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o Show and record the structural or functional state of the

body.

o that cannot be observed by visual inspection or physical

examination
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o Image generation begins with an empty matrix.

o Image matrix is filled by processed acquired data.
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o We need to obtain each pixel value in imaging process
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Imaging is the creation of a 2D, 3D or 4D representation

of a physical phenomena by measurement of energy

o Emitted

o Reflected

o Transmitted
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o Structural/Anatomical Imaging

o Functional Imaging

o Hybrid Imaging(mostly Anatomical+Functional)
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Structural Imaging

o Radiology

o Fluoroscopy / Angiography

o Computed Tomography (CT)

o Mammography

o MRI

o Ultrasound
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Functional Imaging

o Gamma Camera

o SPECT

o PET

o fMRI

o Molecular Imaging
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Hybrid Imaging

o SPECT/CT

o PET/CT

o PET/MRI

o MRI/Mammo

. . .
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What is Nuclear Medicine?

o Nuclear medicine is a branch of medical imaging
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How are images made

o Patient receives radioactive tracer

tagged to a chemical

• via injection, inhalation, or

ingestion

• painless process, cannot feel

the painless process,

• Small radiation dose equivalent

to x-ray
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How are images made

o Radioactive chemical travels to organ of interest

• type of chemical determines into which organ(s) the

radioactivity distributes
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99mTc-MDP SPECT SCAN

Whole body bone scan showing increased uptake in the lumbar Spine, maxillary

sinuses, hemipelvis, right femoral neck, ribs



How are images made

Patient imaged with camera

o as radiation decays, it emits energy that exits the

body

o camera absorbs this energy and creates a picture
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SPECT

Dual Head Gamma Camera in Cardiac Configuration
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Benefits of SPECT/CT

o Functional mapping

SPECT/CT
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Benefits of SPECT/CT

o Functional mapping

o Quantitative SPECT

SPECT/CT
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SPECT & SPECT/CT

o Cardiac Imaging

o Inflammation Imaging

o Brain Imaging

o Radiation Planning
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PET/CT

Hybrid PET/CT scanner.
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Clinical Applications of PET and PET-CT
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End of this Part
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