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CAMPI MAGNETICI STATICI 

 







“It is recommended that occupational exposure of the head and trunk 
should not exceed a spatial peak magnetic flux density of 2 T except for the 
following circumstance: for work applications for which exposures above 2 
T are deemed necessary, exposure up to 8 T can be permitted if the 
environment is controlled and appropriate work practices are implemented 
to control movement-induced effects. Sensory effects due to the movement 
in the field can be avoided by complying with basic restrictions set in the 
ELF guidelines. When restricted to the limbs, maximum exposures of up to 
8 T are acceptable.”  
 
“ICNIRP considers that there are occupational circumstances where, with 
appropriate advice and training, it is reasonable for workers voluntarily and 
knowingly to experience possible transient sensory effects such as nausea, 
since they are not believed to lead to long term or pathological health effects.”  
 

“Guidance is not based on time-averaged exposure because, in addition to 
the experience gained with the use of MR and other static field sources world-
wide over the last 20 y, mechanistic considerations indicate that any effects are 
likely to be acute.” 



Transient symptoms 
 
 
For certain occupations, e.g., surgeons operating 
within an open MRI device, acute exposure symptoms 
such as nausea could affect performance and hence the 
safety of the patients on whom they are operating. 
Similarly, these acute symptoms could affect the 
accident-proneness of a worker. Each such workplace 
should have a set of work procedures and practices 
specific to the work situations that will minimize any 
adverse consequences of exposure. 



CAMPI IN RADIOFREQUENZA 
E MICROONDE 





 
 

 
CAMPI ELETTRICI E 

MAGNETICI FINO A 100 kHz 







ICNIRP Guidelines 2010 (1 Hz – 100 kHz) 







Following the recommendations made concerning 
guidelines on limits of exposure to static magnetic fields 
(ICNIRP 2009), ICNIRP considers that there are 
occupational circumstances where, with appropriate advice 
and training, it is reasonable for workers voluntarily and 
knowingly to experience transient effects such as retinal 
phosphenes and possible minor changes in some brain 
functions, since they are not believed to result in long term 
or pathological health effects. Exposure of all parts 
of the body in these circumstances should be limited in 
order to avoid peripheral and central myelinated nerve 
stimulation. 





Sicurezza e tecnologie sanitarie 
Capofila Istituto Superiore di Sanità 
 
Programma strategico finanziato dal Ministero della Salute 
(Bando 2008) 
 
Progetto n.2: Rischi diretti e indiretti  per la salute e la sicurezza di  
lavoratori e pazienti derivanti dall'utilizzo nelle strutture sanitarie di  
tecnologie emergenti basate sui campi elettromagnetici. 
 
Svolto da: 
 
- INAIL Dipartimento di Igiene del Lavoro (coordinamento scientifico) 
- ISS 
- CNR-IFAC Firenze 
- ENEA UTBiorad 
- Policlinico S. Matteo - Pavia 
 
 
 





Existing standards 



Potential threats to the health and safety of workers: 
 
•  Interference with autonomous heart action 

 
•  Loss of muscle control 

 
•  Significant pain 

 
•  Severe form of vertigo and nausea 

 
•  Whole-body heat stress and excessive tissue heating 

 
 

The risk of such an occurrence must be controlled! 

From H. Heinrich, Umea 2009 



Other effects like 
 
•  Phosphenes 

 
•  Minor tactile sensations at threshold level 

 
•  Metallic taste 

 
may or may not pose a potential threat, depending on the 
working environment and the duty of the worker! 

From H. Heinrich, Umea 2009 





Safety limits of exposure  →   Orientation Values 
(limiti di base CNS testa)    (livelli di  riferimento)   

       
      di fatto non vincolanti 

 
Health limits of exposure  →    Action values 
(limiti di base “all the body”)    (ricalcolati ex novo) 

     
      vincolanti ma derogabili 

 
 
- deroga completa per tutte le attività RM e per le forze 
armate 
 
- possibilità di deroga universale per qualsiasi tipo di attività 
 
- delega alla Commissione per modificare gli orientation e gli 
action values 
 
 



ingiustificato rilassamento dei valori massimi di esposizione 

• ingiustificato rilassamento dei livelli di riferimento / 
valori di azione raccomandati dall’ICNIRP nel 2010 
 
(esempio: il valore di azione per l’induzione magnetica a 
50 Hz è pari a 13.6 mT !!) 

• proposta di un sistema di deroghe dal rispetto dei 
limiti di esposizione eccessivamente ampio e non 
compensato da adeguate misure alternative di 
protezione dei lavoratori 



1Hz -100 kHz 









For any expert, an equal and opposite 
expert exists. 
 
Arthur Clarke 


