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IS training for?

is required for all

, S students who will work
nd inside the MRI magnet rooms

2ed access to the area.




view of Topics

dangers of

ignage
e of proper safety

ing those around you
- Emergency situations



-aining schedule

ould be completed
onsist of:

out a personal MRI Screening Form
ing safety PowerPoint
ing the MRI safety video

he MRI safety quiz



|IRI'Screening Form

lent safety, completion of the
orm is required prior to every MRI

1ie MRI Screening is used to help identify
potential dangers for you and your patients /
>cts.

orm consists of a series of questions intended
entify any metallic objects within your body
ould be affected by the magnetic field.

2 screening forms are required:
- During the consent process (RA)

- Before the MRI (MRI Operator)




there are no family members:
c. Referring MD



Maryland Center for Brain Imaging
Maryland Psychiaic Research

MRI Screening Formn iversity of Maryland

‘University
55 wade Ave, Catonsville MD 21228

1. Heve you had prior surgery or an operstion (e.£., erfoscopy, endoscopy, eic.) of any kind?
Tfyes, please indicate the date and type of surgery-

Type of surgery:
Typeofsurgery: 000000

Hxv!ymmmdan) problem related to a previous MRI examination or MR. procedure?
If yes; please descr

3 Hn!ymhndmm]mvhﬂm!ﬂmvnl\mg:mﬂﬂltnb’mmw(eg metallic slivers,

4. Have you ever been injured by a messllic object or foreign body (e.2., BB, buller, shrapmel, etc.)?
IE yes, please describe:

5. Are you allergic to any medication?
If yes, please list-

6. Do you have a history of asthma, allergic resction, respiratory disease, or reaction to 3 contrast
medium or dye used for an MRL CT, or ¥-ray examination”

7. Do you have tatioos, permsnent make-up done in the last 2 months?
If yes, location? S

8. Do you have har extensions?

9. Do you have any nos-removable piercings?
I yes, location?

10. Duyanhwmzlmynmbui) emaker, plates, aneurysm clipsicoils, deep brain stimulator, pins,
Tods, joints, pellets, cochlear implants,
If yes, please describe:
11. Have you ever been employed 45 & fam warker, metal grinder, or welder?

12. Do you wear denfures, partials, braces, or a non-Temovable orthodontic retainer”

13. Have you ever considered yourself to be clmstrophobic?
For female patients:

14. Are you pregaant or could you possibly be pregnant?



YEE SAFETY

MUST BE SCREENED TO
TIC FIELD
IKE THE PATIENTS.



Patient Screening and
contraindications

ter the scan room without first

bject answers “yes” to any question on the MRI
g form, that issue must be addressed and
ed prior to entering the scan room

5 NO cardiac pacemakers, defibrillators, aneurysm clips
or electronic or magnetically activated devices



er and cannot absolutely confirm they always
eye protection, they must first have orbital x-rays
firm that there are no loose metallic bodies in the

@ Any person who was injured by a metallic foreign
body such as a bullet, BB, or shrapnel may not be able
to proceed with an MRI scan unless there is proof that
any remaining metal in the body is not in a location
where it may move and cause injury/death.



Safety Video

RI safety video at:

/Radiology/MRISafe






Signage

for the Submission Of
ications for Magnetic
iIc Devices states:

ea should be labeled
at all entries."

m "warning" does not convey the

tance of a situation that may not only be
potentially hazardous, but has been responsible
for serious injuries and deaths.
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JO0K Tor

MAGNETOM

Wamzeichen:
Waming sign:
Signal attention:
Symboko de advertencia
Segnale di avedimento:

NMR - Magnetfeld
NMR - Magnetic Fleld
Champ Magnétique RMN
NMR Campo Magnetico

NA

Campo magnetico !

Champ Haute Fréquence
Campo de alta Frequencia
Campo ad alta frequenza

ch beeinflussbare Implantate,
efibrillatoren, Horgerite,
entendosiergerate

los campos electromagnéticos,
briladores, audifonos, bombas de
s medicamentos

«ttibili agli effetti ol

lettromagnetici,
maker cardiaci, aennnﬂaton. apparecchi acustic,
Insulina, dispositivi per la sommini

Implarits madk of metal and other
metal obyects in the Body such as spinters
Imgiants en matai et dvars odjets

| métaliques nra-cocporels, par ex. éclats
mptantes Ge metl y CUBS pezas
metiicas en ¥ Cuo D & ragmantcs

e warning signs!

CAMPO MAGNETICO FUERTE
iEl iman siémpre esta encendido!

. NO imﬁ( NADIE QUE TIENE MARCAPASOS CARDIACO O
CARDIOVERTER IMPLANTABLE (ICD).

a3 0N CANos FMglantes. aparatos.
serien.

STRONG MAGNETIC FIELD
The Magnet is Always On!

La entrada en esta dem

I80e CLmICEA! DIOGUNtE BODIE UN EMplants
e 0o @ tecrdioge de M AR

+ NO OBJECTOS SUELTOS HECHOS DE METAL




STRONG MAGNETIC FIELD
The Magnet is Always On!

* NO CARDIAC PACEMAKERS OR IMPLANTABLE
CARDIOVERTER DEFIBRILLATORS (ICDs)
Persons with certain metallic, electronic, magnetic, or mechanical

implants, devices; or objects may not enter this a

Serious injury may result.

Do not enter this area if you have any question regarding
an implant, device, or object. Consult the MRI Technologist
or Radiologist

« NO LOOSE METAL OBJECTS
nade from ferrous materials must not be taken into
. Serious injury or property damage may result.
y 5, cell phones, and




semember, the magnet is



1 patients and all
s the MR suite. This
ed or labeled.

between the

er personnel are able to move
oughout this area. However they
must be mindful of where zone 3
begins. This area is marked with a
safety sign.



umstances. If the screening
ocess has taken place, you may
enter the suite but you MUST be

accompanied by level 2 MR staff.



MRI
ZONE 1

MRI Safety

MRI Access
Area

MRI
ZONE II

NOTICE

MRI Patient
Screening
and
Preparation

© Magmadix. Inc. 2009

www Magmedix.com

866-646-3349

A CAUTION

MRI
ZONE III

Restricted Access

Screened MRI
Patients and MRI
Personnel Only

© Magmedix, Inc. 2008

‘www.Magmedix.com

B68-846-3349

ADANGER

MRI
ZONE IV

Restricted Access

Screened MRI Patients
Under Direct Supervision
of Trained MRI
Personnel Only

www.Magmedix.com

886-646-3349

© Magmedix, Inc. 2009

www.Magmedix com

B66-648-3349




Safety Background

sla = 30,000
gauss

Image Courtesy of Siemens Healthcare

= EHarths magnetic
field ~ 0.5 gauss






ational Force

 force which attracts ferrous
e magnetic field

ct to transform fe objects into missiles as
ccelerate toward the magnet

e Is greatest when the difference in field
th across the object is




ational Force

P—

is force relates North - South
ientation of the scanner’s magnetic field

rous objects will attempt to align their long
es with this orientation

IS force will rotate objects until they are

ed and is greatest at the very center of the
field (unlike the translational force which is
greatest where the difference in magnetic field
across the object is greatest)




Sharacteristics of the
Viagnetic Field

IS measured in tesla (T); a
dmately 1.5- 3.0 tesla

the for Or€
of the
move C

ALL MAGNETS ARE THE SAME FIELD
GTH, THUS THEIR "ATTRACTIVE
FORCES” WILL BE DIFFERENT.

©



What car you take into a
magnetic field?

AT ARE MRI



netic Field

Anything that doesn’t contain
iron.

To be safe...TAKE NOTHING
INTO A MAGNETIC FIELD.

Work closely with the

MRI Personnel who works in
that type of environment

each day. Question Everything.






". - ) '
Potential Projectiles

reater the amount of
agnetic material, the
er the force of attraction.

5_ = The magnetic field extends
beyond the bore of the magnet
in all directions (fringe field)

Image Courtesy of Siemens Healthcare



ringe field

les the perimeter around a MR

ich the static magnetic fields
. Five and

fe' levels of static

r the general public.


http://www.mr-tip.com/serv1.php?type=db1&dbs=Gauss
http://www.mr-tip.com/serv1.php?type=db1&dbs=Gauss
http://www.mr-tip.com/serv1.php?type=db1&dbs=Magnetic%20Field

approach the magnet,
eNringe magnetic field gets
SSTRONGER

-
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tile Accidents

ets are ALWAYS on (24

32



Potential Projectiles -

. example
Hair pins / barrettes & /

o
= Nail clippers

m Steel-toed boots / shoes - //,
= Tools  — ‘ U ,‘l 3
m Clipboards

No loose metallic objects should be taken into
the Scan room!



Jotential | 'ro;ectlles - Large

tuck in the
ma gnet ! Photo credit:



http://www.simplyphysics.com/
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nttp://simplyphysics.com/flying_objects.html#
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Hospital Nightmare
Boy, 6, Killed in Freak MRI Accident
@NEWS.mm

July 31 — A 6-year-old boy died after
undergoing an MRl exam at a New York-area
hospital when the machine's powerful
magnetic field jerked a metal oxygen tank
across the room, crushing the child’'s head.

Employees of the Westchester Medical
Center in Valhalla, N.Y., gather outside
after learning of the deadly MRI incident.
(ABCNEWS.com)

The @3 force of the device's 10-ton magnet is about 30,000 times as powerful as Earth's
magnetic field, and 200 times stronger than a common refrigerator magnet.

The canister fractured the skull and injured the brain of the young patient, Michael
Colombini, of Croton-On-Hudson, N.Y., during the procedure Friday. He died of the
injuries on Sunday, the hospital said.

The routine imaging procedure was performed after Colombini underwent surgery for a

_____ e P T, Tl NSt eotes QORBEE TF 1 (DML TR RSNt SOUDEEE: ol | NEs | STRMENY SR | Snes e IRREIRY (R St ARRCRRC Rt B N e ) R SO e



m an Oxford Magnets engineer which was later independently
ISt who had been hired to work at this site.

finished being installed into a brand new building.

een completed and the magnet was to be turned

ly one minor problem to be dealt with first.

Inklers in the scan room had a tiny leak. A welder was brought in to fix
ebody forgot to tell him that the magnet was at field.

this welder with his acetylene torch system. His tank flies into the
e breaks off, sparks and catches fire.

magnet, t
ince he was in there to fix a leak in the sprinkler system, it had been turned off first.
The brand new building burned to the ground!

38
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this mnemonic:

etal % esults n
njury



“Bripheral nerve stimulation
(PNS)
evapidsSwitching on and off
1e magneticfield gradients is
capable of causing nerve
Stimulation. Volunteers report a
(Witching sensation when
sxposed to rapidly switched
- fields, particularly in their
extremities

1n
I




BURNS

” for patients to get 1, 279, or
urns in an MRI if items such
ped and are touching the
se devices are MRI

ibles” should not touch the patients skin
tly, and should NOT be in a LOOPED
uration.



ely (continued)

adient magnetic fields produces
ions in the gradient coils.

as been shown to produce
irment and could potentially
uce permanent da

ing protection is recommended for all patients
oing an MRI procedure on a high-field MRI system

and 3.0T).

attenuating ear-plugs or head phones are routinely

42



(continued)

for MR Devices

stic noise level
rnational standard: 140 dB relative to 20 mPPa

43



rgency Shut Down

the case of a Fire, sparks,

electrical pc 0 equipment in the



e

Another danger in MRI:

are supercooled with inert gases such

TyOg OIL OFF either intentionally or
ionally, a quench has occurred. THIS IS
REMELY BAD. |

Whe

h is done in an emergency, to run the
etic field to ZERO in order to remove a
projectile/ patient from the scanner in extreme
emergencies.

If a quench occurs, remove all staff from the room
immediately



H A QUENCH IS THE






Vhy is proper MRI safety so
Important?

To protect your
patient / subject

To protect your co-
workers / colleagues

= To protect yourselt




e around



control area safe

the MR control area shut
o into the MR control area or

nile they are in the




Emergency Situations

ent of an emergency, you should first
ubject from the MRI scan room

doors to the scan room to insure
» unauthorized en ergency personnel can

BI
ODE OR CODE LIKE PROCEDURES WILL BE
2OOM.




dlning summary

w your safety training
f the potential dangers of

] into the scan room

s make safety a top priority while in the
ironment
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