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ABSTRACT 
 
The Physics Department of Trento University (Italy), in collaboration with Bruker Biospin 
decided to set up a 4T MR system for research in the neurological field as well as on the 
biological effects of high field MRI. Nowadays the number of similar apparatus set up in 
the world is very low, several of these operate in the USA, some in Australia and one in 
Israel. Due to the very low diffusion of these equipments and to the few knowledges 
today available about the biological effects by clinical application of high field MRI, the 
problems related to the installation of the apparatus from the safety point of view are 
not well standardized. Therefore, in Trento, it has been necessary to deal with many 
problems regarding the set up of the MRI apparatus, taking also into account the current 
law in Italy with respect the safety and protection in MRI applications.  
In the present paper the Authors show the carried out studies and analyses, in relation 
to the organization of the safety aspects. These studies have resulted in arranging 
specific guidelines for: working in controlled way; emergency procedures for the patient 
advanced life support; procedures for the protocol of patient protection; rules for the 
safety of the operators, patients and general public. 
The carried out analyses have mainly taken into account the danger identification and 
the risk evaluation. For this reason it was set up a test protocol regarding:the 
performing tests, the very detailed test modalities for their periodic performance and 
the test sequence. For the patient safety and protection it has been necessary to put 
care, in the first step of the survey, to the subjects in critical situations, due to: working 
activity, clinical history, health conditions of the patient at the moment of the 
examination. So it has been necessary to set up an anamnesis questionnaire for the 
patient, finalized to spot: (1) the patients with particular contraindications for the MR 
examination; (2) the patients which could need medical treatments of urgency; (3) the 
patients which could need medical treatments, owing to the high magnetic field. Setting 
up the guidelines, the considered agents from the safety point of view have been: noise, 
anaesthetic effects, in the case of examination of anaesthetized patients, zones with 
controlled access, presence of cryogenic substances, static magnetic field, gradients, 
Larmour frequency, temperature and relative moisture. In fact these factor can provoke: 
cardiac stimulation, peripheral nervous stimulation,  indirect bioeffects due to the 
ferromagnetic objects. The carried out evaluation has taken into account also the last 
IRPA/ICNIRP Recommendations on the “Protection of the patient undergoing a magnetic 
resonance examination” and it has represented the preliminary study to obtain the 
authorization by Ministry of Health in Italy, for the installation and use of the 4T MR 
system, before starting the clinical research in specialist radiological examination. 
 
INTRODUCTION 
 



In the European Union, the use of 4T MR equipment, for medical purposes, could be 
considered still experimentally in relation to the patient safety problems.  The 
situation is not different in the international field, because the 4T MR set up and 
running equipments are very few. For safety and healthy planning reasons, the Italian 
regulation establishes that the settling and the utilization of MR apparatuses with 
magnetic flux density above 2T are possible only in the Hospitals, University and 
Research Institutions. The only institution which can authorize the settling and the 
use of the above mentioned equipments, is the Ministry of Health. The authorization 
is given after an apposite survey and  on the basis of the analysis of a technical and 
scientific report, prepared by two specific professional experts, one in the physical 
field, the other one in the medical field, who are delegated by the law as the 
responsibles of the equipment for the safety of the involved people. The professional 
curricula of such experts must be specific in the safety field of magnetic resonance 
equipment. The law has called them Expert Responsible (for the technical safety) and 
Physician  Responsible (for the medical safety). 
The limit value of the magnetic flux density for the  exposure of the head and/or 
trunk, established by the Italian regulation is 4T; furthermore the law requires that 
the putting into the service and the working of the MR unit must respect a series of 
technical and administrative criteria, which can be so resumed: 
a) the need to work with respect of the safety regulation for the patients, the workers, 

the population, and the equipments. The basic regulation is included in different 
decrees, i.e. DM 29/11/84  –  DM 2/8/91  –  DM 3/8/93  –  DPR  n.542/94; 

b) the need to work in functional conditions, realizing defined paths for the operators, 
and for in and out- house patients; 

c) the need to work in efficiency, realizing structures and services, achieving national 
and international standards and recommendations. 

In the following paper the safety staff, of the Trento University, managed by the 
assigned responsible expert,  had to examine and solve the problems as such: 

I. the basic problems 
II. the safety engineering problems 

 
BASIC PROBLEMS 
 
For 4T operating magnetic resonance equipment,  specific safety measures shall be 
provided as required by the Italian legislation to prevent unauthorized operations. 
The activity of 4T RM apparatus is only permitted under a research protocol about 
human studies, in according to the local requirements of Ethical Committee of Trento 
University, which must also approve the research program. 
 
SAFETY ENGINEERING 
 
The procedure to obtain the authorization by the Ethical Committee and by the 
Ministry of Health has required the examination, the design and the construction of 
the suitable site and the realization of methodologies related to the following specific 
sectors : 
 Engineering area for the allocation site, the necessary and law-required services, 
the paths for the workers and the population 
 physical and biological for the effects due to: the static magnetic field, Bo; the 
time-varying magnetic field:  dB/dT; the released energy:  RF 

Furthermore, owing to the high value of magnetic flux density, for the indications of 
the necessary elements to the design and to its subsequent approval, the following 
considerations have been taken into account: 



- the biological effects from the exposure to the physical parameters shown in the 
Table A 

- the limit values established by the Italian regulation for the protection of the 
patients, workers and general public, shown in the Table B 

It is necessary underline that, also in the case of the installation of an high field MR 
equipment, the structural examined problems are generally very similar to those of 
the others MR equipments: the only main important considerations are related to the 
biological effects, which are strictly dependent on the magnetic flux density value of 
the MR equipments. In fact in the case of low field these are generally minimal or not 
relevant from biological point of view, instead, in the case of high field, possible 
biological effects could not be negligible. Furthermore damages are possible also for 
the building in presence of the missile effect, owing to the very high strength of the 
magnetic field. 
In this paper the authors want to show the solution of some tackled problems, in the 
over mentioned fields, which they considered more important: 
 physical and biological field: the considered problems are those shown in the 

tables A and  B 
 engineering field: the considered problems are the quench circuit (venting 

cryogens), the emergency system circuit (oxygen monitor), the normal ventilation 
system  

 
Table A     -    BIOEFFECTS    for    Bo = 4 T 

 
Bio-effects of 
Static Magnetic 
Fields : 
 

            Bo 

Studies have indicated that volunteer subjects exposed to the 4,0 T 
MR system have experienced various unwanted side effects: 
 influence nerve function in human subjects 
 unusual sensation including nausea, vertigo, and a metallic taste 
 alteration in nerve function: e.g., stimulation of the vestibule- 

labyrinthine  
 magneto-hydrodynamic interactions: the magnitude of the 

induced potential V, is given by equation V = v Bo d sin�; for a 
man with a peak blood flow rate of 0,63 m/s and an aortic 
diameter of 0,025 m, the predicted maximum value of the aortic 
flow potential (�=90°) is 16mV/T x 4T = 64 mV. Warning! The 
potential required to give born to depolarization of cardiac 
muscle it is 40 mV (Bo > 2,5 T) 

 cardiac performance: it has been predicted theoretically  
(Tenforde-1985) that field would produce a reduction in aortic 
blood flow velocity of up to 7% in a human adult.  

 magnetophosphenes: effect induced in the patient or in the 
operator by the motion in area where is present an high magnetic 
field  

 magnetomechanical effects: missile effect –  
              
Bio-effects of  
time-varying 
magnetic fields: 

      dB/dt 

Time-varying magnetic field induces electrical potentials and eddy 
currents in accord with Faraday’s law. The main concerns regarding   
dB/dt  are: 
 cardiac fibrillation 
 cardiac stimulation  
 twitching: stimulation of peripheral nerve and muscle 
 magnetophosphenes  

              
 
Bio-effects of 
Radio-

Exposure to RF radiation may also cause athermal field specific 
alterations in biologic systems that are produced without a 
substantial elevation in temperature.  The heat load induced by 
radio frequency can be directly related to the SAR. So the following 



frequency 
Electromagnetic 
Fields 
 

 RF        SAR 

considerations must be taken into account, if the 4T magnet is used: 
 characteristics of RF radiation- induced heating during MR 
procedures  
 recommended safe levels of exposure to RF radiation during a MR 

rocedures 
 assessment of thermal and other physiologic responses to RF 

radiation-induced heating during a MR procedure 
 thermal  
 and other physiologic responses to RF radiation-induced heating  

during a MR procedure 
 MR procedures and temperature-sensitive organs: 

�  Testis                �  Eye 
 MR procedures and “Hot Spots” 

 
PHYSICAL AND BIOLOGICAL FIELD 
 
As it is shown in the Table A and as it results by the more recent scientific studies, 
the more hazardous physical  agent in the MR examination with high field  is the RF 
energy. In fact, for a given application, the very high field strength systems are 
capable of generating RF power depositions that greatly exceed those associated with 
a 1.5 T MR system. Of note, with the doubling of field strength (eg, 1.5 vs 3.0T), the 
RF power deposition increases four times for a given MR imaging pulse sequence. 
Therefore, investigations are needed for characterization of thermal responses in 
human subjects to determine potential thermogenic hazards associated with the use 
of these powerful MR devices. To date, however, with the exception of work 
conducted at 8 T by Kangarlu et al., there has been virtually no investigation of MR 
procedure–related heating with regard to very high field strength MR systems. So the 
more important problem to solve is to define procedures which  respect the limit 
values of the SAR during the examination. 
 
 
Table B – requirements for the safety of Magnetic Resonance Equipment:  
protection for                  patient – operator – general public (this one only in 
relation to Bo) 

                Protection   for   general   public 
0,1mT < Bo < 0,5 mT Supervised Area 
                          Protection   for   operator 
               Bo > 0,5 mT Controlled Area 
               Bo < 200 mT max 1h/gg          (fror the whole body)   
               Bo <  2,0 T Max 15 min/gg   (for the whole body) 
               Bo < 2,0 T Max  1h/gg         (for the limbs) 
               Bo < 4,0 T Max 15 min/gg   (for the limbs) 
                           Protection   for   patient 

 
 
 
 
 
Bo 

                                         Bo < 4,0 T 
                          Protection   for   operator 
For   t >  10 ms dB/dt  <  20 T/s 
         t <  10 ms (dB/dt)2 x t < 4   
                           Protection   for   patient 
For         t >  120 µs dB/dt  <  20 T/s 
 12 µs < t <  120 µs dB/dt  <  [ 2400 / t ( µs ) ]  T/s 

 
 
DB/dt 

              t <    12 µs dB/dt  <   200 T/s 
                            Protection   for   patient 



HEAD – for: 
       t > 30min 
15 min < t < 30 min 
       t < 15 min 

 
         <   2    W/kg 

[ 60 /t (min) ]          W/kg 
                      <  4     W/kg     

TRUNK – for: 
       t > 30min 
15 min < t < 30 min 

           t < 15 min 

 
                     <    4    W/kg 
[ 120 /t (min) ]          W/kg                     
                       <  8    W/kg 

SAR 

LIMBS– for: 
       t > 30 min 
15 min < t < 30 min 
        t < 15 min 

 
                      <    6    W/kg 
[ 180 /t (min) ]          W/kg                     
                       <  12    W/kg 

  
Health effects of radiofrequency radiation 
High level of RF radiation is a source of thermal energy that could gives rise to all 
known implications of heating for biological systems. The 4T RM  equipment will be 
devoted especially to neurological examination and for this reason it needs to 
consider the possible effects of the rise in temperature in the head. In fact some 
regions of the human body, like the head could be more sensible than others to the 
high values of the temperature. Furthermore also the foetal development should be 
considered particularly sensible to high temperature. Instead the tissues of the trunk 
and of the limbs are more resistant to the same agent. 
The results of the environmental monitoring  and assessment program on RF radiation, 
carried out by EPA (Environmental Protection Agency) have shown that: 
� The average core temperature is approximately 37,0 °C (36 – 38 Celsius degrees), 

and that the approximately mean increase of 6 Celsius degrees above the average 
core temperature represents  in general the lethal temperature. An elevated body 
temperature in men is associated with reduced fertility, and an high maternal body 
temperatures are associated with birth defects. Generally temperatures like: 

- 38 °C localized on the head 
- 39 °C  localized on the trunk 
- 40 °C  localized on the limbs 

  should not give rise to harmful effects. 
 The whole-body average SAR in humans associated with this temperature is not 
known, but, on the basis of mathematical models, it is expected to be greater than 
4 W/kg under average environmental conditions. 
 Exposure resulting in 3 W/kg to the head is unlikely to rise the temperature of the 
eye by more than 1,6°C, brain temperatures are unlikely to rise by more than 1°C. 
 RF radiation is teratogenic at whole-body average SARs of approximately 10 W/kg. 

The solutions to avoid these effects are to follow the recommendations below: 
 To respect strictly the limit values  
 To carry out an analysis of  the possible sequences  for the a priori evaluation of 
the SAR value. In fact,  often  the equipment itself gives the SAR values for every 
sequence, versus same parameters like for example the weight of the patient. If the 
resultant value of the SAR is greater than the limit, the responsible physician must 
decide if apply the sequence or not, also in relation to the health general conditions 
of the patient.  

 
Patients or individuals with biomedical implants, materials and devices 
MR procedures may be contraindicated for this kind of  patients, owing to the risk 
associated with: 



 movement or dislodgement of a ferromagnetic biomedical implant, object, 
material or device, owing to the interaction (attraction) with the magnetic 
field  

 induction of electric currents 
The solution to these problems is to follow  the issued recommendations and to give 
information about: 

- implants, materials, devices, and objects  
- aneurism and haemostatic clips: one patient (74 year-old) death has occurred 

as a result of a ferromagnetic (intracranial) aneurysm clip being displaced from 
its position during an MR procedure (1,5 T) 

- biopsy needles and devices, which can give born to associated  artefacts 
- breast tissue expanders and mammary implants, which are used for: the breast 

reconstruction following mastectomy, the correction of breast, the chest-wall 
deformities, the underdeveloped breast, the tissue defect procedures, the 
cosmetic augmentation 

- carotid artery vascular clamps 
- dental implants, device, and materials 
- halo vests and cervical fixation devices 
- heart valve prostheses 
- intravascular coils, filters, and stents 
- ocular implants and devices 
- orthopaedic implants, materials, and devices 
- hearing aids 
- patent ducts arteries, atrial septal defect, and ventricular septal defect 

occluders 
- pellets and bullets  
- penile implants 
- vascular access ports and catheters 

 
Screening individuals and patients before MR procedures 
To avoid all the contra-indications to MR examination and the possibility to 
experience an adverse reaction to the electromagnetic fields, used in MR procedures, 
like for example the missile effect, all individuals, including patients, volunteer 
subjects, and visitors must be very thoroughly screened by qualified personnel before 
undergoing MR. In fact in the case of high fields the attraction of the metallic objects 
by the magnet is very strong and  for this reason all metallic personal objects must be 
removed, before entering the MR environment or MR system room including hearing 
aids, beeper, cell phone, keys, eyeglasses, hair pins, barrettes, jewellery (including 
body piercing jewellery), watch, safety pins, paperclips, money clip, credit cards, 
bank cards, magnetic strip cards, coins, pens, pocket knife, nail clipper, steel-toed 
boots/shoes, and tools. Loose metallic objects are especially prohibited in the MR 
system room and MR environment.. 
A MR examination is usually considered to be contra-indicated for patients with 
metallic implants or electrically, magnetically or mechanically activated implants, 
because the magnetic and electromagnetic fields generated by the MR equipment may 
induce strong attraction and/or torque to the metallic implant or may interfere with 
the correct operation of these devices. 
The establishment of thorough and effective screening procedures for patients and 
other individuals is one of the most critical components of a program that guards the 
safety of all those preparing to undergo MR procedures or to enter in the MR 
environment. An important aspect of protecting patients and individuals from MR 
system-related accidents and injuries involves an understanding of the risks 
associated with the various implants, devices, accessories, and other objects that 



may cause problems in this setting. This requires constant attention and diligence to 
obtain information and documentation about these objects in order to provide the 
safest MR setting possible. In addition, because most MR-related incidents have been 
due to deficiencies in screening methods and/or a lack of properly controlling access 
to the MR environment (especially with regard to preventing personal items and other 
potentially problematic objects into the MR system room), it is crucial to set up 
procedures and guidelines to prevent such incidents from occurring. An important 
component of the screening process involves the filling of a questionnaire devoted 
mainly to determine if there is any reason because an individual may experience an 
adverse reaction to the electromagnetic fields, used for MR procedures. 
Certain aspects of screening patients for MR procedures may take place during the 
scheduling process. This should be conducted by an healthcare worker that is 
specially trained in MR safety (i.e., this person should be trained to understand the 
potential hazards and issues associated with the MR environment and MR procedures 
and be familiar with all of the information contained on the screening forms for 
patients and individuals). During this time, it may be ascertained if the patient has 
any implant that may be contraindicated for the MR procedure (e.g., a ferromagnetic 
aneurysm clip, pacemaker, etc.) or if there is any condition that needs careful 
consideration (e.g., the patient is pregnant, has a disability, etc.). Preliminary 
screening helps to prevent scheduling patients that may be inappropriate candidates 
for MR examinations. Following completion of the Magnetic Resonance (MR) Procedure 
Screening Form for Patients, an MR-safety trained healthcare worker should review 
the form’s content. After the comprehensive screening procedure is completed, any 
patient that is transferred by a tretcher, gurney, or wheelchair to the MR system 
room should be checked thoroughly and systematically for metal objects under the 
sheets or blankets such as ferromagnetic oxygen tanks, monitors, or other objects 
that could pose an hazard.  
The correct and complete filling of the questionnaire is consequent also to the 
information which must be furnished to the patients by the healthcare workers, that 
are specially trained in MR safety. A good practice could be to give out to the 
patients, before the examination, an information card about the methodology of the 
analysis and about the connected risks. If this card is given at the reception of the 
patient, he will have the time for reading it and  consulting the MRI Technologist or 
Radiologist, if he has any question or concern before entering the MR system room 
and undergoing  the MR procedure. An example of this information card is reported in 
the Appendix 1.  
The proper use of this written form along with thorough verbal screening of the 
individual by an MR-safety trained healthcare worker should prevent accidents and 
injuries in the MR environment.  
The screening patient questionnaire, in agreement with the Italian regulation and 
adopted in Trento University, is shown in the Appendix 2. 
 
 
 
TECHNICAL-ENGINEERING FIELD 
 
In order to determine the hazard levels of the 4T MR equipment the following 
apparatus characteristics have been considered: 

- Larmour frequency:       168,2  MHz 
- Maximum gradient amplitude per axis:    >   40   mT/m 
- Rise time to maximum amplitude :     < 200   µs 
- Slew rate        > 200   T/m/s 
- Maximum gradient amplitude     >   69   mT/m 



 
Quench and cryogen considerations of MR systems with superconducting magnets. 
The studied 4T equipment works with a superconducting magnet. Therefore, in 
addition to the previous consideration in relation to the biological effects and risks, 
one important problem, from the hazard point of view, is the correct design and 
management of the cryogen plant, either for ducting the release of the cold vapours, 
produced by the helium boil-off, during the normal situation and in the case off the 
refilling operation, or in the case of emergency, in presence of  an eventual quench. 
The  cryogen substances are used to cool the coils, which produce the static magnetic 
field, up to a  temperature value as low so they are able to conduct electricity 
essentially without resistance to electrical current. For the types of materials used in 
these coils, a superconductive state is reached only at very extremely low 
temperatures. The cryogen generally used in the last generation of superconducting 
magnets is the   liquid Helium, because it is able to reach very low temperatures. 
The characteristics of  the Helium are : 

- Boil-off:    THe(L)      THe(G)   ≈   - 269 °C ( 4,17 °K) 
- 1,0 liters He(Liquid) ≈ 750 liters He(Gaseous state) 

In the case of the present 4T magnet: 
- the total quantity of detained He(L) is:     2580 liters 
- the Helium boil-off rate is:                           0,2     liters/hour 
- the Helium refill interval:                    ≈ 7 - 8    months  
- the quantity of the refilled  Helium:           700 – 800 liters (corresponding to   
                                                                           25-30% of the total Helium 
quantity) 

In the unlikely event of a superconductive magnet quench, the major efforts should be 
directed to evacuate immediately the area of the MR system room and all the places 
which could be reached by the helium vapours. 
For more than 15 years, official surveys have been carried out by experts of Health 
Ministry to investigate the safety issues concerning the MR environment. The results 
of these surveys have shown  that the probability  that liquid helium could suddenly 
become gaseous is: 
- high (about the 80 ÷ 90%), when the magnet is going to be energised , especially in 

the case of high field magnet, because the internal wall of magnet has not reach the 
temperature of –269 °C; 

- good in the period just before the refilling, because the helium quantity is not 
enough. This quench is generally partial (50 ÷ 100 liters of liquid He), due to 
increase of entropy and then of temperature, owing to the liquid oscillation, 
provoked by the little quake, earth quake, train transit, etc…). Another probability 
of quench could be during the pour off, for the increase of the enthalpy.  

There is furthermore the probability of the total quench, owing to the break of the 
diaphragm or other events, that involve all the magnet room (high shake of the earth 
quake, transit of supersonic airplane, etc.). For these reasons, it is necessary to 
install in the MR plants two circuits: 
  � normal exhaust system 
  � emergency exhaust system 
      
Normal exhaust system: 
In the event of a superconductive magnet quench  with release of helium gas, the 
normal exhaust system immediately starts to remove the gas. In MR sites,  attention 
must be paid to the correct positioning of the output tube  for cryogenic gas venting, 
so that the release of the gases happens harmlessly into the outside atmosphere and 
not into inhabited rooms. 
 



Emergency exhaust system: 
In the event of an accidental release of helium gas into the atmosphere of the MR 
system room, the pressure in the room increases to a point at which the door could 
not be opened. 
For these reasons, an oxygen monitor, with an audible alarm, should be situated at an 
appropriated height, very near at ceiling of  Faraday shield. This monitor is 
automatically connected to the MR room ventilation plant, and if the oxygen level in 
the room is 19% the audible alarm switches on, if the level is 18% the emergency 
ventilation circuit starts. An appropriate exhaust system should be installed on the 
magnet, so that,  in the event of the quench, the gases will be vented to the outside 
and the Helium does not become an asphyxiation hazard. The extractor fan must be 
placed on the wall exactly under the ceiling. However, this system could not be 
enough, in every case the patient must be removed very quickly, within 30 – 40 
seconds.  
 
CONCLUSIONS 
 
Most reported cases of MR-related injuries and the few fatalities that have occurred 
have apparently been the result of failure to follow safety guidelines or of use of 
inappropriate or outdated information related to the safety aspects of biomedical 
implants and devices. To prevent accidents and injuries in the MR environment, it is 
necessary to revise information on biologic effects and safety according to changes 
that have occurred in MR technology and with regard to use of current guidelines for 
biomedical implants and devices. The preservation of a safe MR environment requires 
constant attention to the care of patients and individuals with metallic implants and 
devices, because the variety and complexity of these objects constantly changes. 
Another very important point for the safety is the correct design of  the MR unit, 
taking always into account the possibile accidents, which could happen to the workers, 
patients, volunteers and population.  
Considering that this equipment is going to work, now there are not available data on 
patient examinations, which could give same results, about possible adverse effects, 
during the medical practice, related to the high field. For the same reason, we have 
not available data about the safety problems which could be present in the 
management of the plant.  
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Appendix 1 
UNIVERSITA’ DEGLI STUDI DI TRENTO 

LABORATORIO NEUROIMMAGINE FUNZIONALE 
UNITÀ  fMRI-4T 

INFORMATIVE PROTOCOL AND CONSENSUS PROCEDURE FOR THE MR (MAGNETIC 
RESONANCE) PROCEDURE 

 
First name……………………. .Family Name…………………date of birth ………………………. 

 
 

Magnetic Resonance is an investigative methodology which uses an high magnetic field 
and radiofrequency. Neither X-ray nor  radioactive substances are used in this 
investigative method. The complex medical investigation is prescripted in compliance 
with specificindications. The radiologist physician decides wheather the examination 
is correct. In the case of high magnetic field, above 2 Tesla, the examination is  
reserved either to healthy volunteers or to patients who are part of specific protocols, 
which have been previously approved by the Ethical Committee. Such protocols 
include studies on the cerebral functionality, perfusion, brain mapping, diffusion, 
functional and vascular anatomy as well as, pharmacological research and cardiac 
functionality. 
 
The high magnetic flux density of the system, like a loadstone, exercises a strong 
attraction on feromagnetic materials, which may be hold by you such as splinters skin 
staples and superficial metallic sutures, which could give born to unwonted effects. 
The correct filling of this questionnaire by you has the purpose to avoid such 
unwonted effects.     
   
Pregnant women cannot undergone this MR examination due to the high magnetic field, 
although  the sensibility of the embryo to the static magnetic field or time varying 
radiofrequency fields used in the examination has not still proved. 
  
The MR examination can take a time between 40 to 60 minute, and for all this time 
the absolute immobility is required. Physiological actions such as to cough, to sneeze, 
to swallow and to breathe very deeply, as well as small movements  can damage the 
quality of the examination. 
 
During the examination, the MR equipment will provoke a rhythmical noise different 
for every kind of the used sequence and due to the normal working conditions of the 
equipment. 
 
The examination of some organs and apparatus may require the use of paramagnetic 
substances, called contrast agent, which will be administered to you by intravenous 
way. With respect to this concern, we inform you that the characteristics of these 
drugs allow their safe utilization, although it is necessary to take into account the 
hypersensitivity generic risks, typical of every injectable compound (Health Ministry 
Document 900.VI/11.AG./642 del 17.9.97). 
 
In case of necessity and in any moment, you can communicate with the physician and 
technicians  who are in the control room: the microphone placed in the MR is always 
open. 



The tube shape of the MR equipment  and the timing of the examination, which could 
delay in relation to the evaluation of the various parameters, may induce 
claustrophobia.  
Tatoos, especially those ones  with metal pigment, can provoke skin irritation.  

 
Read and examined 

 
_____________________________________ 

 
(patient’s or his tutor’s signature) 



Appendix 2 
UNIVERSITA’ DEGLI STUDI DI TRENTO 

LABORATORIO NEUROIMMAGINE FUNZIONALE 
UNITÀ fMRI-4T 

Prescreening questionnaire for MR procedure for Mr/Mrs………………………………………. 

Address………………………………………………………………………… 

KIND OF RISK YES NO
Do you suffer of claustrophobia?   
Are you  or have you ever been welder, turner or body-maker?   
Have you ever involved in a car accident or an hunting accident?   
Have you been a victim of explosion trauma?   
Are you pregnant or experiencing a late menstrual period?   
Have you ever had a surgical operation to:/ head / neck /thorax / abdomen / 
limbs / others: 

  

Have you any of following: Location:  
- metallic splinters or fragments?    
- aneurysm clips  (on blood vessels, aorta, 
brain)? 

   

- artificial heart valves?    
- spinal cord stimulator ?    
- insulin or infusion pump or other drugs infusion 
system? 

   

- cardiac pace-maker or other kinds of cardiac 
catheters? 

   

- Cochlear, otologic, or other ear implant?    
- neurostimulation system, electronic implants 
or devices in the brain? 

   

- intrauterine devices?    
- Shunt (spinal or intraventricular)?    
- Artificial or prosthetic limb, Bone/joint pin, 

screw, nail, wire, plate, etc.  
- Joint replacement (hip, knee, etc.) 

   

Fixed or mobile dental prosthesis?   
Do you have sickle-cell anemia?   
Are you using medical products in medication endermic  patches?   
Before the examination you must remove:  
- contact lens, eyeglasses, hearing aids, dentures and other dental mobile prosthesis, 

health belly piece 
- make up from the face and/or the body, hair pins, bobby pins, jewellery, piercing 

jewellery, cell phone, nail-file, watch, credit cards, bankcards, magnetic cards, 
pocket knife, scissors, barrettes, metallic clips, coins, pens, tools, clothing with 
metal fasteners, & clothing with metallic threads 

Optional Sector:   general practitioner 
signature 

Date…….. 

Obligatory Sector: examination responsabile 
physician’s signature 

Date……………………. 
I ……….attest under my direct responsibility that :  

 I have received all the information about the MR technique and about the 
contraindications of the examination;; 



 I know  the importance of the answers  to this form  and of container 
indications 

 I authorize or I do not authorize the use of gadolinium (to clean the unwanted 
answer) 

 
Date:                                           …………………………………………………..…….. 

                                                          (patient’s or his tutor’s signature) 
 


