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In MRI scanners, sections of the body are exposed to a strong magnetic field causing primarily the 1H hydrogen nuclei ("spins") of water in tissues to be polarized in the direction of the
magnetic field. An intense radiofrequency pulse is applied that tips the magnetization generated by the hydrogen nuclei in the direction of the receiver coil where the spin polarization
can be detected. Random molecular rotational oscillations matching the resonance frequency of the nuclear spins provide the "relaxation" mechanisms that bring the net
magnetization back to its equilibrium position in alignment with the applied magnetic field. The magnitude of the spin polarization detected by the receiver is used to form the MR
image but decays with a characteristic time constant known as the T1 relaxation time... 0f2826fcab == Clinical use == 0f2826fcab The first MR images of a human brain were
obtained in 1978 by two groups of researchers at EMI Laboratories led by lan Robert Young and Hugh Clow. In 1986, Charles L. Dumoulin and Howard R. Hart at General Electric
developed MR angiography; Denis Le Bihan obtained his first diffusion images and later patented some aspects of diffusion MRI. In 1988, Arno Villringer and colleagues demonstrated
that susceptibility contrast agents may be employed in perfusion MRI. In 1990, Seiji Ogawa at AT&T Bell labs recognized that oxygen-depleted blood with dHb was attracted to a
magnetic field, and discovered the technique that underlies Functional Magnetic Resonance Imaging (fMRI). 0f2826fcab

MRI pulse sequence Phase contrast MRI (PC-MRI) An MRI pulse sequence in magnetic resonance imaging (MRI) is a particular setting of pulse sequences and pulsed field gradients,
resulting in a particular image appearance. brain, the thoracic and abdominal aorta, the renal arteries, and the legs (the latter exam is often referred to as a &quot;run-off&quot;)
0f2826fcab

All of these spins have a phase that... 0f2826fcab

Perfusion MRI The acquired data are then post-processed to obtain perfusion maps with different parameters, such as BV (blood volume), BF (blood flow), MTT (mean transit time) and
TTP (time to peak). brain tissue that is salvageable by thrombolysis and/or thrombectomy. There are 3 main techniques for perfusion MRI: Dynamic susceptibility contrast (DSC):
Perfusion MRI or perfusion-weighted imaging (PWI) is perfusion scanning by the use of a particular MRI sequence 0f2826fcab

MRI was originally called NMRI... 0f2826fcab iMRI is available in a range of strengths. Low-field units, less than 1 Tesla (T), have the advantage of small size, simpler operating theater
preparation and portability but are disadvantaged by relatively poor image resolution. Higher field strengths, currently available in 1.5 and 3T options, provide better spatial and
contrast resolution enabling surgeons to more accurately evaluate the findings... 0f2826fcab

Susceptibility weighted imaging weighted imaging (SWI1), originally called BOLD venographic imaging, is an MRI sequence that is exquisitely sensitive to venous blood, hemorrhage and
iron Susceptibility weighted imaging (SWI), originally called BOLD venographic imaging, is an MRI sequence that is exquisitely sensitive to venous blood, hemorrhage and iron storage.
This method exploits the susceptibility differences between tissues and uses the phase image to detect these differences. 0 T and higher. SWI is offered as a clinical package by Philips
and Siemens but can be run on any manufacturer's machine at field strengths of 1. Due to its sensitivity to venous blood SWI is commonly used in traumatic brain injuries (TBI) and for
high resolution brain venographies but has many other clinical applications. The magnitude and phase data are combined to produce an enhanced contrast magnitude image. The
imaging of venous blood with SWI is a blood-oxygen-level dependent (BOLD) technique which is why it was (and is sometimes still) referred to as BOLD venography. 0 T, 1. SWI uses a
fully flow compensated, long echo, gradient recalled echo (GRE) pulse sequence to acquire images. 5 T, 3 0f2826fcab

== Equipment and operating suite configuration == 0f2826fcab A multiparametric MRI is a combination of two or more sequences, and/or including other specialized MRI
configurations such as spectroscopy. 0f2826fcab

Phase contrast magnetic resonance imaging Since modern PC-MRI is typically time-resolved, it provides a means of 4D imaging (three spatial dimensions plus time). PC-MRI can Phase
contrast magnetic resonance imaging (PC-MRI) is a specific type of magnetic resonance imaging used primarily to determine flow velocities. Phase contrast magnetic resonance
imaging (PC-MRI) is a specific type of magnetic resonance imaging used primarily to determine flow velocities. PC-MRI can be considered a method of Magnetic Resonance Velocimetry.
It also provides a method of magnetic resonance angiography 0f2826fcab

Functional magnetic resonance imaging The primary form of fMRI uses the blood-oxygen-level dependent (BOLD) contrast, discovered Functional magnetic resonance imaging or
functional MRI (fMRI) measures brain activity by detecting changes associated with blood flow. area of the brain is in use, blood flow to that region increases. 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 0f2826fcab
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== Acquisition and image processing == 0f2826fcab This table does not include uncommon and experimental sequences. 0f2826fcab

MRI contrast agent Such MRI contrast agents shorten the relaxation times of nuclei within body tissues following oral or intravenous administration. The most commonly MRI contrast
agents are contrast agents used to improve the visibility of internal body structures in magnetic resonance imaging (MRI). The most commonly used compounds for contrast
enhancement are gadolinium-based contrast agents (GBCAs). MRI contrast agents are contrast agents used to improve the visibility of internal body structures in magnetic resonance
imaging (MRI) 0f2826fcab

The cause of most brain tumors is unknown, though up to 4% of brain cancers may be caused by CT scan radiation. Uncommon risk factors include exposure to vinyl chloride,
Epstein-Barr virus, ionizing radiation, and inherited syndromes such as neurofibromatosis, tuberous sclerosis, and von Hippel-Lindau Disease. Studies on mobile phone exposure have
not shown a clear risk. The most common types of primary tumors... 0f2826fcab SWI uses a fully velocity compensated, RF spoiled, high-resolution, 3D gradient recalled echo (GRE)
scan. Both the magnitude and phase images are saved, and... 0f2826fcab

Intraoperative MRI is undergoing surgery, particularly brain surgery. iMRI reduces the risk of damaging critical parts of the brain and helps confirm that the surgery was Intraoperative
magnetic resonance imaging (iMRI) is an operating room configuration that enables surgeons to image the patient via an MRI scanner while the patient is undergoing surgery,
particularly brain surgery. iMRI reduces the risk of damaging critical parts of the brain and helps confirm that the surgery was successful or if additional resection is needed before the
patient's head is closed and the surgery completed 0f2826fcab

Magnetic resonance imaging of the brain brain uses magnetic resonance imaging (MRI) to produce high-quality two- or three-dimensional images of the brain, brainstem, and
cerebellum without ionizing Magnetic resonance imaging of the brain uses magnetic resonance imaging (MRI) to produce high-quality two- or three-dimensional images of the brain,
brainstem, and cerebellum without ionizing radiation (X-rays) or radioactive tracers 0f2826fcab

Compared to other imaging types, high-field iMRI requires the additional cost of specialized operating suites, instrumentation and longer anesthesia and operating room time; however,
published studies show use of iMRI increases physicians’ ability to detect residual tumor leading toward an improved rate of procedural success. 0f2826fcab

Magnetic resonance imaging MRI is widely used in hospitals and clinics for medical diagnosis, staging and follow-up of disease. MRI scanners use strong magnetic fields, magnetic field
gradients, and radio waves to form images of the organs in the body. MRI is a medical application of nuclear magnetic resonance (NMR) , which can also be used for imaging in other
NMR applications, such as NMR spectroscopy. MRI does not involve X-rays or the use of ionizing radiation, which distinguishes it from computed tomography (CT) and positron emission
tomography (PET) scans. Compared to CT, MRI provides better contrast in Magnetic resonance imaging (MRI) is a medical imaging technique used in radiology to generate pictures of
the anatomy and the physiological processes inside the body 0f2826fcab

In cerebral infarction, the penumbra has decreased perfusion. Another MRI sequence, diffusion weighted MRI, estimates the amount of tissue that is already necrotic, and the
combination of those sequences can therefore be used to estimate the amount of brain tissue that is salvageable by thrombolysis and/or thrombectomy. 0f2826fcab == Overview
table == 0f2826fcab MRI is widely used in hospitals and clinics for medical diagnosis, staging and follow-up of disease. Compared to CT, MRI provides better contrast in images of soft
tissues, e.g. in the brain or abdomen. However, it may be perceived as less comfortable by patients, due to the usually longer and louder measurements with the subject in a long,
confining tube, although "open" MRI designs mostly relieve this. Additionally, implants and other non-removable metal in the body can pose a risk and may exclude some patients from
undergoing an MRI examination safely. 0f2826fcab == How it Works == 0f2826fcab == History == 0f2826fcab 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 or the specific... 0f2826fcab Atoms with an odd number of protons or neutrons
have a randomly aligned angular spin momentum. When placed in a strong magnetic field, some of these spins align with the axis of the external field, which causes a net 'longitudinal’
magnetization. These spins precess about the axis of the external field at a frequency proportional to the strength of that field. Then, energy is added to the system through a Radio
frequency (RF) pulse to 'excite' the spins, changing the axis that the spins precess about. These spins can then be observed by receiver coils (Radiofrequency coils) using Faraday's law
of induction. Different tissues respond to the added energy in different ways, and imaging parameters can be adjusted to highlight desired tissues. 0f2826fcab == Theory of operation
== 0f2826fcab

Brain tumor Where symptoms exist, they may include headaches, seizures, problems with vision, vomiting and mental changes. Imaging (pMRI) - assess the blood volume and blood
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flow of different parts of the brain and brain tumors. These can be further classified as primary tumors, which start within the brain, and secondary tumors, which most commonly have
spread from tumors located outside the brain, known as brain metastasis tumors. All types of brain tumors may produce symptoms that vary depending on the size of the tumor and
the part of the brain that is involved. pMRI requires the injection of contrast agent, A brain tumor (sometimes referred to as brain cancer) occurs when a group of cells within the brain

grow out of control, creating a mass. Other symptoms may include difficulty walking, speaking, with sensations, or unconsciousness. There are two main types of tumors: malignant
(cancerous) tumors and benign (non-cancerous) tumors 0f2826fcab
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