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7.1 Eioaywynq

H Mayvntikr) Topoypagia (MT) eival pia oxeTikd véa pébodog anelkoviong, av
avahoylotel kaveig dtL dpxloe va epapudletal otn dekaetia Tou 1980. O1 pual-
kégq apxéq otig ornoleq Baoiletal itav yvwotég arnd to 1946. MAAlota, ol Av-
Bpwrtol Tou aoxoArnkav W’ autég aveEdptnta o évag and Tov dA\o, ot F. Bloch
kat E. M. Purcell, Tjuriénkav 1o 1952 pe to Nopnel duoiknq.

Ma Adyoug mou opeilovtal atnv apxn Aeitoupyiag tng, n onoia 6a avaiubei
og endépevn evoTNTA, N MAYVNTIKY Topoypagia ovopdletal kat Aneikovion Ma-
yvnTiKOU ZuvToviopou (AMZ-MRI).

H AMX dev xpnoluorolel ovriCouoa aktivoBoAia. Baoiletal otn xpnotuoroi-
non evég loxupoUu payvntikoU mediou mou Tiapdyetal and éva payvitn kat pa-
SloKupdTwy.

Ta padiokupara eivat NAEKTPOPaYVNTIKA KULATA padIoPwVIKYG ouxvotnTag'.
2T0 nAeKTPOPaYVNTIKO (pAcua Bplokovtal TNV TEPLOXT| TWV XAUNASTEPWY OU-
XVOTATWY. EKnéurnovtal und popen maipou and edikég daTtdEelg Tou payvnTi-
koU TOMOYPAQPOU Kal TOUG aroKa-

AoUue TaApgoug padiocuUXVOTHTWV ‘i
(maApoug P.2.) 1§ padiomnaApoug.

2TIG ATEIKOVIOTIKEG UEBGDoUG TToU g i
€XOULE PEAETNOEL WG TWPEA, OL EIKO-
veg napdyovral and v eEacOEvn-
on Twv aktivwv X and ta nAektpdvia.
2N MayvnTiky Topoypagia ot Aap- i
Bavdpueveg ekdveg ipoépyovtal and . — -
v enidpaon tou payvnrikou medi-
OU OTa TPWTOVIA TOU USPOYSVOU ' \
(H+) Twv 10Twv ToU avBpwriivou aw-
partog.

Movada pETpnong TS ouxveTnTac eivai To Hz. Eik. 7.1.: Mayvntikdg Touoypdpog

INARRANINARR NI ARRIRNNARIRRRARIARRR 97



KEDANAIO 7 MATNHTIKH TOMOTPA®IA
L TITTEEEE TR

Z1nv AMZ AapBdvovtal Touég Tou owaTtog, OTwg Kal otnv a&ovikA Topoypa-
¢ia. H dlapopd eival 61 uropoulje va AdBoupe Topég oe OAa ta emineda (eykdp-
alo, otepaviaio, ofeAlaio, Ao&d emnineda).

Ot Aappavdpeveg elkdveg xapaktnpifovral and uPnAr oKlaypagikn avtibeon
kat divouv Tn duvatdtnTa AEMTOUEPOUG ATIEIKOVIONG TWV AVATOIKWY SOUWY TOU
OWMATOG.

7.2 Apxn Aeitoupyiag

7.2.1 lFevika

Ta uNkd owpata artotehouvral and dropa. Ol TUPAVESG TWV ATOPWY TIEPLE-
XOUV VETPAVLA Kal BeTIKA popTIoUEVA TIPWTOVLA.

To 1o anAd dropo eival 1o dropo Tou udpoydvou, o Tuprvag Tou oroiou Te-
pLExeL povo €va pwtévio. To udpoydvo eival oAU onuavtiko ya tnv AMZ, yia-
T{ elval To o cuvnBilopEvo oTolxeio oTo avBpwTivo cwia, apou eival KUpLo ou-
OTaTIKO TOU vepou kal Tou Airtoug. ErumAéov €xel Tn ueyalltepn euatcbnoia oto
MayvnTiké ouvtoviopd amnd kdbe dAho ototxeio. Na yiati n AMZ Baoiletal ano-
KAELOTIKA OTN HEAETN TWV TIPpWwToViwv udpoydvou.

21n ouvéxela étav Ba pNdpe yia mpwTtdvia Ba evvooUje TOUg TUPrveg udpo-
yovou. Ta mpwToévia HOoLAlouv [e HIKPOUG TIAQVITEG TIOU TIEPLOTPEPOVTAL GUVE-
XWG YUpw arnd gvav dova. Onwg eival yvwotd, KABe NAEKTPIKO POPTIO TOU Ki-
veltal dnpoupyel yUpw tou payvntikd medio. ‘ETol, Ta mpwtdvia oUUnepLpEPO-
vtal oav pikpol payviteg (Hayvntikd dimoAa), ou €xouv TipooavatoAloud Kalt
payvnikn porm ().

Ta npwtdvia eival Tuxaia mpoogavatolopéva (Zx. 7.1). OL payvnTIKEG poTEq
TOUG aAANAOEEOUBETEPWVOVTAL KAl 1 UVONIKY Toug payviTion? (M) sival pundév.

7.2.2 Eicaywyn £§eTa{OpuEVOU OTO PHAYVNTIKO TIESiO

‘Otav ta mpwtdvia Tou owpaTog Tou eEeTalouévou eloEpXovTal OTO HayvnTL-
k6 nedio mou mapdyel €vag payving, npooavatoAifovral (Zx. 7.2). Autd mou
npooavaroAiovral katd ™ popd Tou payvnTikou rediou eival meploodtepa.

To anoté\eopa eival va dnpoupyelTal pia payvrition napdAAnAn e to ew-
TePIKO TEd(o Kal Katd v dla popd pe autd. OuotaoTikd, petd Tnv €(0od6 Tou
OTOo MayvnTiko medio, o eEeTaldevog amnokTd To JIKO Tou PayvnTiko Tedio, Tou
elval mapdA\nAo pe To eEWTEPLIKO PayvnTIKO Tedio Tou payviTn.

"H payvnmiki ponn (p) €ivar diavuopatiké p€yeBog mou mpoadiopilel TNV €vracn Kal Tn dIEGBUVON TOU payvnTiKoU mediou mou mepIBAAAE
T0 Mpwtdvio. MapigrdveTal and €va didvuopa mou eivai napdAAnAo pe Tov GEova MEPIOTPOPIS TOU MPWTOVioU.
*H guVIOTaPEVN TWV EMPEPOUS PAYVNTIKOV POV GAWV TV MpwTOViwv ovopdleTal payvimion (M).
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2x. 7.1 Ta npwtévia é&w anod 1o 2. 7.2 Metd my etoaywyn tous ato
uayvntiko neoio givat tuxaia Hayvntiko nedio, Ta npwiovia
npoogavatroAlougva. rpooavaroAilovrat.

‘Onwg €xel ON avapepBel, Ta MPwTdVIA MEPLOTPEPOVTAL. ZTNV MPAYHATIKOTN-
Ta ektelouv a kivnon onwg autn Tng ooupag. H kivnon autr ovopdletal pe-
TANTWTIKA (ZX. 7.3).

o

—— —— (S

- F'-.

2X. 7.3 H uetantwikn kivnon evog Mpwtoviou HEaa o€ uayvntiko rneolo, naplotdverat
o€ ouatnua aovav xyz.

H ouxvétrta neplotpoPrig (w.) Twv mpwToviwy neptypdeetal and tnv eEicwon
Larmor:

Wo=1Y. Bo

érou B.: évtaon tou payvnTikou iediou (Hovdada pétpnong eival to Tesla)

Kal Y : Yupouayvntik otabepd.

And v napandvw e&lowon mpokUrTel 4Tl 00 TiLo LloXUpPd eival To payvnTikd
nedio, T0o0 peyahutepn ivat n guxvétnta Larmor (r.x. n wo elivat dumAdoia o’ €va
payvnTiké niedio 1,0 Tesla, art’ 611 oe éva payvntiké riedio 0,5 Tesla).

7.2.3 EKmmoumn padioKuparog

H ekmoprr] Tou padlokUuaTtog €xel wg oKomod va dlatapdEel v ypeun kivnon
TWV Npwtovinv péaa oto payvntikd nedio. MNwg propel va yivel autd;

To padlokupa divel evépyela ota mpwtévia. Autd uropel va ouuel, étav n ou-
XvétnTa Tou padlokuparog eival {on pe Tn ouxvétnTa TwVv NMpwTtoviwy, énwg uno-
Aoy(Cetal and mv e&lowon Larmor. To gawvéuevo autd ovoudletal GUVTOVIOHOG .

TuvToviopdg eival To paIvpEVO Katd To omoio Eva oUOTNHa EKTIBETaI 0 pia dlaTapayi, HE GUXVOTNTA fon Pe TNV 13100UXVOTNTO TOU OU-
oTHpaTog.
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Na yiati n payvntikn Topoypagia ovoudletal Kat aneikovion payvntikoU ouvTovl-
opou.

2TV apxn Aorndv ta npwtdvia ival mpooavatoAlouéva pog Tn ¢opd Tou pa-
yvnTikoU mediou. Metd tnv ekmoumnr) Tou TaApoU P.Z., aroktolv evépyela Kal
otpépovtal. Mapatnpolue 6TL N HayvrTion otov dgova z pelnveTal. Autrh ovo-
pdletal empAkng payvhtion (Mz).

Tautdypova eupaviletal payvrition katd tov d&ova y. Autd ocupBaivel yuati
MeTd TNV ekmourr) Tou padionaipoy, ta npwtévia Bpiokovral oe ¢don. H pa-
yvrtion autrj ovopddetal eykapoia payvition (My) (Zx. 7.4).
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2X. 7.4 Metd mv ekrourti maAuod P.2., n eruunkng payvition (Mz) ustdvetal kat apxicet
va eugpaviCetat eykdpoia payvrrion (My).

7.2.4 NMNavon PpadioKUHATOC

‘Otav 10 padiokUua nadel va eKMEUTETAL, TA TIPWTAOVIA ETOTPEPOUV OTNV aAp-
XK1} Touqg Katdotaon, anodidovtag Tnv evépyela Tou eixav AdBet and autd. Au-
TN n katdotaon ovouddletal katdotaon xaAdpwong. H My pewovetal, evw n Mz
au&dvetal, yla va enavéABel otadlakd oTnv apxIkr T mg (2X. 7.5).
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2X. 7.5. Metd v navon tou padlokuuartog, Ta npwTovia Enavepyovrat otnv apxikn Tous katdaraor.
H Mz avéavetat otadiaka.
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7.2.5 EKmOuTI OHHATOG OO TOV £EETA{OMEVO

Ta mpwtdévia anodidouv Tnv evépyela TIOU eixav anmoppoPrael, e TN LOPPN)
evég onjparog mou avixveletal and edikég datdelg. To onjpa autd, otn ouve-
Xelq, evioxuetal kal yivetal avtikeluevo ene&epyaoiag and 1o oUoTnua ToU UTo-
AoyloTh.

7.2.6 IXNUATIOHOG TNG EIKOVACG

O unoAoylotrg dlaxwpilel TV Toun Tou €xel eriAeyel oe oToIXELWDELG OYKOUG
(voxel), Twv omoiwv n mpdobia empdvela ovopdletal atolxeio elkévag (pixel).

>e kdBe voxel avtioTolyel pa T évtaong onuatog. Av n évraon autn eival
uPnAn, To avtioTolxo pixel anelkovifetal ‘pwtevd’ (Aeukd). Av n évraon eival xa-
UNAY, To pixel Ba amneikovioTtel okoUpo. ‘Etol oxnuatifetal n eikéva Tng Tounig
otnv 086vn. H dladikaocia autrh ovoudletal avacuvbeon Tng eIKOvVaAg.

‘Onwg otnv a&ovikn Topoypapia, £Tot kal oTn HayvnTikn, n avtibeon kat n pw-
TewvdTNTa NG £lkévag pubpiCovral pe Tn BoriBeta Tou mapabupou (eUpPog Kat k-
vIpo apabupou).

7.3 Baoika Mépn Tou Mayvntikou Topoypdgou

Eik. 7. 2 H g€etaotikn aiBouoa tou payvntikou Touoypdpou.
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7.3.1 MayviTng

O payvntng napdyel 1o payvntikd rnedio, To omnoio npénel va sivat 6go to du-
vatdv opoloyevég. H €vtaon tou payvntikoU mediou petplétal oe Tesla. Ztnv
AMZ xpnotuorolodvTal ouvriBwg payvntikd nedia evidoeswg 0,5-1,5 Tesla.Yndp-
Xouv Tpia €idn payvnrwv:

1. Mévipgol payviTeg

KataokeudZovtal and poévipa payvnriopéva uAkd (Ni, Co, K.ATL).

2. HAekTpopayviTeg

Arnotehouvtal and ocwAnvoeldr] iou dlappéovial arnd NAekTpkd pelpa. ‘Etol
YUpw Toug apdyetal payvntikéd nedio.

3. Yrepaywyipol payviTeg

Mpdkertal yia Toug eupulTtePA XENOLUOTOIOUUEVOUG HAYVATEG OTA CUCTAUATA
payvntikoU Topoypdgpou. To payvntiké toug nedio napdyetal and In por) nAe-
KTplkoU peduatog péoa ard éva cwAnvoeldég ouppa. Ot payvriiteg BubiCovtal oe
UypoToNUEVO NALo, WoTte va pndeviotel n avtiotaor] Toug.

To Baoikd TAEOVEKTNA AUTWY TWV Payvntwy eival 6Tl mapdyouv Lloxupd, ota-
Bepd Kal opoloyevr payvntikd rnedia.

Ta pelovektripatd Toug eivat:

0 YYnAo KOOTOG ayopdq KAl CUVTrjPnong.

O Kivduvog and diagpuyr] Tou nAiou otnv eEETATTIKN aibouca, Tou unopel va
npokaAéoel aoQuia otov eEetaldpevo. To TPORANUA AuTd AVTILETWTICETAL UE
NV Unapé&n cuotnudtwy avixveuong Tou nAiou otnv aibouca ar\d kat dSlaPuyng
Tou.

2X.7. 6 0 g&etalduevos eloépyetat otov eE€TaoTiko
Xwpo tou M.T. O xwpo¢ autog Exet avolyuara oTo npo-
0610 Kkat orio6io uEPos Tou.

7.3.2 BaOudwTa mnvia

Mpdkertal yla rnvia mou dnuioupyouv Tpia Kupiwg BabudwTtd payvntikd Te-
Ola. Ta nedia autd €xouv petaBarduevn évtaon katd toug Agoveg X, Y, z. To
arotéAeopa eival n LeTaBoAr| Tou apxikou payvntikou mediou, yeyovdg mou mpo-
kaAel petafolr| kal otn ouxvotnta Larmor twv npwtoviwv. ‘Etol eivat duvarr| n
eTUAEKTIKA dl€yepon Twv TpwTtovinv. Emedn) ta Babudwtd nedia pyropouv va
e@apuoaTolv o kKABe dleubuvan, eival duvatdv va arelkoviotouv TouEg o OAa
Ta enineda, xwplg va petakivnBel o acBewvnq.
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Ta BaBudwtd nnvia eubuvovtal wg éva Badud yia Tn oTevdtnTa ToU XWEOoU
OTO HayVNTIKO TOUOYPAYPO, KABWG Kal yia To 86puBo mou mpokaleital katd
dldpkela pag eE€raong.

7.3.3 A1opOwTIiKG TINVIA

Mpdkettal yia nmvia mou xpnaotuorololdvtal yia tnv eEAAewPn Tuxdv avopolo-
YEVEIWV TOU OTATIKOU payvnTtikou miediou.

7.3.4 XuoTnua PadioouxvoTnrag

To guompua autd anoteleital and ta eENG:

a) Mnvia padioouxvoTnTrag

Ta mmvia padloouxvéTnTag EKMEUTOUV TOV TIAAUS PASIOOUXVOTATWY Kal Aap-
Bavouv To mapaydpevo orua. Aettoupyouv dnAadr] TG00 wg Nopnol, 600 Kal wg

O€KTEQ. ZUVNBwWG AAKE Yia duo eldwv Tinvia padloouxvdtnTtag, Ta mnvia éykou
kal Ta mnvia erpdvelag.

S ddord medn

s HeHyrfm Wl gt
Il -'||'.|'i|rrr|;|-;|_l;|_—|jmq,l

2X. 7. 7 2xnuatikn napdotaon e€etalouévou nou Bpioketal uéoa arov EETA0TIKO XwWP0 Tou M.T.
Alakpivovtat o unepaywyos uayvitng, ta Babudwrd rnvia kat 1o rnvio P.5.

Znuavtikn BorBela emiong MPooPEpeL N UTTOAOYLOTIKY] TOoypapia oto oxe-
dlaoud g aktvoBeparneiag, apou, yvwpilovrag akplBwg Tig dlaoTdoelg Kal TIQ
ox€0elg evog OYKOU e TOUG Ttapakeievoug uylelg t.otolg, urnopel o aktivobe-
parneutniiq va kabopioel akplBweg Ta nedia Tng aktivoBoAiag kal va eKTIUAOEL TO
BepameuTiKd anoTEAEoA [e EMAVAANYN TNG £EETAONG KAL OUYKPLTIKY) ENETN.
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O Mnvia dykou

Autd rieptBdAAouy TNy eEeTaldevn meploxry. To mnvio owparog sivatl pévipo
TUAMA TOU payvnTikoU Topoypdgou kat tepBAiiel tov aoBevry. Eival moumndg ya
6Aa ta ldn Twv eEeTdoewv. Aeitoupyei emiong kat wg d€ktng, dtav MPOKeTal va
anelkovioToUV PeyAAeg TEPLOXES TOU owlaTog (.. eEetdoelg Bwpakog, Kolkiag
K.ATL). To invio eyke@dAou (Eik. 7.3) Aettoupyel pédvo wg nnvio d€ktng, agou To
TNVvio CWHATOG EKTTEUTEL TOV TIAAUO.

O MAnvia em@aveiag

Ta mnvia autd ToroBetolvtal oTnv MeEPLOXN EVALAPEPOVTOG Kal £Xouv dLAPo-
pa oxruata, avdioya pe Tnv eEetaldpevn neploxr. Eival pdvo nnvia - dékteg kat
XPNOLOTIOOUVTAL YIa ETIPAVEIAKES SOMEG. (T1.X. EEETATELG YOVATOG, WHOU K.ATL).
H ekmopr Tou aApol padloCUXVOTATWY G’ AUTEG TIG TIEPITTWOELG YiveTal and
To Tinvio owpatog. Ta rmvia ermugpdvelag ocupBaNouv otn Beitiwon Tng dlakpLTL-

Ew. 7. 3 nvio eykepaAou. Ewx. 7.4 Tnvio yia E€TA0ELG QUYEVIKTIS LOL-
pag (AM232).

Ei.7.5 lnvio erupdvelag ya e€etdoelg ap- Ewk. 7.6 Eukaurra nnvia emgavelas ya
Bowaoewv (Yovarog, moOOKVIULKTIG). géetdoels wuou, Loxiou k.Al
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KNG IkavéTnTag NG EIKOVAG.

B) EvioxuTn

O pdAog Tou eival va evioyUel TO Orjua HayvnTikoU ouvtoviguou, Tiplv Jloxe-
TeuBel atov umtoAoyloTr yia Tiepatépw enegepyaaoia.

7.3.5 ZUoTnpa uTToAoyIoTH

O urnohoylotrg eAéyxel SN0 To amelkovioTikd cuotnua. AExeTal To orja Tou
éxel petatpanel oe Ynelakd, and edikn dATagn, Kal mpayuatorolel Tnv avaka-
Taokeun TG ewovag. EA€yxel To oUotnua kal avixvelel Tuxdv Unap&n mpopAn-
patwv. O okANpdg Tou BioKOG €XEL TIEPLOPLOMEVN XWPENTIKATNTA Kal XpnotueUel
yla TNV MPOCWELVY] AroBrKeUon TwWV EIKOVWV.

7.3.6 KovooAa XeipiopouU

MephauBdvel To MANKTPOASYLO, Yla TNV eloaywyn Twv otolxelwv tou eEetalo-
Hévou kal Twv Tapapétpwy g eE€taong. Exel edikd MANKTpa, Onwg kat otny

Eik. 7.7 KovooAa xeiptopou payvntikou ToUoypdgou.

IERRRNI NN N ARRIR NN INRNANMRRRRARRA 105



KEDANAIO 7 MATNHTIKH TOMOTPA®IA
L LR omm—

UTTIOAOYILOTIKY] TOHOYPA®ia, yia Tnv euedvion otnv 066vn tng mponyouevng Kat
NG endpevng Toung, KAT. AvAAoya |e ToV KaTaokeuaotr, prnopel va datibetal
‘Tiovtikl’. H pUBion tou napabupou yivetal and To TMANKTPOASYLO 1) |E TO To-
VTiKL.

7.3.7 IUOTNHA ATIEIKOVIONC KAl pWTOYPAaPnonc

21N MayvnTiki topoypapia ol ewkdveg eugavifovral apxikd otnv o8évn. Ze
MoA\A ocuotuata undpyel kat deutepn 084vn, yia MANKTPOASYNON EVIOAWV Kal
kelugvou. Ol eIKOVEG AnmOTUTIWVOVTAL OTN CUVEXELA UE laser camera g€ PIAY.

7.3.8 E&ecTaoTikn Tpamela

Méavw otnv e€etaotikn Tpdnela Tomnobeteital kKatdAAnAa o eEetalduevog. Ot
KIVOeLg Ttou uropel autr] va ekteAéoel elval Kataképupn Kal opllévTia, TPOKEL-
pévou va eloéNBeL 0 aoBev G OTO XWPEO TOU PayviTn.

7.3.9 MNMepiPePIKEG CUOTKEUEG TTAPAKOAOUONONG eEeTafOopEVOU

OL ouokeuég autég divouv Tn duvardTnTa
TapakoAoUBnong NG avarnvorq Kat Tng Kap-
Olaknig Aettoupyiag Tou eEetalopévou. Alvetal
enfong n duvatdtnta ouyxEovIopoU auTwv
TWV AEITOUPYLWV e TNV eE€Taon.

Yridpxel akdpa ouotnua svdoemnikowvwviag,
Kabwg kal oUoTnua Mapaywyng OmTIKoU Kat
nxntikoUu orjuatog and tov acBbevr}, Katd
dldpkela TG eE€taong.

7.3.10 Owpdaxion HayvnTikoU mediou

H Bwpdkion autn ephapBdvel pUANA oLd1)-
pou, TIoU €X0UV WG OKoTd va replopicouv 6Go
To duvatdv To payvnTiké nedio oTto XwpPo g
e€éraong. Autd BERaia audvel katd oAU To
OUVOAIKO BAPOG TOU CUCTYUATOG.

E. 7. 8 Me etdwkn didraén rou toro-

Beteltal kat akvnromnoleital ndvw 0To

owua tou e€etalouévou, divetat n ou-

varomra guyypoviauou me e&graons
L€ TV avarnvor Tou acBevr.

7.3.11 Owpakion cuocTHHATOC padioocu-
XVOTHTWV

‘Onwg €xel RO avapepbel oy anekdvion
payvnTikol ouvToviopou xpnotpornololpe padlopwvikd kupata. Enouévwg, Ba
propoucav va kataypapouv anod TG Slatd&elg Tou UOTHUATOG Kat Ta padlo-
PWVIKA KUUATA TIOU TIpoEpXovTal and AAAEG CUOKEUEG, OTwG padldopwva, TnAe-
opdoelg, KA. Na va anogeuxbel autd, n eEetaoTikr aiBouoa nepiBdretal and
KAWRS Kataokeuaouévo and Xahkd ouvribwg, ou ovouddletal kAwBdg Faraday.
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7.4 Xpovoi XaAdpwong Ty, Tz

Eidape 611, petd Tnv navon tou padlonaAuoy, To oUoTnUa EMOTPEPEL OTNV
apxkr Tou Katdotaon. H eykdpaola payvition (My) undeviletal kal n emyunikng
payvrtion (Mz) AauBdvel dAL Tn péytotn T Tng. O dladikaocieq autég duwg
dev yivovtal akaptaia.

O xpdvog mou Xpelddetal n EMUAKNG MAYVATION, Yia va AABeL TV apxiki g
TR, ovopdletal empiRkng Xpovog xahdpwong (T1)'. O xpdvog mou xpeldletal
n eykdpota payvition va pndevioTel (UETA Tnv rauon Tou padlonaipou Ta mpw-
Tévia dev Bpiokovral MAEov ae PAoM), ovoudleTal EYKAPOIog XPOVog XaAdpw-
ong (T2)%

O xpdévog T emnpedletal and v évtaon Tou payvntikoU niediou. EEaptdral
eniong and ™ dour Kat Tn olvBeom Twv LOTWYV, KABWS Kal and To £idog Twv yU-
pw otwv. MNa mapddetypa, Ta uypd €xouv peydho Ti (r.x. kabapd vepd, eyke-
palovwTiaio uypod). AvtiBeta, To Aimog €xel pikpd Tr. O xpdvog Tz eEaptdral:

0 and 11§ aMNAETUSPACELG TWV MAYVNTIKWV TIESIWV TWV TPWTOVIWY,

0 arnd TG JMIKPESG aVOOLOYEVEIEG TOU aTaBepoU payvnTikou mediou.

Ta uypd éxouv UKpd Tz, oe aUyKpELoN e TO Aiog Ttou €xel eyaAuTepo Te. Ne-
VIKA Yla Toug totolg loxuel étt o Tr elval oAU peyalutepog and tov Te.

‘Onwg BAEMoOUpE, dLAPOPETIKOL TUTTOL LOTWV €X0UV SLAaPOPETIKOUG XpOvoug Xa-
Adpwong. Autd eival To KAEWD( yla T oKlaypagplki avtibeon tng elkovag rmou Aap-
Bavoupe pe v AMZ.

7.5 AkohouBicg MaApcdv | VO - g
‘Onwg éxel 1IN avapepdel, ot MaApol P.X. s B

oTPEPOUV T payvrtion M katd pia ywvia. 1 ShE

‘Otav 0 aAdg oTpéPel TN M Katd 90° oTo i "

eninedo xy, ovoudletal aAuég 90°. ‘Otav o 5,

otpé€pel TN M katd 180° ovopddletal TaAuég

180° (2. 7.8). , Sy, 7.8 a) maAuoc 90°

2mv AMZ, 0uwg, dev XPNOLUOTIOlOUHE B) raAuog 180"

armiouqg maApoug P.Z. al\d Tig Aeydpeveq
akoAouBieg maApwv. Me Tov 6po akoAouBia rmaAuwv evvooupe €va cuvduaaud
JlaPépwV TIAAUWY, TN XPOVIKA dldpkela KABe TTaAUoU Kal Ta XPOoVIKA dlaoTriua-
TA TIOU eTOAABOUV PETAEU TWV TIAAUWY.

Avdhoya pe Tnv akoAoubia maAuwv oy Ba epappootel, ol AapBavdpeveg -
kdveqg uropel va eivat:

U Eikéveg T+ mpooavatohiopou (T-weighted images): H okiaypagikr avti-

TNV npaypatikéTnTa, 010 Xpovo T n Mz Aappavel To 63% Tng apXIKAg TG TIHAG.
23TV mpaypaTikéTnTa, 010 Xpovo T n My eAart@dveral o1o 37% TNG ApXIKAG TNG TIHAG.
*H M eivai n ouviotapévn Twv Mz kat My.
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Beon Twv edévwv autwv Baociletal otig dlapopég otoug Xpdvoug T Tou ma-
poualdfouv ol LoToi (E1K.7.9.).

Eik. 7.9 Eykdpaia toun eykepdAou T mpooava- Ewk. 7.10 Eykdpota toun eykepdAou T- mpooa-
TOALOLOU. varoAiauod.

Ew. 7.11 Eykdpota tour eyke@dAou e npooa-
vatoALOUO aTnV MUKVOTNTA MPWTOVIWV.

00 Eikdveg T mpooavaroAiopou (T=-weighted images): 31iq elkdveg QuTég N
oklaypaglky avtibeon ogeiletal ot dlagopég Tou mapoucidlouv ol Lotol
otoug xpévoug Tz (k. 7.10).
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0 Eikéveg mpooavatoAiopou TMUKvOTNTAG TpwToviwv (proton density-
weighted images): ‘Etol ovoudZovtal ot eIKOVEG TIOU 1 OKLAYPAPIKY TOUG avtiBe-
on ogeileTal OTIq SLAPOPEG WG TIPOG TN CUYKEVTPWOT TWV TPWTOoViwv Twv dla-
POPWV LOTWV (K. 7.11).

‘Evag eumnelpikdg tpodmog yia va Eexwpiloupe ta napandvw eidn elkévwv Le-
Ta&u toug eival o eEAG:

211G elkdveg T2 TpooavatoAlopoU, Ta uypd (T.X eyKe@aAovwTlaio uypd) €xouv
€vtovo onpa kat anewovifovral o ewtelvd and Toug dAoug Lotoug. Avtibeta,
oTIq elkdveg Tt mpooavatoAlopoU, Ta uypd arnelkovifovtal pe o okoupa arno-
XPWOT) TOU YKPL.

2TIQ elkdveg TpocavatoAopoU TUKvATNTAG TpwToviwy, Ta uypd aneikovifo-
VTAL € TIO avolXTr andXpwan ToU YKPL 08 OXEaM HeE TIG £lkdveg Ti mpooavaro-
Aouou.

Ot kupLdtepeg akoAouBieq MaAUWV Tou Xpnotuoroouvtat otnv AMZ eivat ot
e&ng:

a. AkohouBia maApwv avakrnong Kopeopou (saturation recovery, SR)

Elval n o arAr} akoAouBia maApwv. Xpnoiuorolel enavalappavopevoug mal-
poUg 90°. Ta ekmeundpeva orjpaTta avixvelovtal oTo XPoviké dldoTtnua Petagl
TWV dladoxIKWV TIaAuwv. AapBdvovtal eikdveg T mpooavatolauou.

B. AkoAoubia maApwv avdkTnong avacTpo®ng (inversion recovery, IR)

H akoAoubBia autrj xpnotuorolei duo dlapopeTikolq aAuoug. Apxikd epap-
poletal évag maAudg 180°. Ztn ouvéxela epapuoletal évag maiudg 90°. O xpod-
VoG Ttou pegoAaBel peta&l twv duo nauwy ovoudletal xpdévog avaotpoprg-TI
(inversion time). Aappdvovtal eikdveg T mpooavatolaoU.

Y. AkohouBia maApwv omv-nXw (spin-echo, SE)

Mpdketratl yla Tnv akoAouBia AWV TIou XPNOoYoToLETal TTEPLOOOTEPO OTNV
AMZ. Apxikd epapudletal évag Taiuog 90° kat HeETd amnd KPS XPOvo €vag TaA-
pAog 180°. To apaydpevo orjua ovopdletal nxw (echo).To xpovikd dldaTtnua mou
pecolaBel ard v apxn} Hlag akoAoubiag MaApwy, HéxpL TNV apxr TG AUéows
endpevng, ovopdletal xpovog emavaAnyng-TR (repetition time). To xpovikd did-
oTnua mou PecoAaBel, avdueoa otov apxikd MaAud P.Z. kat otn Ayn tou on-
patog, ovouddeTal xpovog nxoug-TE (time to echo). Me katdMnho ocuvduaoud
Twv TR kat TE Aaupdvovtal eIKOVEG Kal TwV TPLWV TIPOTAVATOMOMWY. SUYKEKPL-
péva:

0 MNa ukpd TR kat ukpd TE? Aaupdvovtal eikdveg T+ mpooavatoAlguou.

0 MNa peydho TR kat peydio TE Aaupdvovtal eikdveg Tz mpocavatoAlguou.

0 MNa peydho TR kat pikpd TE AauBdavovtal elkdveg mpooavatoAlooU TIUKVE-
nTag MPwToviwy.

TR < 500 msec Bewpeital pikpog kai TR > 1500 msec BewpeiTal peydAog.
TE < 30 msec Bewpeital pikpdg kai TE > 80 msec Bewpeital peydhog.
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8. Taxeieq akohouBieg MaApwv

Ta teleutaia xpdvia €xouv avarttuxBel ol Aeydpeveg Taxeleq akohoubieg Tal-
MOV, oL omoleq emtayxuvouv tnv e&€taon. 'ETol, peldvovral Ta pofArjuata mou
TPOKUTTOUV amnd TNV aduvauia Twv acBevwy va [eivouv yia JeEYAAO XPOoVIKO did-
oTtnua akivntol, Kabwg Kat anod Tiq akoualeg Kvroelg (kapdlakni Aettoupyia, ava-
nvor], K.ATL).M'vwoTtég Taxeleqg akohouBieq maAuwv eival ot turbo spin-echo,
GRASE (Gradient and Spin Echo), FLASH, FFE (Fast Field Echo), k.Ar.

7.6 Moidtnta TnG Eikovag

H nodtnta puag ewévag M.T. mou xapaktnpiletal and tnv oKlaypapikr avti-
Beon kat TN SLaKPLTIKA NG IkavoTa, ennpedletal and dAPopeg MAPAPETPOUC.
OL napdueTpol autég dlakpivovtal oe eoWTEPLIKEG, dTAV EXOUV OXEON KE TN XN-
pela Twv 1oTWV Kal oe eEwTeplkég, dtav kabopifovral and Tov xprot.

1. EcwTepikég mapdapeTpol

O Mukvotnra mpwrtoviwv: Oco peyaAltepn eival N ouyKEVTPWON MPWTOVIwY
(muprivwv udpoydvou) oe évav 1oTd, TéoOo Tio évtovo eival To orjua Tou Aaupd-
VETAL A’ auTov.

O Ta: Ouotol €xouv dlagopeTikoug Tr.

O T2: OuoTol £xouv dlapopeTikoug Te.

0 Pon: H porj Twv uypwv H€0a 0TO avBpwITvo OWUA (TT.X. alla) TIPOKAAEL e-
TABOAEG OTNnVv évtaon Tou OrUATog. XTa (atvopeva pong Bacifovral oploUEVES
QTEIKOVIOTIKES TEXVIKEG, OTIWG N HAYVNTIKYA ayyeloypagpia, e tnv orola emtuy-
xdvetal n arelkdvion Twv ayyesiwv, xwpig Tn xpron oklaypadkol péoou.

AvdAoya pe TNV arelkovIoTIKY) TEXVIKY), TNV TaxUTnTa Tou ailatog Kat Tnv Ka-
TeuBbuvon NG pong, To onua propel va evioxubel 1§ va eEaocBevrioel, PeTaBArlo-
vTag €10l TV avtibeon peta&u Tou aiuatog Twv ayyeiwv kat Twv yUpw LoTwV.

2. EEwTEPIKEG TTAPAUETPOI

0O NMaApikA akoAouBia: AvagépeTal atnv akoAoubia MaAuwy TIou 6a epappo-
otel, avdhoya pe Tiq anartjoelg g e&€taong.

0 Ap1Oudg Topwv: O aplBudg Twv TOPWY TIou Ba erheyel, ermpeddel To XPO-
VO NG e&€taong.

O Naxog Topng: Eival n meploxr ou anoppo@d tnv evépyeld Tou padlottal-
poU Kat ard Tnv oroia NMPogpXETaAl TO eKMEUNAEVO orjpa. Ot Topég peydhou nd-
X0oug arnodidouv Kal TeploadTtePo Orla.

0 Nedio ameikéviong (field of view-FOV): Eival n andotaon katd prikog Ing
elkdvag, Tou avtloTolyel 0To PEYeBOG TNG amelkovi{OUeEVNG AVATOUIKNAG TIEPLO-
¥NQ. H peiwon tou FOV au&dvel T SIAKPEITIKA IKAVOTNTA TNG €IKOVAG AANA PELw-
VEL TNV €vtaon Tou AapBavépevou onuatog. Mikpd FOV xpnaotuoroleital og pi-
KpEg DOUEQ (TL.X. urtdpuoM).

0 NSA (number of slices averaged): MNMpdkeital yia Tov aploud twv onudtwy
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Ttou Tipogpxovtal and a dedopévn Tour. H au&nom tou NSA napateivel to xpo-
vo g e&€taong.

0 XopAynon okiaypa@ikwv ouciwv: >t M.T. xpnowlomnololvtal dlapopeg
ouaoieg, wg oKlaypaplkd péaa, ol ornoieq HeTABANOUV TOUg Xpovoug XaAdpwong
TWV LOTWV 0€ OXE0M He Toug YUpw LoToUGg, BEATIWVOVTAG TNV OKLAYPAPIKY avTi-
Beon G ekévag.

Xpnotuortolouvtat dUo TUTIOL OKLAYPAPIKWV:

a. MapapayvnTikég ouadieq' Tou PelvVouy To Xpdvo Ti. 2’ autrv TNV Katnyo-
pla avrikel TO TILO EUPEWG XPNOLUOTIOLOUEVO OKLaYPAPIKO ot MT, TO YadoAivio®
(Gd).

B. ZIBNPOUAYVNTIKEG OUTIEG® TIOU ELWVOUV TO XPOVO T

H xprion oklaypapikwv péowv divel T duvatdmra va dlakplBel évag naboio-
YIKOG 10Té¢ and €va puOLoAoyLkd, dTav TPLY T XOPTyNnom ToU oKlaypaplkoU au-
T6 dev elval duvatdv.

1.7 EmAoyn Topnig

2710 oUoTNUa payvnTtikoU cuvtoviouoU, o eEetalduevog BplokeTal 6 éva opol-
oyeveég payvntiko medio. Ta npwtdvia €xouv dAa v (dla cuxvéTa NEPLOTPO-
Png (wo), onwg mpokurrel and m e&iowon Larmor. ‘Etal, dieyeipovral 6Aa ta
MPWTOVLA, OTAV EKTIEUMETAL O TIAANOG P 2.

Mwg duwg, amnelkovifetal TEAKA LA CUYKEKPLUEVN TOUR;

Katd t didpkela ekrmounng Tou padlomnaAipuou, apdyestatl éva Babudwtd pa-
yvnTiko medio and ta rmnvia Babuidag. Autd To Tiedio Tporornolel Tnv évtaon Tou
payvnTikoU Tediou Tou payvitn, katd prikog g dieubuvong Tou’. Emopévawg,
TWPEA TA TIPWTOVIA €XOUV DLAPOPETIKN wo, Katd Tn dleubuvon mou epapudleTal
TO payvntiké nedio. Me tnv erAoyr] Aoindv Tou katdAAnAou raAuou P.Z., dlata-
pdooovTal Ta MpwTtévia TNG TOUNG ou eEetddeTal.

2Tn ouvéxela napdyovtal duo akéua Babudwtd nedia, Ta oroia xpnoluelouv
yla va Xwpioouv TNV Tour 0g OTOLXELWDELG OYKOUG.

7.8 MayvnTikij Ayyeioypagia

H payvntikr ayyeloypagia sival pia pn eneppatikr) pé6odog anelkdviong Twv
ayyelwv. To peydho g mAeovékTnua eival otL dev elval anapaitnm n xperion
oKlaypa@ikou UNKoU.

"MapapayvnTika ovopaovrai Ta uhikd mou payvntiCovtal eAdxioTa, 6Tav TomoBeTnBolGV 0€ payvnTike medio (.. apyikio).

*AviiKel OTIG OMGVIES YaiES.

*21dnpopayvnTika ovopdalovra Ta uAikd mou payvntiCovral €vrova, 6Tav TomoBETNBOUV 0€ payvnTikG medio (.. o1dnpog)

“T'a eykapoieg Topeg epappoleTal BabuIdwTo nedio kard Tov GEova z, yia opeAinicg Topég Katd Tov GE0va X Kal yia OTEQAVIAIEG TOPES
Kata Tov a€ova y.
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Ei. 7.12 Mayvntkn ayyeloypagia aoptrs Kai VEPPIKWY aptnoLwv.

Katd tnv epappoyn g, AaupBdvovtal TplodldoTaTteg eIKOVESG TwV Ut eEETA-
on ayyelwv, ol onoieg pogpxovtal and avacuvBeon.

Me v avdrrtuén twv mnviov kat ™ BeAtiwon Twv AauBavouevwy eiKOVwy, 1
MayVNTIKY] TOPoypagia xpnotdoroleital oriuepa ya tn didyvwon nadroewy Twv
ayyeiwv oe TIOAEQ TIEPLOXEG TOU CWHATOG (EVOOKPAVIaKA ayyeia, KapwTideg,
ayyeia Tou Bwpaka Kal TNG KolAdg, ayyeia Twv dkpwv). (Eik. 7.12)

7.9 AogdAeia kai MpooTacia katd Tnv AM2

Onwg €xel 110N avapepbel otn payvntikr Topoypagia dev yivetal xprjon 1o-
vtiouoag aktivoBoAiag. Ot rubavoi kivduvol ou 8a propoucav va mpokUuyouv
Aotrtdv, Ba rtav and Ta payvnrikd nedia kat Toug maApoug P.2.

‘Ooov agpopd Ta payvntikd nedia mou xpnotuorolouvtal otn dlayvwaoTIKnA La-
TPIKN, dev €xouv UEXPL onuepa rapatnenBel BAaBepd BLOAOYIKA artoTeAEoUATA.

Ta padlopwvikd kuuata eivar duvatdv va MPOKAAETOUV TOTIKY) au&non tng
BepuoKkpaaiag Twv loTwv, AOYw TNG EVEPYELAG TIOU PeTapEpouy. Na to Adyo au-
16 €xel Beomuotel and n Alebvry Emtpornry AktivoAoyikng MNpootaciag 6t to a-
vWTATO OPLO ATIOPPOPOULIEVNG LOXUOG Yia 0AOKANPO To cwua eivat 0,4 Watt/kgr.
AUTO eA€yxeTal ouvexweg amd Tov umoAoyloTtr, agou Katd Tnv eloaywyn Twv
otolxeiwv Tou eEetalouévou, elodyeTal kat 1o BApog Tou oe Kkgr.

Ta dueoca mpoBArjuaTa Mou Pnopouv va Tapouctactouv oe ja eEétaon M2,
€XOUV OXE0M e TA METAANKA aVTIKEEVA Kal TIG NAEKTPOVIKEG OUOKEUEG TIOU Til-
Bavov va pépel o eEetalduevog, Kat eival duvatd va ennpeactolv and To [a-
YVNTIKO Tedio.

Ta petalkd avtikeipeva (Paiidia, kKAedld, K.A.) yrnopel va yetatparnouv oe
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«BAuata» und Tnv enidpaon Tou payvnTikou Tediou Kal va TPoKAAéoouV Tpau-
patiopouqg oe Tpoowriikd Kat eEgtalopévoug. M’ autd, mipty v e&€taon, o e&e-
Tagdpevoq mpenel va agatpel OAa Ta PHETAMIKA avTikeiyeva, oupnephaupBavo-
MEVWV Kal TWV HAyVNTIKWV KAPTWV (T.X. KAPTEQ TPpamnélng), oL otoieg, dlaPopPETL-
k& 6a aropayvnTioTouv.

Idlaitepn npoooxr) 6a npénel va divetal eniong oe popeia, otatd, oBideg o&u-
yévou, monitor pe ta onoia eival ocuvdedepuévog o aoBevnq. Av dev TIANPoUV TIg
anapaitnteg npodlaypapEg, dev TIPETIEL VA EL0EPXOVTAL OTO XWEO TOU HAYVI|T.

O1 aoBeveig e Bnuatoddtn dev urnopouv va uroBAnBoUv o€ ayvnTIKY] TOUO-
ypapia, yiati eival ubavév va anopubuiobei o Bnuatoddtng umd v enidpaon
Tou payvnTikoU rediou, yeyovdg mou unopel va mpokaAéoel akdua kat to 6dva-
TO.

‘Ocov apopd TIg TEPUTTWOELG A0BevWV Ue HETANNKA eppuTEUATA (XELPOUP-
YIKa clips, omovdulodeoieg, apBpomnAaoTIkEg, K.ATL), N e&€Taom unopel va yivel
META and diepeuvnon. Mpémnel dnAadr) va eEetaotel av To UAIKO Tou €XEL XpnolL-
portoinBel eivat owdnpouayvnTikd. Mpénel va onuelwdel 4Tt Ta UNIKA TIou XpPnol-
dortoloUvtal Ta Teheutaia xpdvia eival, Katd kavéva, acpan.

Elval arnapaimto eriong va eAeyxbel n mbavémrta va pépel o eEeTaldevoq
&€va owpata (.. okayla, opaipeg, Bpaltouara, K.Am.) kovtd oe {wTiKA dpyava
(eyk€palog, vwTialog HUENAG).

ZXETIKA HE TNV EYKUPOOoUVN, dev untdpxouv evdeiEelg 6t n AMZ prnopei va ripo-
kaAk€éoel BAGPN oto éuppuo. Map’ dAa autd, kaAod eival va anogelyetal n eE€Ta-
on Katd tn JIAPKELQ TOU TIPWTOU TPLUNVOU TNG KUNOoNG, eKTOg av dev UTtdpXeL
eval\akTik Adom).

lMNa va diepeuvnbolv 6Aa ta na-

: pardvw, TPETeL va yivovtal oxoha-

. OTIKEG EPWTNAOELG OTOUG £EETAlOE-

VOUG TIou Tpodkeltal va urtoBAnBouv

0€ JayvnTikn Topoypapia. Zuvribwg

Toug divetal va cuunmAnpwoouy éva

EPWTNUATOASYL0. ZuvioTdTal eniong
a N XPrion avixveuTr] HETANWV.

H kAewgTopofia sival akéua pa
ouxvr atia rou dev TPAyUATOTIOLE(-
TAl Jla QayvnTik Topoypagia. To
MPORANUA autd propel va avtie-
Twrotel pe TV KA evnuépwon
Tou aoBevoug, Tn xPron Kabp&etn,
OUCTAMATOG MOUCIKNG 1 aKOua Kalt
TNV Mapapovr) otnv eEETACTIKY aiBouoa evég auvodou Katd tn dldpkela TG eEE-
Taong. Map’ éha autd, oe nepimrtwon 1ou o eEetalduevog dev Propel va uro-
BANnBel otnv e&étaon, undpxet n AUon Tou ‘avolxtol’ payvnTtikoU TOUOYPAQPOU,
TIOU TIPOOPEPETAL KUPIWG Yla eEETAOELG TwV AKPWV Kal Tou eykepdiou (Eik.7.13).

Eik. 7.13 Avoiyto¢ payvntikos touoypagog
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O evoxAntikdg B6pupog mou mpokaieital and ta Babudwtd nedia katd
dldpkela G eEETaong, avTeTWITCETAL e TN XPTION WTACTIOWV.

Téog eival anapaitnto va avagepbel d1L n emtuxia g eE€taong eEaptdral
KaTd MOAU OGNV TANPOPOPNON TOU eEETAJOUEVOU KAL TNV QVTIUETWTILON OTIOLO0-
onrnote arnopiag Tou, avapopikd he Tnv eE€taon, Kabwg Kal n evnuépwaon Tou,
OXeTIKA e TN dldpkela Tng eEétaong.

7.10 E@appoy€g Aneikoviong MayvnTikou ZuvTovigpou

H AMZ elval pia anelkovioTikh UEB0d0g TIou TTapEXeL EIKOVEG TOU ECWTEPLKOU
Tou avBpwrivou cwpatog oe dldpopa enineda, xwpig T xperion lovtifouoag
akTwvoBoAiag. MapdAAnAa, ot Aap-
Bavdueveq elkdveg xapaktnpifovral
arnd uPnAn oKlaypagikr avtiBeon
TWV HOAQKWV poplwv.

Ol MAnpoopleg Tou napgxovtal,
KaTd TN MEAETN TOU KeVIPKOU VEU-
PIKOU OUCTAUATOG, elval aQvektiun-
TEQ. ZTOV EYKEPAAO, Yla TApAdeLy-
Ma, N HayvnTikg Topoypagia €xel
™V IkavétnTa va avixvelel TIoAU -
KpoUg dyKoug Kal va avadelkvuel
nadnoelg, 6nwg n okArjpuvon katd
TAGKQAG, TIOU KAud GAAN arelkovi-
OTIKY] HEB0DOG dev eival oe Bon va
kdvel. BonBd emiong onuavtikd o

Ewk. 7. 14.: OBeAwaia toun eykepdAou T:
pooavatoAlouod.

difla)
it

& i ,
l.- i{o-’:$
Ewk. 7.15: Apwotepd: OBeAwaia tour oopuikrc poipag (OM22) Tr mpooavatoAiouou.
Ac&id: OBeAaia tourj OMZ2 T2 mpooavatoAiguou.
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MEAETN TWV TABNoewWY TNG OTIOVOUNIKAG OTNANG, TG Kapddg Kal TNG KOIALAKNG
XWPAg.

E. 7.16
2repaviala Toun wukne dpBpwaorng.

H payvntikr) Topoypapia divel MOAUTIHEG TIANPOPOPI(ES KATA TN UEAETN TOU
HUOOKeAETIKOU ouaTruaTog. Oewpeltal HEBodog ekAoyrg katd tn dlepelvnon
nabroewv Twv apbpwoewyv. Ogov apopd otV avdadelEn 00TIKWV AANOLWOEWY,
uotepel oe oUYKPLON [E TNV arAr] aKTvoypagia Kat Tnv aovikr) Topoypapia.

Ew. 7.17 OBeAwaia tour moooKvNUIKIG Ewk. 7.18 2tepaviaia Toun nnyeokapr-
4pBpwong Kii¢ GpBpwang

H AMZ eival povadikr], ylati mapg€xel elkOveg Twv ayyeiwv xwplg T xerion
oKlaypagikou péoou. H payvntiki ayyeloypagia xpnoloroleital onuepa eupé-
wg OTnV arelkdvion ayyeiwv Tou ocwuatog, Onwg Ta evdokpaviakd, ta ayyeia
TOU TPaxAoU, TNG KOWAiag K.AT.
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Eik. 7.19 2tepaviaia toun 0T(¢ apBpWOELS TWV LOXIWY

H payvntiki xohayyeloypapia (MRCP) artoteAel évav amnAd 1pdémo HopPolo-

YIKAG anelkoviong Tou XoAngopou 3EvEpouU, XwPIg TN XProN OKIAYPAPIKWY |E-
owv.

Ei. 7. 20.: Mayvntikn topoypagia uaotwy.

Me tn xprion edkwv Tnviwy prnopel va yivel payvntikr Topoypagia otoug pa-
oTouq. H eE€taon autr| punopel va onbrioel otov evromoud NG KakoriBoug ve-
omAaoiag, oe ouvduaouod pe TN pactoypagia.

2TA PELOVEKTNATA TNG HeBOdou avapeépovtal To UPnAd KAoTog eykatdaota-
ONg Kal CUVTAPNONG, O AMOKAEIONOG OPLoPEVWY aabeviv (aoBeveig e Bnuato-
O6TN, METAAIKA eppuTEUUATA, K.ATL), KABWG Kal 0 peydAog Xpdvog eE€taong.

Map’ éAa autd, ol Taxeleq akoAoubieg TIoU XPNOYLOTIOLOUVTAL CHiEPa €XOUV
pewwaoel Katd oAU Toug xpdvoug Twv dlapdpwv eEetdoewy. EmumAéov, n xpnot-
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Ewk. 7.21.: EykGpaieg TopgS oty mepLoyr) me avw KotAiag

potoinon  pn oldNPOMAYVNTIKWY UAIKWY 0TA UETAAIKA EUPUTEUATA ETUTPEEL
oe eploodTepoug agbeveiq va unofAnbouv atnv eE€taan.

H avdrtuén g texvoAoyiag Twv payvnTiKwy TOPoYPAPwy divel eEArudopdpa
pnvluata yia to péAov, agou ol epappoyég tTng AMZ Ba enektabouv akdua re-
PLoadTEPO, EVW TO KOOTOG Kal 0 Xpodvog Ba peiwboulv, kablotwvtag tnv eE€ta-
on o TPOOoITY.
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H M.T eivat pua amelikovioTikr] pébodog e v onoia Aaupdvovtal EIKOVES
TOU E0WTEPLKOU TOU avOPWTIVOU OWUATOG O€ OAa Ta EMimeda, Xwpiq T xen-
on ovtilouoag akTivoBoAiag.

H apxn Aettoupyiag ™mg Baoifetal otn XeNoYomoinon .oxupouU UayvnTL-
koU Tediou kal PAdIOKUUATWY.

Ot AapBavépueveg elkéveg xapaktmpifovral ard uynAn avtibeon Twv pa-
AaKwV popiwv. H modtnta Twv eikévwv kabopiletal and wa minbwpa napa-
HETPWYV, oL omoieq eival eite eowtepikeg (T1, T2, mukvdTnTa MPwTtoviwy, por)),
eite eEwtepikég (TR, TE, Tl, mdxog TOURg, HECOSIACTNIA TOUWY, XPrjom OKLa-
YPAPIKWV HECWV, K.ATL).

Ad TIG EPEUVEG TTOU EXOUV Yivel wg onjpepa, dev €xel anodetyBel onuavti-
KAg Kivduvog wg pog Ta BIOAOYIKA AroTEAEOUATA TNG MAYVNTIKAG TOUOYPA-
olag.

O dpeaol kivduvol PoKUTTTouV ard Ta HETAANKA avTIKeleva TTou UMopeE,
umé v enidpaon Tou payvntikou Tiediou, va etatrparnouyv og ‘BAuaTa’ Kat
VQ TIPOKAAEOOUV TPAUUATIONOUG.

Emniong, ol aoBeveiq pe BnuatoddTn 1] HETAANKA eupuTEUIATA, TIOU ETN-
pedlovtal and 1o payvntikod edio, dev sival duvatdv va uroBAnBolv omyv
e&graan. Na mv npootacia Twv eEetalopévay eival anapaltnTo va GUUIAN-
PWVOUV, TIPLV TNV €EETAON, ASTTTOUEPES EPWTNUATOASYLO.

H AMZ npoo@€pel moAUTIN Boribela otn didyvwaon TIabrioewV Tou EyKe-
pA\ou, Tou vwTiaiou puehoU, Twv apbpwWaewy, TWV AYYEIWVY, TWV KONAKWY
0pYAVWY, K.ATT.

Melovektrjuata Onwg To UPnAd KAoTog Kal o UeYANog xpdvog eEETaong,
Ba ehaxlotoroinBolyv oto UEANOV, e TNV EEENEN TWV UAYVNTIKWY TOUoYPd-
PWV.

\_

J

EPQTHZEIZ

A. ATTavTiOTE OTIG TTAPAKATW EPWTHOEIC:
1. Mowa ta Bacikd TuAuata evog ouotruatog AMZ;

2. NeptypdyTe Ta dladoxikd Bruarta Tng Asitoupyiag Tou payvntikol Topoyped-

pou.
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3. Tt elval Ta mmvia padloouxvdtnTag;

4. MNolog 0 pOA0G TWV BABDWTWV TINViWY;

5. Ti eivat ot xpévol xahdpwong T1 kat T2;

6. Moleg akoAouBieq MaAUWY Xpnoyworolouvtat oty AMZ;

7. Mwg enmnpedlel n pon Twv Uypwv To orjua AMZ;

8. T eival ot elkdveg T1 kat T2 mpooavatoAlopou; Ti eival ol elkdveg TPOoaAvVATO-
AoUOU TIUKVATNTAG TIPWTOVIWVY;

9. TL yvwpiCeTe yia TN payvnTikA ayyeloypapia;

10. MNowa Ta TMAEOVEKTAMATA Kal TA HElovEKTAMATA TNG AMZ, gvavtl Twv AANwv
ATEIKOVIOTIKWY HEBSdwWV;

11. Na ouvtdEete éva epwtnUAToAdylo TIOU KATA TN YVWUN oag 6a mpéEmel va
oupnAnpwvetal and toug eEetalopévoug, Tipy TV £(00d0 Toug OTO XWPO TOU
payvntikoU Touoypdgou.

B. EmAEETe T owoTh andvrnon:

Zmv AMZ xpnouoroleital:
NAEKTPOUAYVNTIKN aKTIVOBOAlQ
lovtiCouoa aktivoBoAia

Ta NAeKkTPOVIA OTA ATopa Tou Udpoydvou
Ta MpwTévia ota dropa Tou udpoydvou

1.
A.
B.
2. H nnyn Tou orjpatog oty AMX eivat:
A.
B.
. Ta dropa Tou udpoydvou

21 payvntik Topoypagia Aaupdvovtal Touég:
. EYKAPOLEG

. EYKAPOLEG KAl aTEPAVIAIEG

oe 6Aa ta enineda

am > @

Ot payvrjteg Tou xpnotdorolouvtal euputepa otn MT eivat ot:
. Mévipol

. UTIEPAY WYILOL

. NAEKTPOMAYVIATES

W > e

(3]

. H emi\ekTikr d1€yepon Twv mpwTtoviwv yivetal ue ta:
A. invia P.X.

B. dlopBwTikd Tinvia

. BaBudwtd nnvia
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6. To nnvio ocwuatog oto MT urnopel va sivat:
A. uévo nopmnadg

B. pévo d€ktng

. kaL Tounodg kat 3EKTNG

7. Ta nnvia erugedvelag:

A. eival pévipa tufpata tou MT

B. xpnoluomolouvTal yia TNV €E€Taon EMPAVEIAKWY dOUWV
I. elval kal oprol kat 5ékTeq

8. O poAog Tou KAwPoU Faraday eivat:

A. va gurnodioel Ta padloPpwVvikd KUUATA Tou TIPoEpxovTal ard AAAEG CUOKEUER
va Kataypagouv and Tiq diatd&elg tou MT

B. va npootatéyel Toug epyaldpevoug amnd tny enidpacn Twv padloTIAAUWY TIoU
eKTEUTIOVTAL ard To cUaTNnUaA

. va npootatéPel Toug epyalduevoug and tnv enidpaacn Tou payvntikou mnedi-
ou.

9. Katd Tnv AMZ ta uypd anekovifovtal «wTelVA» OTIG EIKOVEG:
A. T1 npooavatoAlouou

B. T2 npooavatoAiopou

. mpooavatoAlopou TukvOTNTAG TPWTOVIWV

10. To Xpovikd didotnua 1ou pecohaBel and v apxn ag akoAoubiag AWy
MEXPL TNV apxr] TNG enduevng ovoudetal:

A. xpévoqg enavdainyng (TR)

B. xpdvog nxoug (TE)

I. xpdvog avactpo@ng (TI)

11. O aoBeveig Tou Pgpouv BnuatoddTn:

A. etutpéneral va untopAnBouv oe MT, petd and diepelvnon

B. dev emtpénetal va urtofAnBouv oe MT

. erutpénetal va urnoBAnBolv oe MT, xwpiq kavéva reploploud

12. Katd 1t dlepeldvnon Twv abrioswy Twv apbpwoewv n AMZ:
A. dev divel ONUAVTIKEG TTANPOPOPIES

B. elval n péBodog ekAoyNQ

I. divel mMAnpogopieg oe ouvduaoud e TNV AEoVIKY) Topoypapia.
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