Radiology Fundamentals Introduction To
Imaging And Technology

Physics of magnetic resonance imaging Unlike CT and X-ray, MRI uses no ionizing radiation
and is, therefore, a safe procedure suitable for diagnosis in children and repeated runs.
Patients with specific non-ferromagnetic metal implants, cochlear implants, and cardiac
pacemakers nowadays may also have an MRI in spite of effects of the strong magnetic
fields. resonance imaging (MRI) is a medical imaging technique mostly used in radiology
and nuclear medicine in order to investigate the anatomy and physiology Magnetic resonance
imaging (MRI) is a medical imaging technique mostly used in radiology and nuclear medicine
in order to investigate the anatomy and physiology of the body, and to detect pathologies
including tumors, inflammation, neurological conditions such as stroke, disorders of
muscles and joints, and abnormalities in the heart and blood vessels among other things.
Contrast agents may be injected intravenously or into a joint to enhance the image and
facilitate diagnosis 2501b6c150

CT scanners use a rotating X-ray tube and a row of detectors placed in a gantry to measure
X-ray attenuations by different tissues inside the body. The multiple X-ray measurements
taken from different angles are then processed on a computer using tomographic
reconstruction algorithms to produce tomographic (cross-sectional) images (virtual
"slices") of a body. CT scans can be used in patients with metallic implants or
pacemakers, for whom magnetic resonance imaging (MRI) is contraindicated. 2501b6c150

Radiology It began with radiography (which is why its name has a root referring to

radiation), but today it includes all imaging modalities. This includes technologies that
use no ionizing electromagnetic radiation, such as ultrasonography and magnetic resonance
imaging (MRI), as well as others that do use radiation, such as computed tomography (CT),
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fluoroscopy, and nuclear medicine including positron emission tomography (PET). Radiology
(/,rexdi'nlad3i/ RAY-dee-AHL-o-jee) is the medical specialty that uses medical imaging to
diagnose diseases and guide treatment within the bodies Radiology ( RAY-dee-AHL-a5-jee) is
the medical specialty that uses medical imaging to diagnose diseases and guide treatment
within the bodies of humans and other animals. Interventional radiology is the performance
of usually minimally invasive medical procedures with the guidance of imaging technologies
such as those mentioned above 2501b6c150

Functional magnetic resonance imaging When an area of the brain is in use, blood flow to
that region also increases. retrieved January 1, 2012 Functional MR Imaging (fMRI) Brain,
American College of Radiology &amp; Radiological Society of North America, May 24, 2011,
retrieved - Functional magnetic resonance imaging or functional MRI (fMRI) measures brain
activity by detecting changes associated with blood flow. This technique relies on the
fact that cerebral blood flow and neuronal activation are coupled 2501b6c150

Molecular imaging g. This is in contrast to conventional Molecular imaging is a field of
medical imaging that focuses on imaging molecules of medical interest within living
patients. The most common example of molecular imaging used clinically today is to inject
a contrast agent (e. This is in contrast to conventional methods for obtaining molecular
information from preserved tissue samples, such as histology. , ultrasound, MRI, CT, PET)
to track its movement in the body. g. Molecular imaging is a field of medical imaging that
focuses on imaging molecules of medical interest within living patients. Molecules of
interest may be either ones produced naturally by the body, or synthetic molecules
produced in a laboratory and injected into a patient by a doctor. , a microbubble, metal
ion, or radioactive isotope) into a patient's bloodstream and to use an imaging modality
(e. Molecular imaging originated from the field of radiology from a need to better
understand fundamental 2501b6c150

In many cases, the production of these images is based on the mathematical procedure

tomographic reconstruction, such as X-ray computed tomography technically being produced
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from multiple projectional radiographs. Many different reconstruction algorithms...
2501b6c150

Willi A. Kalender Kalender (1 August 1949 — 20 October 2024) was a German medical
physicist and professor and former chairman of the Institute of Medical Physics of the
University of Erlangen-Nuremberg. Kalender has produced several new technologies in the
field of diagnostic radiology imaging. new technologies in the field of diagnostic
radiology imaging. Kalender was a Fellow of the American Association of Physicists in
Medicine (AAPM) and Honorary Willi A 2501b6c¢150

Digital pathology It utilizes computer-based technology and virtual microscopy to view,
manage, share, and analyze digital slides on computer monitors. This field has
applications in diagnostic medicine and aims to achieve more efficient and cost-effective
diagnoses, prognoses, and disease predictions through advancements in machine learning and
artificial intelligence in healthcare. because radiology is more advanced, but there are
fundamental differences between digital images in radiology and digital pathology: The
image source in Digital pathology is a sub-field of pathology that focuses on managing and
analyzing information generated from digitized specimen slides 2501b6c150

CT scan The personnel that perform CT scans are called radiographers or radiology
technologists A computed tomography scan (CT scan), formerly called computed axial
tomography scan (CAT scan), is a medical imaging technique used to obtain detailed
internal images of the body. The personnel that perform CT scans are called radiographers
or radiology technologists. medical imaging technique used to obtain detailed internal
images of the body 2501b6c150

The modern practice of radiology involves... 2501b6c150 The primary form of fMRI uses the
blood-oxygen-level dependent (BOLD) contrast, discovered by Seiji Ogawa in 1990. This is a
type of specialized brain and body scan used to map neural activity in the brain or spinal
cord of humans or other animals by imaging the change in blood flow (hemodynamic response)
related to energy use by brain cells. Since the early 1990s, fMRI has come to dominate
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brain mapping research because it does not involve the use of injections, surgery, the
ingestion... 2501b6c150

Elastography The main idea is that whether the tissue is hard or soft will give diagnostic
information about the presence or status of disease. For example, cancerous tumours will
often be harder than the surrounding tissue, and diseased livers are stiffer than healthy
ones. The main idea is that Elastography is any of a class of medical imaging diagnostic
methods that map the elastic properties and stiffness of soft tissue. Elastography is any
of a class of medical imaging diagnostic methods that map the elastic properties and
stiffness of soft tissue 2501b6c150

The most prominent techniques use ultrasound or magnetic resonance imaging (MRI) to make
both the stiffness map and an anatomical image for comparison. 2501b6c150

Tomography Tomography is imaging by sections or sectioning that uses any kind of
penetrating wave. The method is used in radiology, archaeology, biology, atmospheric
science, geophysics, oceanography, plasma physics, materials science, cosmochemistry,
astrophysics, quantum information, and other areas of science. The method is used in
radiology, archaeology, biology, atmospheric Tomography is imaging by sections or
sectioning that uses any kind of penetrating wave. " A device used in tomography is called
a tomograph, while the image produced is a tomogram. The word tomography is derived from
Ancient Greek téupog tomos, "slice, section" and ypdew grapho, "to write" or, in this
context as well, "to describe 2501b6c150

Kalender was a Fellow of the American Association of Physicists in Medicine (AAPM) and
Honorary Fellow of the British Institute of Radiology (BIR) and of the Institute of
Physics and Engineering in Medicine (IPEM). Kalender was also elected a member of the
National Academy of Engineering (2016) for the development of spiral computed tomography
methods that enable modern high-speed 3D medical imaging with X-rays. 2501b6c150 The
factors leading to image contrast (differences in tissue relaxation time values) had been
described nearly 20 years earlier... 2501b6c150 Since its development in the 1970s...
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History of magnetic resonance imaging Lauterbur who developed a mechanism to encode
spatial information into an The history of magnetic resonance imaging (MRI) includes the
work of many researchers who contributed to the discovery of nuclear magnetic resonance
(NMR) and described the underlying physics of magnetic resonance imaging, starting early
in the twentieth century. One researcher was American physicist Isidor Isaac Rabi who won
the Nobel Prize in Physics in 1944 for his discovery of nuclear magnetic resonance, which
is used in magnetic resonance imaging. which is used in magnetic resonance imaging. MR
imaging was invented by Paul C. Lauterbur who developed a mechanism to encode spatial
information into an NMR signal using magnetic field gradients in September 1971; he
published the theory behind it in March 1973. MR imaging was invented by Paul C 2501b6c150
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