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1. INTRODUCTION
Radiology used Magnetic Resonance Imaging (MRI) 
technique for the body’s process. Magnetic fields with 
higher field strengths are used to generate pictures of body 
organs.  X-rays and ionizing radiations are not used in 
MRI. Nuclear Magnetic Resonance’s (NMR’s) application 
is MRI. NMR spectroscopy also uses NMR for imaging.

Even if the hazards are well known ionizing radiations 
are now well controlled. As compared with CT an MRI can 
yield different information. 

Originally MRI’s were called as NMRI (Nuclear 
Magnetic Resonance Imaging) [1]. Macroscopic polarization 
is generated by hydrogen atoms, which get detected by 
antennas. Hydrogen atoms are found in abundance in bodies 
which consists of water and fat. MRI maps the water and fat 
location. Radio wave pulses excite the nuclear spin energy 
and localization of the polarization in space is achieved 
by the magnetic field gradients. Different contrasts are 
generated between tissues.

MRI imaging technique is versatile. With the 
increasing demands for MRI within health systems cost-
effectiveness and over-diagnosis are matter of concern.

2. CONSTRUCTION AND PHYSICS
Hydrogen consists of protons that are present in the 
tissues to generate a signal which forms the body image 
proportional to the proton density in the particular region. 

Responses from Hydrogen are possible to be separated in 
specific compounds. Around the area to be imaged a strong 
magnetic field is created. An oscillating magnetic field 
is applied to the person who is to be MRI imaged at the 
appropriate resonant frequency. Particular regions of the 
patients experience exact magnetic field, which is absorbed 
by the X-Y coils. Radio Frequency (RF) signal is emitted 
by the excited atoms measured by the receiving coils. 
Gradient coils helps measure the position using changes in 
level and phase.  Exogenous contrast agents may be given 
to the person [2]. The main magnet, polarizing the sample, 
the shim coils and gradient system that localize the region 
to be scanned and the RF system are the major parts of an 
MRI scanner. The schematic is shown in Fig. 1.

A magnetic field is required by the MRI. Liquid 
helium is required by the superconducting clinical magnets. 
Permanent magnets provide lower field strengths which are 
mainly used in “Open” MRI scanners for claustrophobic 
patients. MRIs have been recently demonstrated for ultra-
low fields which lie in the micro to milli Tesla range. It is 
possible to obtain signal of sufficiently good quality. 

3. T1 & T2
Image processing community has explored the morphology 
operators for a long time and the same concept is being used 
in medical imaging for detecting relevant spatial information 
from medical images. Medical image fusion incorporates 
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morphological filtering methods for applications such as 
brain diagnosis.  Detection of scale specific features is the 
outcome of calculated sequencing of operations.  Image 
fusion then exploits using these features obtained from 
different modalities. Inaccuracies result as a byproduct of 
the images being prone to noise and sensing errors. 

4. APPLICATIONS OF MRI
Medical diagnosis widely uses MRI and around 25,000 
scanners are used worldwide affecting diagnosis and 
treatment although improvements are disputed in certain 
cases [4]. 

4.1. Neuroimaging
MRI is used for detecting Alzhemier’s disease and epilepsy 
[5]. Images taken are spaced milliseconds away. MRI treats 
tumors, ateriovenous problems using  N-localizer [6]. 

4.2. Cardio-Vascular
Assessment of the heart can be done using Cardiac MRI. 

4.3. Musco-Skeletal Imaging 
Diagnostic imaging of systemic muscle diseases can be 
carried out using MRI. Spinal imaging and soft tissue 
tumors are other applications of MRI.

4.4. Liver and Gastro-Intestinal Imaging 
Lesions of liver and pancreas are detected and characterized 
by Hepatobiliary MR. Functional biliary imaging is 
performed by newer hepato biliary contrast agents. Liver 
MRI uses extracellular contrast agents. MR-colonography 
plays a role in the detection of colorectal cancer [7]  
followed by the functional imaging of the pancreas.

4.5. Angiography
Imaging veins is achieved using Magnetic resonance 
venography (MRV). In MRV the tissues gets excited 
inferiorly and the signals are gathered in the plane [8].

5. SPECIALIZED CONFIGURATIONS OF MRI
The following section lists and describes different 
specialized configurations of MRI

5.1. MRS
Magnetic Resonance Spectroscopy (MRS) is used to 
perform different metabolites in body tissues. Metabolic 
disorders which affect the brain [10] is diagnosed using the 
signature which provides information on tumor metabolism. 
Both spectroscopic and imaging methods are combined 
using Magnetic Resonance Spectroscopic Imaging (MRSI).  
Due to high maintenance  and procurement costs the MRI 
with high field strengths are less popular.

5.2. Real time MRI
Real time MRI we refers to objects in motion and their 
continuous imaging. Radial FLASH MRI and iterative 
reconstruction are developed since early 2000s.  

5.3. Interventional MRI
Interventional MRI lack the harmful effect on the patient 
and the operator. No ferromagnetic instruments are used 
by such procedures. Interventional MRI has Intraoperative 
MRI as a specialized sub-set, here MRI is used in surgery. 
Concurrency of imaging and surgical procedures is allowed 
by some specialized MRI systems. MRI can guide and 
assess the surgical work.

5.4. Magnetic Resonance guided focus ultrasound
MR thermal imaging controls and achieves  precise ablation 
of the diseased tissue. 

6. DISCUSSION
MRI appears to be safe in pregnancy when performed 
without contrast agents. MRI is preferred over CT if either 
modalities obtain similar information. Claustrophobic 
patients require sedation [11]. MRI uses powerful magnets 
which pose projectile risk due to magnetic materials moving 
at high speeds. 

A visual artifact called as MRI artifact is observed 
as an anomaly during visual representation. Many artifacts 
associated with diagnostic quality and confused with 
pathology occur which may be classified as artifact related 
to patient, artifact dependent on signal-processing or related 
to hardware (machine).
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