s Disease

• Important anatomic structures for memory

• Neuroradiological Workup, Imaging correlation, Visual scores
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Basic definitions

• Neurodegeneration: progressive loss of function or structure of neurons

• Dementia: clinical syndrome: aquired cognitive decline, affects ADLs, > 6 months, 
delirium and psychiatric disorder excluded

• Cognition: „thinking“; „any form of information processing, mental operation, intellectual
activity as thinking, reasoning, remembering, imagining or learning“

• Cognitive decline: subjective (not measurable), objective (measurable) 

• ADLs: acvitivies of daily living

• basic ADLs: personal hygiene, self-feeding, functional mobility
• instrumental ADLs: personal financial management, moving within a community, 

housekeeping, shopping, preparing meals, taking medication, using a telephone...
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Background 2013

„dementia“

Neurocognitive Disorders (NCD)

significant cognitive decline with
interference of ADL`s

severity:   
mild  iADLS affected
moderate    basic ADLs affected
severe  fully dependant patient

measurable cognitive
decline, but no interfere
with ADL`s (former MCI)
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Ramon y Cajal 1911: Neuronal elements 

of the hippocampal formation
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Memory-loss and how our knowledge all began...

1953

Patient H. M. 

(male 28y) 
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amyloid angiopathy of
cerebral microvessels

Alzheimer‘s disease (AD) : histological hallmarks

neocortex

Methenamine silver stain

Loss of synaptic

contacts

P-Tau antibody

extracellular

A plaques

Intracellular Tau 

(Neurofibrillary tangles; NFT)
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Yamada M: Cerebral Amyloid Angiopathy: Emerging Concepts
Journal of Stroke 2015; 17(1): 17-30.

Amyloid Distribution, Thal phases (Thal et al Neurology 2002)

Distribution of amyloid pathology  

The concept of Thal phases
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Higher density of tau-pathology in 

medial temporal lobe structures 

 explains dominant atrophy

 and disrupted episodic memory as one of 

the main clinical components of AD

Braak and Del Tredici 2011

Transentorhinal stage
Braak I-II 

Limbic stage
Braak III-IV

Isocortical stage
Braak V-VI

NFT

Distribution of tau-pathology in typical AD 

The concept of Braak stages

P-tau staining with AT8
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hippocampus
entorhinal cortex
medial perirhinal cortex
lateral perirhinal cortex

E.Braak et al 1994; Taylor and Probst 2008

First tau/NFT pathology starts in the medial perirhinal cortex, 
near the junction with the entorhinal cortex 

collateral sulcus
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Entorhinal cortex with „verrucae gyri hippocampi“
(Retzius; Klingler 1948)

Van Hoesen 1995, Simic 2005, Braak 2000

EC: enrorhinal cortex (BA28); GA : gyrus ambiens (BA34) ; RS: rhinal sulcus, TN: temporal notch   ; CS:collateral sulcus  
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Background
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MRI reading in dementia - what’s expected from
the neuroradiologist?

321

Discuss with
referring

(memory) clinic
points of interest, 

expectations, 
limitations and
offer up to date

expertise

Establish
dedicated MR-

protocols

High quality MRI 
dataset

Present MRI 
sequences

Establish
dedicated

reporting system

Structured written
report
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MRI protocol

3T MRI scanner

Scanning time < 30 min

• T1 3D-MPRAGE 

• T2-(3D)FLAIR

• SWI tra

• DWI tra

Post-processing: Volumetry

(automated, T1 3D-MRPAGE)



Anatomical landmarks

Fissura longitudinalis cerebri

Sulcus centralis

Sulcus postcentralis

Sulcus cinguli posterior

Sulcus parietooccipitalis

Sulcus frontalis superior



Sulcus circularis insulae

Fissura lateralis (Sylvii)

Sulci orbitales

Sulcus olfactorius

Amygdala

Hippocampus

Anatomical landmarks
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Fissura longitudinalis cerebri

Sulcus frontalis superior

Sulcus olfactorius

Sulci orbitales
Sulcus circularis insulae

Fissura lateralis (Sylvii)

Amygdala

Hippocampus

Sulcus collateralis

Sulcus cinguli posterior

Sulcus parietooccipitalis

Precuneus

Anatomical landmarks
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Sulcus cinguli posterior

Sulcus parietooccipitalis

Anatomical landmarks
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21

Ventricles
Interhemispheric fissure

in midline

not in midline

Widening of ventricles

no

mild

moderate

severe

Acute Hydrocephalus

yes

no

NPH -Aspect

yes

no

Callosal Angle:

79°
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White matter lesions (FLAIR), Fazekas score WM lesions

none

one (FAZEKAS 0)

few (FAZEKAS 1)

multiple patchy (FAZEKAS 1)

early confluence (FAZEKAS 2) 

mostly confluent (FAZEKAS 3)

WM lesions location

periventricular

paraventricular

subcortical

subcortical and periventricular

periventricular > subcortical

subcortikal > periventricular

Faz 1 Faz 2 Faz 3

MS
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Infarcts (FLAIR, DWI)

Old infarcts

Yes

no

FREETEXT «location»

Acute infarcts

yes

no

FREETEXT «location»
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(Micro)-Hemorrhage (SWI) 

Microbleeds

none

few (1-3)

multiple (3-10) 

disseminated (>10)

FREETEXT «location»

Other hemorrhage /superficial
siderosis

Yes

no

FREETEXT «location»

Amyloid-angiopathy Hypertensive

Diffuse axonal injury Traumatic/contusion
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Global cortical atrophy (GCA score)

GCA

no (GCA 0)

mild (GCA 1)

mild-moderate (GCA 1-2)

moderate (GCA 2)

moderate – severe (GCA 2-3) 

severe (GCA 3)

Side predilection

no

right

left

Focal predilection

no

frontal

parietal

temporal

occipital

infratentorial
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Posterior parietal atrophy, PA
(Koedam score)
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Mesiotemporal (MTA) & entorhinal (ERICA) atrophy

MTA [left]; MTA [right]

none (MTA 0)

unspecific (MTA 1)

mild (MTA 2)

moderate (MTA 3)

severe (MTA 4) 

Amygdala atrophy

no

mild-moderate 

moderate-severe

Side predilection

left

right

bilateral

Entorhinal atrophy (ERICA
[left]; ERICA [right)

none (ERICA 0)

mild (ERICA 1 )

moderate (ERICA 2)

severe (ERICA 3)
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Mesiotemporal atrophy (MTA score)

Right: MTA 0

(normal)

MTA 2 (widening temporal horn) MTA 3 (decreasing hippocampal volume)

MTA 4 (severe hippocampal volume loss)

Left: MTA 1 

(widening of

choroidal fissure)
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Entorhinal atrophy (ERICA score) 

Erica 0 = normal volume of the entorhinal cortex and parahippocampal gyrus 

Erica 1 = mild atrophy with widening of the collateral sulcus

Erica 2 = moderate atrophy with detachment of the entorhinal cortex from the cerebellar 

tentorium (the “tentorial cleft sign”)

Erica 3 = pronounced atrophy of the parahippocampal gyrus and a wide cleft between 

entorhinal cortex and the cerebellar tentorium.
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Amygdala & entorhinal cortex

MTA 0; no entorhinal atrophy; no

widening of collateral sulcus

MTA 4 ; entorhinal atrophy; widening

of collateral sulcus

Atrophy of amygdala; MTA 4 ; entorhinal

atrophy; widening of collateral sulcus

**

**
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Brain morphometry report – parameters (n=54)

Grey matter 

Cortical and Total

Grey matter (left; right)

Parietal lobe

Occipital lobe

Temporal lobe

Frontal lobe

Insula

Cingulate gyrus

Putamen

Caudate nucleus

Pallidum

White matter (total)

Wmab

White matter (left; right)

Parietal lobe

Occipital lobe

Temporal lobe

Frontal lobe

Corpus callosum (total bilateral)

Deep WM 

CSF 

Total and Ventricles

Lateral (left; right)

3rd

4th 

Cerebellum (total GM + WM

Mesencephalon

Hippocampus (total; left; right

Total intracranial volume

Brain

Pons

Medulla oblongata

Siemens Morphobox



Thank you for your
attention!
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