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Food 

Meal and nourishment deliveries to MRI are not required. 

Waste 

Waste is collected by housekeeping staff and transported to the Soiled Utility Room, from 
where it is disposed.  

Safety Considerations 

General 

While a number of the unique hazards associated with the MRI suite can only be managed 
by care givers, there are many hazards that can be mitigated by effective suite design and 
construction. 

Physical Hazards and Liabilities 

MRI scanners present a number of significant hazards and liabilities, both in certain failure 
modes as well as during normal operation.  Many safety and operational issues hinge on 
carefully planned design and construction that responds directly to the specifications of the 
magnet to be sited. The VA National Center for Patient Safety lists 5 types of MR hazards: 

Projectile effect:  Magnetic material pulled toward the magnet’s center can accelerate at 
speeds of 40 mph.  The force of magnetic attraction is a product of the MRI’s maximum 
field strength and spatial gradient.  Attractive forces are greatest outside the the MRI.   

Twisting:  Magnetic objects aligning parallel with the field – torque.  Torque effects are 
greatest at the center of the magnetic field in the middle of the MRI and are directly pro-
portional to magnetic field strength. 

Burns: Generally caused by the use of electrically conductive material inside the bore.  
Electrically conductive material internal to the patient, such as implanted electrical leads 
for medical devices, have resulted in burns internal to the patient. 

Image artifacts:  Subtle changes to MRI Image due to various factors, including vibration, 
shim disturbances, moving metal, and electromagnetic interferences. 

Device Malfunction:  Electronics or mechanics affected as a result of negative interaction 
between the device and the magnetic fields surrounding the MRI. 

Refer to MR Hazard Summary updated August 2001. vaww.ncps.med.va.gov, 
www.patientsafety.gov 

The above risks not only affect the patient, but also affect the accompanying family mem-
bers, attending health care professionals, and others who find themselves only occasionally 
or rarely in the magnetic fields of MR scanners such as security, housekeeping personnel, 
firefighters, police, etc.  MR hazards are complex and not obvious.  As a result, major inci-
dents as well as close calls have occurred within MRs that warrant constant diligence to in-
sure safety within MR environment. 

In February of 2008, the Joint Commission released Sentinel Event #38 on MRI accidents 
and injuries. MRI suite designers should review the hazards identified therein, and take ap-
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propriate steps in MRI suite planning and design to mitigate risks to patients, visitors, staff 
and equipment. 

Zoning and Screening 

Site Access Restriction is an important component of MRI safety. Per the ACR Guidance 
Document for Safe MR Practices: 2007, conceptual layout of the suite is divided into four 
zones:  

Zone I:  This includes all areas that are freely accessible to the general public.  This 
area is typically outside of the MR environment itself, and is the area 
through which patients, health care personnel, and other employees of the 
MR site access the MR environment. 

Zone II:  This area is the interface between the publicly accessible uncontrolled Zone 
I and the strictly controlled Zones III and IV.  Typically the patients are 
greeted in Zone II and are not free to move throughout Zone II at will, but 
are rather under the supervision of MR Personnel.  It is in Zone II that the 
answers to MR screening questions, patient histories, physical screening / 
gowning, medical insurance questions, etc. are typically obtained.  Once 
successfully screened, patients should be moved directly to Zone III. 

Zone III:  This zone is defined as areas which present physical hazards as a result of 
the MRI’s magnetic field or areas that offer direct access to the MRI scanner 
room.  This area is the zone in which free access by unscreened non-MR 
Personnel and / or ferromagnetic objects and equipment are not permitted 
as they can result in serious injury or death as a result of interactions be-
tween the individuals / equipment and the MR scanner’s particular environ-
ment.  These interactions include but are not limited to those with the MR 
scanner’s static and time varying magnetic fields.  All access to at least 
Zone III is to be strictly restricted with access to regions within it, including 
Zone IV, controlled by and entirely under the supervision of MR Personnel. 

Zone IV:  This area is synonymous with the MR scanner magnet room itself.  Zone IV 
by definition, will always be located within Zone III as it is the MR magnet 
and its associated magnetic field which generates the existence of Zone III 
itself. 

The Design Plates provided as a part of this Design Guide are based on this organizational 
model for MRI suites.  Refer to American College of Radiology Guidance Document for Safe 
MR Practices: 2007 for additional information. 

Magnetic Field 

Missile / Projectile Effect 

Magnetic material pulled toward the magnet’s center can accelerate at speeds of 40 mph for 
1.5 Tesla MRI scanners.  The force of magnetic attraction is a product of the MRI’s maximum 
field strength and spatial gradient.  Attractive forces increase exponentially as you approach 
the MRI and are greatest some distance away from the MRI.  Small changes in distance can 
have profound impacts on attractive forces.  For this reason it is critically important to identify 
and quarantine ferromagnetic materials before they enter the MRI Scanner Room.   
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It is recommended that MRI facilities install ferromagnetic detection systems for use in 
screening persons and equipment entering Zones III and IV to interdict potential threat ob-
jects. While it is possible to install ferromagnetic detection systems at the RF door into the 
MRI Scanner Room, the preferred location is at the secured access point between Zones II 
and III. See MRI Functional Diagram. 

Rotational / Torque Effect 

Torque effects result from the magnetic field’s tendency to align the long-axis of ferromag-
netic materials with the polar orientation of the magnetic field.  Long and slender ferromag-
netic objects will experience greater rotational forces than a ferromagnetic sphere of equal 
mass.  The torque effects are greatest at the center of the magnetic field in the middle of the 
MRI and are directly proportional to magnetic field strength.  Torque effects have resulted in 
injuries, even fatalities, when ferromagnetic objects were rotated within patients’ bodies when 
immersed in high-strength magnetic fields. 

Ferromagnetic detection systems are also recommended for identifying ferromagnetic mate-
rials that would be subject to rotational / torque effects.  Though, at the time of this docu-
ment’s publication, no ferromagnetic detection device has been FDA approved for detection 
of ferromagnetic materials within a person’s body. 

Biostimulation Device Interference 

While magnetic energies are presumed to have little, if any, harmful effects on biological sys-
tems, magnetic fields have demonstrated the capacity to impair and incapacitate crucial bio-
stimulation devices such as pacemakers and other cardiac devices, cochlear implants, im-
planted insulin pumps, nerve stimulators and other implanted electromechanical devices.  To 
mitigate against these hazards, it is vitally important for patients to have a private environ-
ment to disclose all implants and devices.  For this reason private interview / clinical screen-
ing areas are recommended. 

Cryogens 

Super-cold liquefied gases are used to enable superconducting properties of a majority of 
clinical MRI scanners.  The cryogenic liquids are contained within a super-insulated vessel 
(cryostat) inside the MRI scanner, though under a certain failure mode, these liquids can boil-
off in an event known as a quench.  When this occurs, the liquid cryogen changes state to a 
gas and undergoes a dramatic, near-explosive, expansion. 

Though the cryogenic liquids typically used are chemically inert, their physical properties 
carry with them significant risks.   

Thermal Expansion 

Doughnut shaped (bore format) MRI devices can typically hold between 1,000 and 1,800 li-
ters of liquid cryogen.  In order to remain in a liquid state, helium must be -454 Degrees 
Fahrenheit or colder.  At temperatures above -454 Degrees Fahrenheit, liquid helium begins 
to boil into a gaseous state where it undergoes a 760:1 expansion.  Should 1,000 liters of liq-
uid helium boil at once, it would yield a gas cloud which, at atmospheric pressures, would 
occupy a volume of 760,000 liters.  This is 3 to 5 times the conventional volume of a typical 
MRI Scanner Room.  Should even a small proportion of this expanding helium gas be vented 
into the MRI Scanner Room, it would result in a significant pressure increase within the room.   
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If the RF shielded door into the MRI Scanner Room swings into the room, a modest pressure 
increase of 0.5 psi would introduce approximately 2,000 pounds of force on the door, pinning 
it against the frame and making it nearly impossible to open.  Should a person be trapped in-
side the MRI Scanner Room, they would be unable to exit until the pressure was equalized 
on both sides of the RF shielded door and, in the interim, would be subject to the hazards of 
exposure to cryogenic gases.   

It is for this reason that MRI Scanner Rooms are to be equipped with active exhaust sys-
tems, outswing RF doors, as well as overpressure relief systems as identified in the HVAC 
section of the Technical Considerations in this document. 

Oxygen Displacement / Asphyxiation 

Due to the enormous potential volume of cryogenic gas, it can easily dilute or displace oxy-
genated air in the habitable area of the MRI Scanner Room.  This introduces the risks of as-
phyxiation for any person within the MRI Scanner Room in the event of a cryogen breach.  

It is for this reason that MRI Scanner Rooms are to be equipped with active exhaust systems 
as identified in the HVAC section of the Technical Considerations in this document. 

Oxygen Liquefaction / Fire 

The temperature of the escaping gaseous helium may be well below the temperature at 
which oxygen condenses to a liquid.  Until puddles of liquefied oxygen evaporate, there is 
substantial risk of fire.  At no time should open flame be used to warm or de-ice any part of 
MRI equipment. 

Cold Burns / Hypothermia 

One of the most direct risks of exposure to cryogenic gases is that of cold burns / hypother-
mia.  At hundreds of degrees below zero, direct exposure to boiled helium gas can cause 
substantial tissue damage.  Persons should be kept clear of cryogenic liquids and gasses at 
all times.  It is for this reason that warning signage and exclusion zones should be estab-
lished at the point of cryogen vent discharge. 

Regular Vent / Exhaust Inspection 

All sites with superconducting MRI equipment should perform inspections on the cryogen 
vent (quench pipe), active exhaust and pressure equalization systems annually, if not more 
frequently.  Inspections should focus on the soundness of the assembly, functionality of all 
operable and electronically controlled components, conformance with MRI equipment ven-
dor’s current design standards, weather protections for cryogen vent discharge and the pres-
ence of warning signage and exclusion zone markings. 
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Equipment 

Furniture, fixtures and equipment used in the MRI suite are at risk of negative in-
teractions with the magnetic fields generated by the MRI.  All portable items used 
within Zones III and IV should be tested and clearly labeled as either ‘MR Safe’ or 
‘MR Conditional’ per the current ASTM / FDA criteria. These designations indicate 
that an object is safe under all magnetic and RF excitation conditions (MR Safe) or 
safe when used within specifically defined parameters for magnetic field strength 
or spatial gradient (MR Conditional).  Materials and objects that are known to be 
ferromagnetic and potential missile threat objects, should not be kept within Zones 
III or IV of the MRI suite.  Ferromagnetic objects that may be periodically brought 
to the suite (gurneys, floor polishers, tools, etc…) should be clearly identified with 
the MR Unsafe designation before being brought into Zone III. 

Infection Control 

Infection control is a concern in all patient care areas, but the growing use of MRI as an 
interventional platform is changing the needs for infection control within the MRI suite. When 
used to perform biopsies, the MRI Scanner Room becomes, in effect, a special procedure 
room and may require additional considerations for HVAC and Electrical designs. From room 
finishes to cleaning regimens and handwashing, infection control provisions should be 
closely coordinated among designers and clinical staff, infection control officer and the tech-
nical siting requirements of RF shield and MRI equipment. 

Emergency Response 

All equipment that may be used inside the MRI Scanner Room in an emergency situation 
should be tested and identified as MR Safe or MR Conditional.  This must include a portable 
fire extinguisher and may also include portable oxygen, patient monitoring equipment, trans-
port devices, among others.  Each facility must assess their individual emergency response 
needs and furnish the MRI suite appropriately.   
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MRI SYSTEM COMPONENT ROOM (XMRC2):  
Design Standards 
 
ARCHITECTURAL 
Ceiling:                         Acoustical Ceiling Tile 
Ceiling Height: Coordinate with equipment 

Manufacturer   
Wall Finish: Paint 
Wainscot: -- 
Base: Resilient Base 
Floor Finish: Vinyl Composition tile 
Slab Depression: Access floor system– 

coordinate with 
manufacturer. 

Sound Protection: NC 40 
 
LIGHTING 
General: 30 fc  

Notes: 

1. 2’x4’ recessed fluorescent light fixture, 
glare control, acrylic prismatic lens, w/2 – 
F32T8 lamps, 4,100 K, CRI-85. 
  

POWER 
General: 3,200 W (Receptacles) 
Emergency: -- 

Notes: 

1. 480 V, 3 phase, flush-mounted circuit 
breaker with shunt trip for MRI system.  
Coordinate rating with system supplier. 

2. 480 V, 3 phase, flush-mounted circuit 
breaker with shunt-trip for computer room 
A/C unit (when provided).  Coordinate 
rating with system supplier. 

3. 208 V, 3 phase flush-mounted circuit 
breaker for power conditioner or UPS 
equipment (when provided) for MRI 
computer equipment.   

 
COMMUNICATION/SPECIAL SYSTEMS 
ADP:  Telecommunications outlets  
 – 2 per room (minimum)  
Data: Two 4-port telecommunications  
 outlets per PACS station. 
Telephone: Yes 
Intercom:  -- 
Nurse Call:  -- 
Public Address:  -- 
Radio/Entertainment:  -- 
MATV:  -- 
CCTV:  -- 
MID:  -- 

Security/Duress:  -- 
VTEL:  -- 
VA Satellite TV:  -- 
 
HEATING, VENTILATING AND AIR 
CONDITIONING 
Inside Design Conditions:     70°F (21°C) 
 40% to 60% RH 
 Coordinate with the MRI manufacturer 
Minimum Air Changes per hour:     6  

- Supply Air 
100% Exhaust: No 
100% Outside air: No 
Room Air Balance: Positive 
Dedicated Exhaust System: No 
Occupancy: 2 people 
AC Load-Equipment:                 (35,000 Btuh to  

  86,000  Btuh)  
(10,000W to 25,000W) 

AC Load-Lighting: 1.0 W/SF (17 W/M
2)

  

Notes:  

1. Verify cooling loads and other specific 
requirements with the equipment 
manufacturer on a specific project. 

2. Provide dedicated AC unit to serve the 
System Component Room 

3. Provide local and central high temperature 
alarms. 

 
PLUMBING AND MEDICAL GASES 
Cold Water:  -- 
Hot Water: -- 
Laboratory Air:  -- 
Laboratory Vacuum:  -- 
Sanitary Drain: -- 
Reagent grade Water:  -- 
Medical Air: -- 
Medical Vacuum:  -- 
Oxygen: -- 

Notes: 

1. Provide a floor drain to coordinate with the 
chilled water equipment when required 

2. Provide a backflow prevention device when 
a secondary emergency water connection to 
the chilled water equipment is required as a 
backup. 

3. Provide domestic water backup to the MRI 
magnet chiller.  Coordinate with MRI 
equipment vendor. 
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MRI SYSTEM COMPONENT ROOM (XMRC2):  
Equipment Guide List 
 

JSN NAME QTY 
ACQ / 
INS DESCRIPTION SPEC 

A1010 Telecommunication Outlet                          
AR CC 

Telecommunication outlet 
location. 

27 31 00 

A1012 Telephone, Wall Mounted, 
1 Line                    1 CC 

Telephone, wall mounted, 1 
line. 

27 31 00 

F2000 Basket, Wastepaper, 
Round, Metal                   

1 W 

Round wastepaper basket, 
approximately 18" high X 16" 
diameter.  This metal unit is 
used to collect and 
temporarily store small 
quantities of paper refuse in 
patient rooms, administrative 
areas and nursing stations. 

  

X9905 - 
Components of 
X9905 for 
workstation 

Components of Parent 
Item: MRI System Super 
Conductive  

1 W 

Magnetic Resonance 
Imaging Units (MRI) use 
Superconducting strong 
magnetic fields  (RF) 
radiation to translate 
hydrogen nuclei distribution 
in body tissues into 
computer-generated images 
of anatomic structure 

  

 




