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THESIS
The diagnostic use of MRI and PET 

imaging in classifying and detecting 

Alzheimer’s Disease.



OBJECTIVES

Define Alzheimer’s Disease and how it is 
classified 

Identify what MRI is, how it is used, and the 
benefits and the disadvantages

Identify what PET is, how it is used, and the 
benefits and the disadvantages

Summarize deep learning and how it is used to 
diagnose and classify Alzheimer’s disease



WHAT IS ALZHEIMER'S DISEASE?

• “Alzheimer’s disease is a devastative irreversible neurodegenerative 

disorder associated with progressive impairment of memory and 

cognitive functions.” (Tufail, 2020, p. 1073).

• Alzheimer’s deals with the death of nerve cells and accumulation of 

myeloid plaque, and the loss of tissues within the brain that happens 

over a period of time (Tufail, 2020, p. 1073).

• It can take years and possibly decades for the severity to set in, 

going from normal cognition to mild cognitive impairment, to full 

on Alzheimer’s disease (Tufail, 2020, p. 1073).



HOW IS ALZHEIMER'S CLASSIFIED?

• Alzheimer’s disease is very complex, concerning the brain 

structures and functions, which makes the disease harder to 

diagnose in the early stages (Ramzan, 2020, p. 2).

• Memory loss is one of the early sings of the disease

• The computer-aided diagnosis of Alzheimer's is limited to binary 

classification (Ramzan, 2020, p. 2).

• Binary classification is essentially predicting one of two 

classes (Ramzan, 2020, p. 2).



WHAT IS MRI AND PET IMAGING?

Click on the icons below to learn more about 
MRI and PET imaging

PETMRI

Hacking, C. Normal brain PET. Case study, 

Radiopaedia.org. https://doi.org/10.53347/rID-80429

Managing DICOM images: Tips and tricks for the 

radiologist - Scientific Figure on ResearchGate. Available 

from: https://www.researchgate.net/figure/Axial-T1W-

MRI-of-the-brain-Though-the-entire-image-occupies-

hard-disk-space-for-storage_fig3_225059460



WHAT IS DEEP 
LEARNING

• A machine learning framework that has the 

ability of predicting various clinical outcomes of 

interest (Tufail, 2020, p. 1073).

• Has algorithms that are superior to machine 

learning models for tasks such as classification 

of clinical phenotypes (Tufail, 2020, p. 1073).

• Convolutional Neural Network (CNN) models 

that can combine many approaches for 

successful pattern recognition and 

classification (Tufail, 2020, p. 1074).

• Within CNN there are a series of filters that 

automatically search through the image to 

determine patterns in the image (Tufail, 2020, p. 

1073).



HOW IS DEEP 
LEARNING USED?

• In the convolutional neural network, there are a 

series of filters that can search on their own 

through the image to regulate patterns in the 

image (Tufail, 2020, p. 1073).

• Filters can be used and updated independently 

to detect critical information in order to find 

those patterns (Tufail, 2020, p. 1073).



RETROSPECTIVE STUDY DISCUSSED

• Question of the study:  There is a lot of research regarding the validity of 

MRI as a biomarker for Alzheimer's, but only traditional structural imaging 

is currently recommended for routine use in clinical settings. More 

research is needed in order to include more advanced MRI to 

diagnostic criteria for Alzheimer's (Chandra, 2018, p. 1293).

• Some findings:

• Grey matter reductions found in amygdala and cerebellum

• Volumetric reductions in the brainstem, parahippocampal gyrus, middle 

and superior temporal gyrus, insula, parietal lobule, thalamus, 

hippocampus were displayed (Chandra, 2018, p. 1294).



RETROSPECTIVE 
STUDY

Chandra, A. (2018). Table 1 [Table]. Journal of 

Neurology https://doi.org/10.1007/s00415-018-9016-3

In Table 1, 13 different studies were 

completed using many patients and 

MRI to examine region-specific 

patterns of neuropathology within 

the patients who have Alzheimer's. 

There were also control patients 

within each of these studies 

(Chandra, 2018, p. 1294).

https://doi.org/10.1007/s00415-018-9016-3


RETROSPECTIVE STUDY CONCLUSIONS

• MRI shows considerable use in helping to identify biomarkers for 

Alzheimer's pathology (Chandra, 2018, p. 1297).

• MRI is helpful in improving the diagnostic accuracy and assist 

with developing molecular treatment options (Chandra, 2018, p. 

1297).



RETROSPECTIVE 
STUDY 

• Question of the study: How has 

the development of beta -amyloid 

detecting probes affected the early 

diagnosis of Alzheimer’s disease? 

(Valotassiou, 2018, p. 583).

• A binary scale which is positive or 

negative is used based on beta-

amyloid positivity in the brain 

cortex (Valotassiou, 2018, p. 583).



RETROSPECTIVE 
STUDY

Valotassiou, V. (2018). Figure 2 Annals of Nuclear 

Medicine https://doi.org/10.1007/s12149-018-1292-6

• Figure 2 shows a PET scan chart 

of a patient with Alzheimer's 

disease and then a younger 

control patient without 

Alzheimer's disease. (Valotassiou, 

2018, p. 587).

• There is a clear visual difference 

in the figure between the brain 

with Alzheimer's and the brain 

without

https://doi.org/10.1007/s12149-018-1292-6


RETROSPECTIVE STUDY CONCLUSIONS

• Significant progress has been made within the past decades 

with neuroimaging and Alzheimer's, but the with help from 

new tracers and imaging analysis techniques such as deep 

learning, there is better understanding of the underlying 

disease processes (Valotassiou, 2018, p. 590).

• PET imaging and beta-amyloid have reached a prominent 

role and are included in diagnostic criteria as important 

biomarkers for advancement of diagnostic 

precision (Valotassiou, 2018, p. 590).

Valotassiou, V. (2018). Figure 2 

Annals of 

Nuclear Medicine https://doi.org

/10.1007/s12149-018-1292-6

https://doi.org/10.1007/s12149-018-1292-6


QUIZ
• Select your answer to see if it is correct, if 

not, click return and continue selecting until 

it is correct.



QUESTION #1

• Alzheimer’s Disease 

deals with the death of 

which types of cells in 

the brain?

A. Schwann Cells

B. Satellite Cells

C. Nerve Cells

D. Glial Cells



QUESTION #2

• What is an early 

symptom of Alzheimer’s 

Disease?

A. Memory Loss

B. Loss of Appetite

C. Hair Loss

D. Extremity Numbness and 

Tingling



QUESTION #3

• True or False: MRI 

utilizes ionizing 

radiation in order to 

obtain images.

• TRUE

• FALSE



QUESTION #4

• Which of the following 

are disadvantages of 

MRI?

A. High Spatial Resolution

B. Time Consuming

C. Large Data Set Needed For 

Accurate Diagnosis

D. Ionizing Radiation

E. Both B and C



QUESTION #5

• True or False: PET scans 

are generally slower and 

more precise than MRI 

scans.

A. True

B. False



QUESTION #6

• What proteins do PET 

scans detect in order to 

determine an Alzheimer’s 

disease diagnosis?

A. Amyloid Beta (A𝛽)

B. Tubulin

C. Creatine Kinase

D. Tau

E. Both A and D



QUESTION #7

• Which of the following 

are true regarding deep 

learning?

A. It can predict various clinical 

outcomes

B. Utilizes CNN models

C. Its’ algortihms are superior to 

machine learning

D. All of the above



QUESTION #8

• In the MRI retrospective 
case study, which 

component of the brain 
was found to be reduced 

in patients with 
Alzheimer’s Disease?

A. White Matter

B. Gray Matter

C. Cerebrospinal Fluid

D. All of the above



QUESTION #9

• True or False: In the 
PET retrospective case 

study,  a binary scale 
which is positive, or 

negative is used based 
on beta-

amyloid positivity in the 
amygdala.

• True

• False



THANK YOU
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