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AKTIWVOOKOTINON

TLelval ?
Elvall piia StayvwoTikni e€€TaoN MOV ATELKOVLIEL TLG KLV OELG
EOWTEPLKWV LOTWV TOU CWHOTOC

Mpokettal ya aktwvoypadnoelc tne ibLag meploxng os SLASOXLKEC
XPOVLIKEC OTLYHEC Kal Kataypadn Twv elkovwy (frame) o€ Bivteo.




Mapadeypa aKTVooKOTNoNC
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0 Napadeypa : ayyeloypadia




AKTIVOOKOTINGN

o MaAalotepn SLATAEN OKTLVOOKOTINONC

Quwpakion
Pdopizouca ododvn
_ Auxvia Mpooctateutikn udaAivn
aktivwv-X ‘ odovn
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Mnxavnuo aKTvooKOomnong

]
0 Fewpetpla oxnupato¢ C-arm
0 KAaoowkn Auyvia aktivwv-X

KaAUtepn amaywyn Beppotntac Aoyw Twv cuveXwv SLadoxLlkwv
ekOEoEWV

Yrapén mAEypatoc petaél kaBodou avodou yla Tov EAEYXO TwV
ekBEoewV Ywpic va dtakomn uPNARC TAoNC




Mnxavno oKTVOOKOTINONC




AKTLVOOKOTINON - OVLXVEUTNC

o Tumoc aviyveutn ?

O ?
EVLoXUTNC ELKOVOLC

o Evioyutng swkovog

ArtoteAeital ano téocogpa KUPLOL LEPN:
® YUAAWO oepOKeVo TEPiBAnpa
® otpwpa «pwaodoploth» eLcodou
HUETATPETIEL TIG TPOOTIMTOUOEC OKTIVEG-X 0€ NAEKTPOVLA

dwopopioTrg
Eioédou

MAgypa

otpwpa onivOnpioth (m.x. Csl:Na, ZnS:CdS) o€ emadn pe pa

dwtokabobo

® nAektpovikol dpakot
Eotiaon nAektpoviwv
Ertaxuvon nAekTpoviwy -> EVICXUON CUOTOG

m otpwpa «pwaodoploti» €€060UL
LETATPETIEL TIPOOTIIITOVTA NAEKTPOVLA OE 0pATO PWG
HULKpOTEPN SLAUETPO MO TNV AVTLOTOLXN TNG EL0OSOU,
OXNUOTIOUOC AKTIVOAOYLKA ELKOVOL OE GULKpUVON.
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Mapadupo soobou Bdhauoc Kevol

Hhexpobia emtaxuvan, c
Kal £0TIaoNg Twv NAEKTPOVILY
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Evioyutnc elkovaog
]

o To ¢paocpa anoppodnong Tou omvenpLoT TPETEL VOL AVTLOTOLXEL OTO
daopa Twv PwToViwy TTou eEEPXOVTAL ATTO TOV 0.0BEVN WOTE VA EXOULLE
NV BEATIOTN amodoaon TOU EVIOXUTH ELKOVOG.
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Evioyutnc elkovaog

H dwtokaBbodoc (to teAeutaio oTtpwpa TNG EL00dou) elval Eva
Aemtto $UANO avTLpoviou Kat aAKaAlLkwy PETAAwV (OTtwg SbCS;) mou
EKTIEUTIEL NAEKTPOVLA OTOV TIPOOTIECEL OPATO WG OTNV EMLPAVELA
ToU.

Me amodoon tng taénc tov 10% n 20% amneAeuBepwvovtal epLTou
400 nAektpovia yLa kKaBe dpwtovio X twv 60 keV
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EvioxuTtnc elkovog

flo QTEKOVION OFE TIPAYMATIKO Xpovo amatteitoar AnPn 30 ewkovwv avd
deutepoAento. Ol elkOveC aUTEG Oev kataypdadovtal, €KTOC OV O EMEUPATLOTNC
LaATPOG BEoeL og Aettoupyia To MaPAAANAo cuoTnpa aktwvoypddnong — eyypadnc
video. Ta A€oV olyxpova cuotipata eyypddouv PndLaka.

Kataypadn dev eival anapaitntn koatd tn dtdpkela tng mpowdnong Kabetnpwv
oTIC ayyeloypadikec dtadlkaoieg, evw eival amapaitntn m.X. CUECWE META TNV
gyxuon oklaypadlknc ouvoiag oe ayyeia 1 oe Kolotntes. Me tnv kataypadn
napouotalovrtal Kal arnodnkeovTal To CNUOVTLIKA SLOYVWOTLKA EUPHUOTA.

H €€000G TOU evloXUTA E€LKOVAC Elval OUCLOOTLKA MLOL TUTILKA aktlvoypadia (o€
00ovn 1 eKTUTIWMEVN), OpwG 10 Aemtd aktwvookomnong Sivouv mepimou 18000
ELKOVEC, OOEC €lval AmapailtnTeC yla vo. amotunwBel n kivnon mou eivoal Kot to
{ntouuevo.

AkKTlvonpootaocia

O eVILOYXUTNC ELKOVOG eVIOYVEL TIC SLaPOPEG OTNV OTITLKA TIUKVOTNTA YELTOVIKWY TIEPLOXWV WOTE
Vol TIOPAYETOL pla akTtwvoypadlki €lkovo Pe TOAU AlyOTEpO OTOLXELX KOl KOTA OUVETELQ
Ukpotepn 66on (1 pe 5 PR ava ewkova, oe ouykplon pe ta 600 PR TNG KAAOLKNAC
aktwoypadiag)



Entitebec oBovec

JNUAVTIKO BApa Tpoodou otnv OKTWVOOKOTNOoN €&ivol Kal N eVOWHATWON TwV
enimedwv aviyveutwv (flat panel detectors) mou otadlakd avikaBLoToUV TOUG
EVIOXUTEC ELKOVOLC.

O emninedoc aviyveutng eival eva Aemto TeTpAYwWVOo GUANO-OTPWHO UE OLOTAYUEVEC
kpuotaAdotplodoug (thin film transistor arrays — TFT). To ¢UANo-oTpwHa €lval
douNnNUEVO HE elkovooToLXela pixels kot o€ kABe pixel avtiotolyel pia pwtodiodog, n
omola LETATPETIEL TNV TIPOOCTILITTOUCA PWTELVA EVEPYELA OE EEEPYXOLEVO NAEKTPOVLKO

onua.

Ermteldn n aviyyveutikn dtataén twv TFT eival evaiodntn otn dwtelvr) aktvofolia
(kat OxL otnv aktwoBoAia X), elval amapaitntn n mapouvcia omvOnpLoTh Onwc To
Csl (lwblovxo Kailolo), TTOU HETATPEMEL TNV TPOOTIMTOUoA OKTWOROAlae X o€
dwTewvn.
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Evioyutnc ewkovac — Entimedn oBovn
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Evioyutnc ewkovac — Entimedn oBovn

o1 MAgovektuata entimedng obovng

1 Aev napouoLlalel mopopopdwaon ELKOVOLC

o Avopolopopdia otnv pwielvoTnTa

| Digtal Flat Panel v | B ,EXEI- HEVd}\O El’JpOC
- s 0 AlaBEteL teTpaywvo medio kot mANpn
kKataAnyn tou Monitor
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H 60on aktwofoAiog otov aacBevn

MpEMeL va TIPOTIMATOL N TIAALLKY OLKTIVOOKOTINoN, 000 To SuvaTOV
LLKPOTEPOU PUBUOU Kal va eTiAEYETaL N B€on xapunAng 66ong tou ABC
(autopatocg EAeyxoc dwtevoTnTAC).

JUVLOTATOL N CUVEXAC XPrion tou epyaAeiou dlatrpnong tng teAevtaiog
£LKOVOLC, TIOU UELWVEL TO XPOVO TNC EVEPYOU AKTLVOOKOTINONC.

JUVLOTATOL N XPAON ToU HEYLOTOU SlaBEatpou (Kot katdAAnAou yla tnv
nepintwon) nediou.

To At Tou ToSOMANKTPOU yla AeLtoupyia TtnG Avyviog X mpEmeL va
yilvetal 600 To SuVATOV CUYKPATNHEVA KOL YOl CUVTOUO XPOVLKA
SdlaotApata.

H emtlhoyn eyypadnc Bivteo auvéavetal o puBUoc €kBeong Ko Kot
ouvernela n 66on otov acBevn).



AKTWVOOKOTINON : AKTWVompootaoia

40 seconds (low
fluoroscopy):
skin dose 0.01 Gy




April 1998 (4
months)

Oct 1999 (22
months)

July 1998 (7 months) Sept 1998 (9 months)

Nov 1999 (23
months)

Three TIPS procedures in 1 week in

" | type Il diabetic (Dec97). Total
. | procedure time 13 - 16 hours. Three

weeks later noticed 13 x 17 cm
mottled oval discoloration on back.
Initially diagnosed as strep
infection, then as herpes |, then as
allergic reaction to oral diabetic
medications. Diagnosis of
radiodermatitis in Oct98! (courtesy
of L. Wagner)




AKTIVOOKOTINON : AKTLVOTIpOOTOOLA

Emidpaon Tng Oéong Tou AcBevoucg
o€ oXéon ME

Tn Auyvia kai Tov EvioxuTtn Eikévag

In both situations the image (80)*
intensifier-to-focus distance is = 4.0 higher
the same, however, skin doses (40)*

are 4.0 higher in geometry .

The reason: INVERSE-SQUARE LAW

For the same image intensifier dose rate the entance patient skin
dose is 4.0 times higher



AKTIVOOKOTINON : AKTLVOTIpOOTOOLO
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Radiation
protection
measures

Lens dose,optional

Finger dose optional

Second dosemeter

Image outside and above the apron

intensifier - at the neck, optional

Patient | _ | Personal dose
' | dosemeter behind the lead apro.

Dose limits

of occupational exposure
(ICRP 60)

Effective dose 20 mSvin ayear
S averaged over a period of 5 years
xfray Anual equivalent dose in the
tube lens of the eye 150 mSv
skin 500 mSv
hands and feet 500 mSv

I‘Ri INTEENATIONAL COMMISSION ON FADIOLOGICAT PEOTECTION 118




Typical scatter doses rates during fluoroscopy

119



AKTIVOOKOTINON : AKTIVOTIpOOTO oL

OooL cuppetexouv otnv e€€taon-enepBaon opeihouvv va popouv
MPOOTATEVTLKA YUaALd (pe LOAUBO0) Kol TTPOOTATEUTIKO AOiLOU
(vt tov Bupeoeldn).

E€umtakoUetal otL kKaBe pebBodocg neploplopou tng So6ong otov
gEetalopevo, avtopata eplopilel ko tn 600N O0TO TPOCWTILKO, UE
KUPLOTEPN €€ QLUTWV TN CUVTOLEUCN TOU XPOVOU akTlvoBoAnonc.

Juviotatal emutAéov n xpnon LoAUBSVWY TTETAOUATWY YUPW ATtO
TO KpePatL Tou eEetalopevou Kal pExpL to £dadoc (kuplwe otav
ekel «kpUBeTaL» N Auyvia).

Mo)\uﬁ&vo nstaoua e €lOWKN uo)\uBéo Voo (v apaBupo)
avopTATAL TTO TNV opocbr] (R elval tpoxokivnto) yia va KaAUTITEL TO
KepAAL Tov enepPBatiotn, 0co dtaotnpa SoUAsUOULV TA XEPLA TOU
otov acBevn).



AKTIVOTTPOCTOATEUTIKA UECQ
1 TTPOCWTTIKOU




