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Assessment: 

Magnetic Resonance Imaging (MRI) is used mostly for diagnostic imaging of the brain, 

spinal cord, pelvic organs, and cancellous bone. In an MRI scan, tissues that contain high 

amounts of hydrogen appear bright and clear, whereas tissues with low amounts of hydrogen are 

depicted as dark spaces. This means that bones, which contain little to no hydrogen, are not 

emphasized in an MRI. The lack of prevalent images of bones in MRI causes it to be very useful 

in seeing tissues that are obstructed by bones in other types of diagnostic images. MRI is 

commonly used in neuroradiology for this exact reason. The lack of bone images in MRI sets it 

apart from the other types of diagnostic imaging and causes it to be very helpful, as it is one of 



Cook 2 

the only ways to capture an accurate, clear image of hidden body parts such as the brain and 

pelvic organs. MRI sounds like an easier way to reach a diagnosis than other types of scans as it 

provides a clearer, more vibrant image where bones and tissues can easily be told apart and do 

not block each other from being clearly imaged.  

An MRI machine captures an image by exposing the patient to a high-power magnetic 

field, which causes atoms in the body to react by vibrating at unique frequencies. MRI pays 

attention to the vibration patterns of hydrogen atoms, typically found in part of the body 

containing water. A background magnetic field causes the hydrogen atoms to line up in the area 

of the body that is being imaged. Then, another magnetic field, which is lined up differently than 

the first in relation to the patient, is turned on and off at high speeds. Differing pulse rates cause 

the hydrogen atoms to line up with the second magnetic field. When the second magnetic field is 

turned off, the hydrogen atoms quickly realign with those of the background field, creating a 

signal that can be turned into an image of the body part being scanned for a diagnosis. The 

process of capturing an MRI scan sounds more time consuming than other scanning methods, but 

also much safer than the other forms of imaging. The utilization of magnetic fields to capture 

images is much less harmful than exposing a patient to radiation. Overall, MRI seems to be a 

much better method of scanning than computed tomography or x-ray, since it is less dangerous to 

the patient. As patient safety should be held in higher regard than convenience, MRI is a useful, 

safe scanning technique that should be used before attempting to get a better image using a 

different machine or process.  

After researching magnetic resonance imaging and comparing the process, advantages 

and disadvantages, and uses to those of computed tomography, my opinion is that MRI is a much 
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safer, better method of completing diagnostic body scans. Although there are a few minor 

drawbacks to MRI, such as the possibility of interference of metal objects and pacemakers, 

longer image acquisition time, errors caused by motion sensitivity, and the possibility of 

claustrophobia, MRI seems to be a better scanning method overall because of the reduced risk 

factor compared to other methods of radiology. Patient well-being is the highest concern for 

radiologists, and must be considered when choosing the scanning method that will provide the 

most accurate results for a patient diagnosis. After learning about the process of magnetic 

resonance imaging and the positive aspects, I wonder why MRI is not used in most cases before 

attempting to use another imaging process, as it is much safer and better for patients and doctors 

alike.  
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Magnetic resonance imaging (MRI), three-dimensional diagnostic imaging 

technique used to visualize organs and structures inside the body without the 

need for X-rays or other radiation. MRI is valuable for providing detailed 

anatomical images and can reveal minute changes that occur over time. It can 

be used to detect structural abnormalities that appear in the course of a 

disease as well as how these abnormalities affect subsequent development 

and how their progression correlates with mental and emotional aspects of a 

disorder. Since MRI poorly visualizes bone, excellent images of the 

intracranial and intraspinal contents are produced. 
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During an MRI procedure, the patient lies inside a massive hollow cylindrical 
magnet and is exposed to a powerful steady magnetic field. Different atoms in 

the portion of the body being scanned resonate to different frequencies of 

magnetic fields. MRI is used primarily to detect the oscillations of hydrogen 

atoms, which contain a proton nucleus that spins and thus can be thought of 

as possessing a small magnetic field. In MRI a background magnetic field 

lines up all the hydrogen atoms in the tissue being imaged. A second 

magnetic field, oriented differently from the background field, is turned on 

and off many times per second; at certain pulse rates, the hydrogen atoms 

resonate and line up with this second field. When the second field is turned 

off, the atoms that were lined up with it swing back to align with the 

background field. As they swing back, they create a signal that can be picked 

up and converted into an image. 

Tissue that contains a large amount of hydrogen, which occurs abundantly in 
the human body in the form of water, produces a bright image, whereas tissue 

that contains little or no hydrogen (e.g., bone) appears black. The brightness 

of an MRI image is facilitated by the use of a contrast agent such as 

gadodiamide, which patients ingest or are injected with prior to the 

procedure. Although these agents can improve the quality of images from 

MRI, the procedure remains relatively limited in its sensitivity. Techniques to 

improve the sensitivity of MRI are being developed. The most promising of 

these techniques involves the use of para-hydrogen, a form of hydrogen with 

unique molecular spin properties that are highly sensitive to magnetic fields. 

Refinement of the magnetic fields used in MRI has led to the development of 
highly sensitive imaging techniques, such as diffusion MRI and functional 

MRI, that are designed to image very specific properties of tissues. In 

addition, magnetic resonance angiography, a unique form of MRI technology, 

can be used to produce an image of flowing blood. This permits the 
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visualization of arteries and veins without the need for needles, catheters, or 

contrast agents. As with MRI, these techniques have helped revolutionize 

biomedical research and diagnosis. 

 

Advanced computer technologies have made it possible for radiologists to 
construct holograms that provide three-dimensional images from the digital 

cross sections obtained by conventional MRI scanners. These holograms can 

be useful in locating lesions precisely. MRI is particularly valuable in imaging 

the brain, the spinal cord, pelvic organs such as the urinary bladder, and 

cancellous (or spongy) bone. It reveals the precise extent of tumours rapidly 

and vividly, and it provides early evidence of potential damage from stroke, 

allowing physicians to administer proper treatments early. MRI also has 

largely supplanted arthrography, the injection of dye into a joint to visualize 

cartilage or ligament damage, and myelography, the injection of dye into the 

spinal canal to visualize spinal cord or intervertebral disk abnormalities. 

Because patients must lie quietly inside a narrow tube, MRI may raise anxiety 
levels in patients, especially those with claustrophobia. Another disadvantage 

of MRI is that it has a longer scanning time than some other imaging tools, 

including computerized axial tomography (CAT). This makes MRI sensitive to 

motion artifacts and thus of less value in scanning the chest or abdomen. 
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Because of the strong magnetic field, MRI cannot be used if a pacemaker is 

present or if metal is present in critical areas such as the eye or the brain.  


