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In order to discuss the long-term biological effects of MRI in the radiological 

department, all the components of the acquisition process must be considered.Those elements 
include: the main magnetic field, time varying magnetic fields and radio-frequency fields 
(RF).Also must be referred other types of hazards obtained by the utilization of contrast 
materials as gadolinium or pregnancy. 

The primary concern with the static magnetic field is the possibility of potential 
biological effects. The majority of studies show no effects on cell growth and morphology at 
field strengths below 2T. Data accumulated by the National Institute for Occupational Safety, 
the World Health Organization, and the US State Department, show no evidence of leukemia 
or other carcinogenesis. The secondary concern of the effects of the main magnetic field is the 
hazards associated with the sitting of MR systems. The static magnetic field has no respect for 
the confines of conventional walls, floors or ceilings. Some reversible effects have been noted 
on Electrocardiogram gating(ECG)at these field strengths. An increase in the amplitude of the 
T-wave can be noted on an ECG due to the magnetohydrodynamic effect. This is produced 
when a conductive fluid, such as blood, moves across a magnetic field. Some reversible 
biological effects including fatigue, headaches, hypotension and accounts of irritability have 
been observed on human subjects exposed to 2T and above. As yet, there are no known 
biological effects of MRI on fetuses. Also MR facilities have established individual 
guidelines for pregnant employees in the MR environment. Ferromagnetic metal objects can 
become airborne as projectiles in the presence of a strong static magnetic field. Metallic 
implants pose serious effects which include torque, heating and artifacts on MR images.There 
have been a large number of studies performed on the biological effects from Time-varying 
magnetic field (TVMF), since they exist around power transformers and high voltage lines. In 
MR, there is concern with nerves, blood vessels and muscles that act as conductors in the 
body.Although noise levels on most commercial systems, is considered to be within 
recommended safety guidelines, it can cause some reversible and irreversible effects. The 
Food and Drug Administration (FDA) limit for RF exposure is measured as either an increase 
in body temperature or as the specific absorption rate (SAR). The utilization of contrast 
material (Gadolinium) must be avoided when examining a pregnant patient. Also there are 
situations of Nephrogenic Systemic Fibrosis (NSF) after the use of Gadolinium. Quenching is 
the process whereby there is a sudden loss of absolute zero of temperature in the magnet coils, 
this results in helium escaping from the cryogen bath extremely rapidly. 

Patient and personnel screening is the most effective way in which to avoid potential 
safety hazards to patients. It is recommended that all patients are monitored “verbally and 
visually”. 
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