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application of radioactive st

treatment of disease. Nuclearmedicineii
sense, is "radiology did inside out" or "endoradiology"
because it records radiation emitting from within the body

rather than radiation that is generated by external sources
like X-rays.

aqging,

In addition, nuclearmedicine scans differ from radiology,
as the emphasisis not on imaging anatomy, but on the
function.For suchreason, it is called a physiological
iImaging modality. Single-photon emission computed
tomography (SPECT) and positron emission tomography
(PET) scans are the two most common imagingfmodalities
In nuclear medicine.
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Scientistsuse special scanners to detect the gamma
rays emitted from the nucleus of the radioactive
atom

fluorine-18

o

‘ They typicallyinject about one-millionthof a single grain
of radioactive molecule



Radiation Decay
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Gamma-ray is high-energy,
electromagneticradiatighy/ it Zan
len from: http://depts.washington.edu/nucmed/IRL/pet_intro/intro_src/figl_small.JPG01-25-2017 g O 'I'h ro U g h 'I'h e b O d y

This property is what we use forimaging. Scanners are designed to
detect these gammarays



Radiopharmaceuticals

In nuclear medicine procedures, in all cases, a radioactive atom is aftached to
a “molecule of interest” so that we can frack those molecules once they enter
the body. There radioactively labeled molecules are called

radiopharmaceuvuticals. They are virtually always injected into the blood stream
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Florbetapir (18F) loflupane (123)

Fluorodeoxyglucose(¢F) >TAPIN o
(Amyloid imaging for Alzheimer's disease) Parkinson's disease

(cancerimaging , brain
metabolism, cardiac metabolism)
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Tomography (PET)

 Single Photon Emission
Computed Tomography
(SPECT)




tourniquet

Radiolabeled FDG Is
Injected into a vein

Then we detect literally millions of these events over about
10-20 minute and from this we can calculate the
distribution of the radioactive tracer in the body and

create the image

https://www.youtube.com/watch2v=yrTy0300gWw
https://www.youtube.com/watch2v=GHLBcCv4rgk
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Localization mechanism: metabolic trapping of FDG in cells
metabolizing glucose. Cancer cell metabolize glucose at @
very high rate

Imaging Modality PET

Commonly used in: Lung
Cancer, Breast Cancer,
ColorectalCancer, Head and
neck Cancer

bladder

This 55-year-old smoking man developed a new cough. PET/CT shows a
large, active cancer (arrow) compressing the bronchus leading to the right
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Parkinson s Disease

Localization Mechanism: [I-123]loflupane is
taken up and stored in vesicles of presynapftic

hol
rahologrech brain cells
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Essentieller Parkinson-
Tremor syndrom 123,

Imaging Modality: SPECT
loflupane (123])

https://poseidonia.healthcare/parkinsons-disease
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radiationtherapy uses ionizing radiation like x-rays
or gammarays to kill cancer cells, thereby

stopping their cells from continuing to grow and
divide

https://illoog.com/pic/get
hitps:// www.cancer.gov /about-cancer/treatment/t radiation-thera

specifically c

\_/
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Pre-Therapy Treatment Post-Therapy
68Gallium Dotatate PET/CY Scan 177Lutetium Dotatate SPECT Image 68Gallium Dotatate PET/CY Scan
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