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during MRI, some affecting the diagnostic quality, while others may be confused
with pathology. Artifacts can be classified as patient-related, signal processing-
dependent and hardware-related. 312937e2db

Preclinical imaging micro-MRI is that it has good spatial resolution, up to 100 um
and even 25 um in very high strength magnetic fields. It also has excellent contrast
resolution Preclinical imaging is the visualization of living animals for research
purposes, such as drug development. Imaging modalities that are non-invasive and
in vivo have become especially important to study animal models longitudinally.
Imaging modalities have long been crucial to the researcher in observing changes,
either at the organ, tissue, cell, or molecular level, in animals responding to
physiological or environmental changes. Techniques such as high-frequency micro-
ultrasound, magnetic resonance imaging (MRI) and computed tomography (CT) are
usually used for anatomical imaging, while optical imaging (fluorescence and
bioluminescence), positron emission tomography (PET), and single photon emission
computed tomography (SPECT) are usually used for molecular visualizations.
Broadly speaking, these imaging systems can be categorized into primarily
morphological/anatomical and primarily molecular imaging techniques 312937e2db

Safety of magnetic resonance imaging (In certain cases, MRI is not preferred as it
may be more expensive, time-consuming. Since MRI does not use any ionizing
radiation, its use generally is favored in preference to CT when either modality
could yield similarly valuable information. Contraindications or risk-complications to
MRI exams may include many active implants, such as cochlear implants and
cardiac pacemakers, along with passive objects, including stents, orthopedic
implants, as well as shrapnel and metallic foreign bodies. not specifically on MRI
exposures or risks, during the last 150 years thousands of papers focusing on the
effects or side effects of magnetic or radiofrequency Magnetic resonance imaging
(MRI) is in general a safe technique, although injuries may occur as a result of failed
safety procedures or human error. Though not specifically on MRI exposures or
risks, during the last 150 years thousands of papers focusing on the effects or side
effects of magnetic or radiofrequency fields, both of which are used in magnetic
resonance imaging, have been published. Increasingly, some contraindications are
not seen as the absolute prohibitions to MRI scans that they once were, and a
skilled provider may be able to find safe ways to make MRI exams accessible to
some patients who had previously been prohibited from MRI studies because of an
implant, for example, a pacemaker 312937e2db

Metals in medicine imaging (from their emitted radiation) or as contrast agents, for
example, in magnetic resonance imaging (MRI). When metals are under or over-
abundant in the body, equilibrium must be returned to its natural state via
interventional and natural methods. Such imaging can be enhanced by
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manipulation Metals in medicine are used in organic systems for diagnostic and
treatment purposes. Inorganic elements are also essential for organic life as
cofactors in enzymes called metalloproteins 312937e2db

These days, many manufacturers provide multi-modal systems combining the
advantages of anatomical modalities such as CT and MR with the functional imaging
of PET and SPECT. As in the clinical market, common combinations are SPECT/CT,
PET/CT and PET/MR. 312937e2db == Patient-related MR artifacts == 312937e2db
The procedure may be performed transrectally, through the urethra or through the
perineum. The most common approach is transrectally, and historically this was
done with tactile finger guidance. The most common method of prostate biopsy as
of 2014 was transrectal ultrasound... 312937e2db

Gadoteric acid The paramagnetic property of gadoteric acid reduces the T1
relaxation time (and to some extent the T2 and T2* relaxation times) in MRI, which
is the source of its clinical utility. It consists of the organic acid DOTA as a chelating
agent, and gadolinium (Gd3+), and is used in form of the meglumine salt
(gadoterate meglumine). It consists of the organic acid DOTA as a chelating agent
Gadoteric acid, sold under the brand name Dotarem among others, is a macrocycle-
structured gadolinium-based MRI contrast agent (GBCA). Because it has magnetic
properties, gadoteric acid develops a magnetic moment when put under a magnetic
field, which increases the signal intensity (brightness) of tissues during MRI
imaging. name Dotarem among others, is a macrocycle-structured gadolinium-
based MRI contrast agent (GBCA) 312937e2db

Measurement and recording techniques that are not primarily designed to produce
images, such as electroencephalography (EEG), magnetoencephalography (MEG),
electrocardiography (ECG), and others, represent other technologies that produce
data susceptible to representation as a parameter graph versus time or maps that
contain data about the measurement locations. In a limited comparison, these
technologies can be considered forms of medical imaging in another discipline of
medical instrumentation. 312937e2db == Medical uses == 312937e2db

Prostate biopsy It may also be considered advisable after a digital rectal exam
(DRE) finds possible abnormality. Additionally many prostate cancers detected by
screening develop so slowly that they would not cause problems during a man's
lifetime, making the complications due to treatment unnecessary. PSA screening is
controversial as PSA may become elevated due to non-cancerous conditions such as
benign prostatic hyperplasia (BPH), by infection, or by manipulation of the prostate
during surgery or catheterization. Many prostate cancers missed by conventional
biopsy are detectable by MRI-guided Prostate biopsy is a procedure in which small
hollow needle-core samples are removed from a man's prostate gland to be
examined for the presence of prostate cancer. It is typically performed when the
result from a PSA blood test is high. dynamic contrast enhanced, and diffusion-
weighted imaging were used together 312937e2db

As of 2010, 5 billion medical imaging studies had been conducted... 312937e2db
== History == 312937e2db
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Medical imaging Although imaging of removed organs and tissues can be performed
for medical reasons, such procedures are usually considered part of pathology
instead of medical imaging. Medical imaging also establishes a database of normal
anatomy and physiology to make it possible to identify abnormalities. Medical
imaging seeks to reveal internal structures hidden by the skin and bones, as well as
to diagnose and treat disease. For example Medical imaging is the technique and
process of imaging the interior of a body for clinical analysis and medical
intervention, as well as visual representation of the function of some organs or
tissues (physiology). T1-weighted (T1-MRI), T2-weighted (T2-MRI), diffusion-
weighted imaging (DWI-MRI), dynamic contrast enhancement (DCE-MRI), and
spectroscopy (MRI-S) 312937e2db

Angiography Modern angiography is performed by injecting a radio-opaque contrast
agent into the blood vessel and imaging using X-ray based techniques such as
fluoroscopy. With time-of-flight (TOF) magnetic resonance it is no longer necessary
to use a contrast. the patient is allergic to the contrast medium, much more serious
side effects are inevitable; however, with new contrast agents the risk of a severe
reaction Angiography or arteriography is a medical imaging technique used to
visualize the inside, or lumen, of blood vessels and organs of the body, with
particular interest in the arteries, veins, and the heart chambers 312937e2db

Functional magnetic resonance imaging to that region increases. The primary form
of fMRI uses the blood-oxygen-level dependent (BOLD) contrast, discovered by Seiji
Ogawa and his colleagues 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: When an area of the brain is in use, blood flow to that region increases
312937e2db

== Ultrasound-guided prostate biopsy == 312937e2db

MRI artifact It is a feature appearing in an image that is not present in the original
object. It is a feature appearing in An MRI artifact is a visual artifact (an anomaly
seen during visual representation) in magnetic resonance imaging (MRI). Many
different artifacts can occur. An MRI artifact is a visual artifact (an anomaly seen
during visual representation) in magnetic resonance imaging (MRI) 312937e2db

The primary form of fMRI uses the blood-oxygen-level dependent (BOLD) contrast,
discovered by Seiji Ogawa and his colleagues 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 nerve cells. Since the early 1990s, fMRI has
come to dominate brain mapping research because it is noninvasive, typically
requiring no injections, surgery, or the ingestion of substances such as radioactive
tracers as in positron emission tomography. Data acquired using fMRI, however, is
frequently corrupted by noise from various sources; hence, statistical procedures
are used to extract the underlying signal. The resulting brain activation can be
graphically represented by color-coding the strength of activation across the brain
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or the specific... 312937e2db

Physics of magnetic resonance imaging Contrast agents may be injected
intravenously or into a joint to enhance the image and facilitate diagnosis. Contrast
agents may be injected intravenously or into a joint to enhance the image and
facilitate diagnosis. 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. Unlike CT scans and X-rays, MRI does
not use ionizing radiation and is therefore considered a safe procedure, making it
suitable for use in children and for repeated examinations. This does not apply on
older devices, and details for medical professionals are provided by the device's
manufacturer. Unlike CT scans and X-rays, MRI does 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 conditions. conditions 312937e2db

The word itself comes from the Greek words ayyeiov angeion 'vessel' and ypdgetv
graphein 'to write, record'. The film or image of the blood vessels is called an
angiograph, or more commonly an angiogram. Though the word can describe both
an arteriogram and a venogram, in everyday usage the terms angiogram and
arteriogram are often used synonymously, whereas the term venogram is used
more precisely. 312937e2db The term angiography has been applied to
radionuclide angiography and newer vascular imaging techniques such as CO2
angiography, CT angiography and MR angiography. The term isotope angiography
has also been used, although this more correctly is referred to as isotope perfusion
scanning. 312937e2db == Micro-ultrasound... == 312937e2db It is widely used in
the United States for Breast MRI imaging for women who have or are suspected to
have breast cancer. It is also used for imaging of blood vessels and inflamed or
diseased tissue where the blood vessels become 'leaky'. It is often used when
viewing intracranial lesions with abnormal vascularity or abnormalities in the
blood-brain barrier. Gadoteric acid is used for MRl imaging of the brain, spine, and
associated tissues for adult and pediatric (2 years of age or older) patients. The
meglumine salt it takes... 312937e2db Certain atomic nuclei are able to absorb and
emit radio frequency energy when placed in an external magnetic field. In clinical
and research MRI, hydrogen atoms are most often used to generate a detectable
radio-frequency signal that is... 312937e2db The most frequent side effect of the
procedure is blood in the urine (31%). Other side effects may include infection
(0.9%) and death (0.2%). 312937e2db == Toxic metals == 312937e2db
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