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Preliminary opinion on

Potential health effects of exposure to electromagnetic fields
(EMF)
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TLEPLEXOMEVAL

Epyaolokog kKivouvocg

Apxec Aettoupyiac tou MRI

— Spin

— HAektpopayvnTika nedia
Metpnoelc emayyeApOTIK €KOECNC
— RF

— ELF

— JTOTLKO

RF apOVLKEC
EAeyxoc Bwpakiong






£pyaclokol KivOuvol otouc Ywpouc
tou MRI

* H/M nebdia (otatwko, RF, ELF...)
 Quench — ynuwot kivbuvol

* EKTOLKTEC OVOVKEC: MANUMUUpa (Bwpakion,
KaAwoLa, yevvNTpLleg), SopkeC BAABEC,
NAEKTPLKN eVEPYELA (quench), pwTia,
aoTtuvoulo

* AKOUOTLKOC @opufoc



Kivduvol otouc xwpouc tou MRI

e Extipnon kwéuvou — 1. A.
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What equipment would be inoperative during the emergency?

What equipment could be damaged by the emergency?

What equipment should be provided with critical or backup power?

If the utility service is not quickly restored, what other risks may arise?

Would patients and staff be able to get to the facility?

Would patients or staff be trapped at the facility?

How critical 1s each patient care service provided at the facility?

How does the facility protect the equipment needed to support each
service?

If the facility does not have the resources on site, who can provide them?

ik Assessment project




0 TOPACEVOS Koopnog TooMRI

— Kivovvog ektocevang

— AAAnAemIOpOoon UE EUPVTEDUOTO
— Emopdoeic oto KNX

* RF (MHz onjpota)
— Oépuovan (SAR)

* BaOuioeg (kHz onjuota)
— Eminrtwoeic oto LINY

— Axovartixog 8opvfog

* Kivnoeig...
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CUVOMLAWVTOC KE TA Spin
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data acquisition
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RF shield

Patient support /

e e e = = = = = = = == —

x-Gradient
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Magnetic
shielding
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Computer system
Pulse programmer

RF Receiver
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Static Low Intermediate High

Vertigo Heating of body Heating
and or localised of surface
nausea tissues tissues
(movement)

100 kHz

Increasing frequency
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Opla otatikou — aoPpaAeLla

" Bnuatodotec: 0.5mT

" Extoteuon
OWVTLKELMEVWV: 3 mT
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Opta ELF - otatiko

" AOEpLKEC ETMOPAOELC
(0 — 100 kHz)

" EpeOiopata oto VEUPLKO
cvotnua: CNS, PNS

— Qwodivec odBaApov

— MetaAAkn aicbnon

— Navutla, mtovokedalo,
Statapaxec avriAnync ko
dlaBeonc
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Opia RF

" OEPLKEC ETLOPACELC
(100 kHz — 300 GHz)
" TO OPLO TOU £VOC BaBOuov -
SAR
— Bepukn KaTtamovnon
(odBaApoc, yovipotnta)
— ULKPOKUUOTLKOL OLKOUGLOTOL




RF teblo

Eattery: [ GFS: - Ant: JAX 27M-3G SnThl:  GR SERVICES
02.11.16 19:54:29 3¢ -—- Cable: -— Stnd: I GFE_B0%
Max
100 000 1 Avg
E 10 000+
=
E o004
=
e o0 Aﬂﬁﬂ | MA
I-II_ j !
“ 0 " H'
"] 1
127.720 127.725 127.730 127.735
lsotropic Frequency f MHz
Spectrum
Fcent:  127.726 25 MHz Fspan: 20 kHz Sweep Time: 204 ms Progress: [
M 28 Wim BB al Hz Mo, of Funs: 172

VB Ciff AN 4 [



Magnetic flux change [T]
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£kBeon twv epyalopnevwyv o MRI

e Katnyoplomoinon tng ekBeonc twv epyolOUEVWV
* [epinou 100,000 epyalopevol

— AKTIVOAOYoOL LaTpol, voonAeuteg, avaltoOnololoyol,
TEXVOAOYOL, TEXVLKOL, LNXOVLKOL

— TpELC KATNYOPLEC EKTITEUEVWV
e JTATIKO UOYVNTLKO
e JTATIKO UayvntIko ko BaOuidec
e JTATIKO puayvntiko , Baduidec kot RF



1" KaTtnyopila — OTATIKO HAYVNTLKO

TO OTATIKO MOYVNTLKO ELVOL CUVEXWC EVEPYO -
Oev xpeLadleTal va poyLaTomoLouvTal
€EETAOELC

AKTLVOPUOLKOL, TEXVOAOYOL, LOTPOL,
VOONA€EUTEC, KABaploTpLeC...

TortoBetnon aocBbevwv (MoAAEC popEC TNV
nUeEPA) — peyaAn opada

Meptrou 10.000 emayyeApMOTLKA EKTIOEEVOL...



2" Katnyopla

[TPOCWTILKO TTOU TIALPOLUEVEL EVTOC TNC alBouvooc Kata
NV €€€Taon

— MNoool elval?
To RF Bewpeitol OtL untapxeL LOVO eVTOC Tou bore?

AvouoOnoloAoyol, VOGNAEUTEC TTOU TIPOOEYOUV TIaLdLA,
QAKTWVOPUOLKOL, TEXVLKO TIPOCWTILKO, TIPOOCWTILKO OF
KOTOLOKEU QLOTPLEC ETOLPLEC, EBEAOVTEC

[MoAU pLKPOTEPOC aplBuoC amo tnv 1" katnyopla

Elval ot avaloOnoloAoyol n xopakTnPLoTLK opada yLa
TNV KTEAEON ETILONULOAOYLIKWY LEAETWV?



3" Katnyopla

O epyalOpeVOL Elval LEPLKWCE EVTOC TOU bore.
Xelpoupyol Kot EMEUBATLKO TTPOOWTILKO

Texvikot MRI Kol TPOCWTILKO KATALOKEV QLOTWV
MRI

EGelovtec Kal aoBevelc

O aplOpog TwV EMOyYEALATIWY ELVAL ULKPOC, OXL
rnavw oo 100 atopa otnv Evpwrn

O aplBuoc avapevetol va aavénBel Aoyw taonc
avénonc twv emepfatikwyv Stadikactwyv MRI



MRI exposure Review

Occupational exposure to electromagnetic fields
In magnetic resonance environment: basic
aspects and review of exposure assessment
approaches

Medical & Biological Engineering & Computing



MRI measurements

Contants lists available at Scisncalirect

Physica Medica

journal homepage:

Occupational Electromagnetic Fields exposure in Magnetic Resonance
Imaging systems — Preliminary results for the RF harmonic content

-1 E. Karabetsos °, N. Skamnakis °, A. Xrtistodoulou ©, C. Kappas ©,
. Tsougos =, T.C. Maris ®
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CHARACTERIZATION OF OCCUPATIONAL EMF
EXPOSURE TO MRI SYSTEMS

E. Karabetsos?, N. Skamnakis!, G. Gourzoulidis?, P. Sandylos®, Chryssa Paraskevopoulou?,
- T.G. Maris?, A. Xristodoulou®

1Greek Atomic Energy Commission, Non-lonizing Radiation Office - 2Physical Agents
Determination Department, KYAE (COHS), Ministry of Labor, e-mail: ggourz@yahoo.com -
SYgeia Hospital - “Assistant Professor of Medical Physics, Medical Department, University of
Crete - °General Director of Health & Safety at Workplace, Ministry of Labor

1.5T

3T
V/m V/m V/m V/m
295.4 35.9 2.15 0.44

1.82 0.34
285.2 35.8 3.65 0.59

10.41 2.01
6.71 1.08

Opr0:61V/m rms, 1929V/m peak
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MRI — ELF (40Hz — 32kHz)



MRI - ELF (40Hz — 32kHz) i il
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MRI — yaunA£c oUXVOTNTEC

ELF Harmonic content
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MRI - guxvotntec

RF Harmonic content
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MRI RF - cuxvotnteg
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MRI RF - cuxvotnteg
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MRI - OQwpakion
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MovteAomoinon - COMSOL
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JUUTEPACHOTA

|6aviko TieptBaAlov yia aéloAoynon tng
ekBeonc oe HMI

Movadiko rieptBallov cuvduaoTikng EkBeonc
Avaykn kaBoplopou Twv eKTOEpEVWY

Ayvolo TwV opXwV AELTOUPYLAC KOl TV TIESLWV
tou MRI

[MoAAd TeXVIKA TtpoANpOTO

— AuokoAiec otnv mpoofaon

— 2TOTLKO HayVNTIKO — aodaAela e€omMALOMOU



JUUTEPACHOTA

EANeW N tpoTuTtonoinong

|6aviko rteptBaAiov yia povteAormoinon
[EPLOPLOUEVEC UTIEPEKDEDELC

>nuavtikn dtadpopormnoinong tng EkBeonc
pnetoél 1.5 kot 3 T — avarmtuén cuoTNUATWY
E€ailpeon amo tn vea Odnyila — avénUevn
entiBAedn tnNC vyelac Twv epYAlOUEVWV
2YNTHPH2H!
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