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Perspective

Brief Note on Magnetic 
Resonance Imaging

Introduction

A Magnetic Resonance Imaging tool (MRI 
scanner), or “Nuclear Magnetic Resonance 
(NMR) imaging” scanner because it became in 
the beginning recognized, makes use of effective 
magnets to polarize and excite hydrogen nuclei 
(i.e., unmarried protons) of water molecules 
in human tissue, producing a detectable 
signal which is spatially encoded, resulting in 
photographs of the frame. The MRI gadget 
emits a Radio Frequency (RF) pulse on the 
resonant frequency of the hydrogen atoms on 
water molecules. Radio Frequency antennas 
(“RF coils”) send the heart beat to the region of 
the frame to be tested. The RF pulse is absorbed 
by using protons, inflicting their route with 
appreciate to the primary magnetic area to 
trade. whilst the RF pulse is became off, the 
protons “loosen up” again to alignment with the 
number one magnet and emit radio-waves in 
the manner. This radio-frequency emission from 
the hydrogen-atoms on water is what is detected 
and reconstructed into a picture. The resonant 
frequency of a spinning magnetic dipole (of 
which protons are one example) is known as the 
Larmor frequency and is decided by the strength 
of the principle magnetic area and the chemical 
environment of the nuclei of hobby. MRI makes 
use of 3 electromagnetic fields: A completely 
robust static magnetic subject to polarize the 
hydrogen nuclei, known as the number one field; 
gradient fields that may be changed to differ in 
space and time (at the order of 1 kHz) for spatial 
encoding, regularly clearly known as gradients; 
and a spatially homogeneous Radio-Frequency 
(RF) area for manipulation of the hydrogen 
nuclei to produce measurable indicators, 
accumulated thru an RF antenna.

Description

Like CT, MRI traditionally creates a two-
dimensional photograph of a thin “slice” of the 

body and is therefore considered a tomographic 
imaging method. Current MRI contraptions are 
able to producing snap shots in the form of 3-D 
blocks, which may be considered a generalization 
of the single slice, tomographic, idea. In contrast 
to CT, MRI does not contain the use of ionizing 
radiation and is consequently now not related 
to the equal health dangers. For instance, 
because MRI has only been in use since the 
early Eighties, there are not any known lengthy-
term outcomes of exposure to strong static fields 
(that is the challenge of some debate; see ‘safety’ 
in MRI) and consequently there’s no restrict to 
the wide variety of scans to which an individual 
can be subjected, in contrast with X-ray and CT. 
but, there are properly identified health risks 
associated with tissue heating from exposure to 
the RF subject and the presence of implanted 
gadgets within the body, inclusive of pacemakers. 
these dangers are strictly managed as a part of 
the design of the tool and the scanning protocols 
used. Because CT and MRI are touchy to unique 
tissue properties, the appearances of the photos 
received with the 2 strategies vary markedly. In 
CT, X-rays must be blocked through some shape 
of dense tissue to create an image, so the photo 
satisfactory when searching at smooth tissues 
might be poor. In MRI, whilst any nucleus with 
a net nuclear spin may be used, the proton of the 
hydrogen atom stays the maximum extensively 
used, mainly in the scientific placing, because 
it is so ubiquitous and returns a big signal. This 
nucleus, found in water molecules, lets in the 
notable soft tissue assessment viable with MRI.

Some of exclusive pulse sequences may be 
used for precise MRI diagnostic imaging 
(multiparametric MRI or mpMRI). It’s miles 
feasible to differentiate tissue traits by combining 
or greater of the subsequent imaging sequences, 
relying at the statistics being sought: T1-weighted 
(T1-MRI), T2-weighted (T2-MRI), Diffusion 
Weighted Imaging (DWI-MRI), Dynamic 
Comparison Enhancement (DCE-MRI), and 
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spectroscopy (MRI-S). As an example, imaging 
of prostate tumors is better done using T2-MRI 
and DWI-MRI than T2-weighted imaging 
on my own. The wide variety of packages of 
mpMRI for detecting sickness in diverse organs 
continues to extend, which includes liver studies, 
breast tumors, pancreatic tumors, and assessing 
the consequences of vascular disruption retailers 
on most cancers tumors.

The Radio Frequency (RF) transmission device 
includes an RF synthesizer, electricity amplifier 
and transmitting coil. That coil is typically 
constructed into the frame of the scanner. 
The electricity of the transmitter is variable, 
however excessive give up whole-body scanners 
might also have a top output electricity of as 
much as 35 kW, and be able to maintaining 
common strength of one kW. even though 
those electromagnetic fields are within the RF 
range of tens of megahertz (frequently within 
the shortwave radio part of the electromagnetic 
spectrum) at powers usually exceeding the 
highest powers utilized by amateur radio, there 
is little or no RF interference produced by way 
of the MRI machine. The purpose for this, is 
that the MRI isn’t always a radio transmitter. The 
RF frequency electromagnetic subject produced 
inside the “transmitting coil” is a magnetic close 
to field with very little associated changing 

electric subject factor (such as all conventional 
radio wave transmissions have).

Conclusion

The receiver includes the coil, pre-amplifier 
and sign processing machine. The RF 
electromagnetic radiation produced with the aid 
of nuclear relaxation in the challenge is genuine 
EM radiation (radio waves), and these leave the 
challenge as RF radiation, but they may be of such 
low strength as to also not purpose appreciable 
RF interference that can be picked up by close by 
radio tuners (further, MRI scanners are normally 
located in steel mesh lined rooms which act as 
Faraday cages.)

A current improvement in MRI era has been 
the improvement of sophisticated multi-detail 
phased array coils which are able to obtaining 
multiple channels of data in parallel. This 
‘parallel imaging’ approach makes use of precise 
acquisition schemes that allow for extended 
imaging, by means of changing a number 
of the spatial coding originating from the 
magnetic gradients with the spatial sensitivity 
of the distinctive coil factors. but, the increased 
acceleration additionally reduces the signal-to-
noise ratio and can create residual artifacts in the 
picture reconstruction.


