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OPKOZ AIAAKTOPOZ IATPIKHZ 2XOAH2

Etre1dn n didonuog Twv latpwyv ZX0AR, Tou MNpuTAvEWS ETTIVEUOAVTOG £G TOUG
eauToic d10AKTOPAG dOKINAoAl PE KaTagiwolv, aut Te kal Tn lMputavnin
onuoaoia Tnvde didwur TTioTiv. HyAoBe pe Toug diIddcavTag Pe TauTnv TNV
TEXVNV, 00 YEVETNOIV €UOIOI, TN O€ TEXVN MNOAMN €TT° eupapin Xproeobai Tn
EMAUTOU €V TW Biw, al\” €1¢ dGEav Beou Kal avBpWTTWV owWTNEINV Kal TNG
TNOTEWG QUTNG TIMAV TE KAl OvNOIV TTAV JE O,TI INTPOU £PYOV £CTI, TTIOTWG KAl
QKPIBWG KATA QUVAMIV KOl KPIOIV TNV €PNV ETTITEAEWYV, TOiOI O€ VOOEOUTIV, AV
TE TTAOUCIOI TUXWOIV OVTEG NV TE TTEVNTEG, OMOIN OTTOUdN TNV €K TEXVNG
ETTAYIVEWV ETTIKOUPINV MNOE, TTAPABOAWCS QTTOTTEIPWHEVOS TNV TEO (ONV
QaTTOKURBEUOEIV UNd” TNTPEUCEIV ETTI XPNUOTIOUW 1 QATIOC INEPW. EG oIkiag o€
0KOOOG av €0iw, €0eAeA0E0Oal €T WEPEAEIN KAPUVOVTWY EKTOC €WV TTAONG
adiking. A &' av gv Bgpartrnin ) idw ) akoUuow 1 Kal aveu Bepatrning katd Biov
avlpwTTWY, & un UATTOTE EKAOAEECOQI £EW, OIYyAoECOal AppnNTa NYEUPEVOGS TA
TolaUTa, TNG Ot TEXVNG €mMNEANOE0Oal Katd duvaulv oTroudnyv TTAEioTnV
TTOIEUPEVOG aKpIBwoal TauTng Ta BEopia. Toiol &€ OOTEXVOIOT QINOPPOVA KAl
QINAVOPWTTOV EPAUTOV QEl TTAPECEIV KOl OQEAC ADEAPOIOIV IOV ETTIKPIVEOIV
Appeat TTav 0@l TTPOBUPWS CUUPBAAASPEVOC €€ OTEO av wWeAIn YEVOITO TOIOI
KAPvouaol. TauTtnv Jol TV eTTayyeAiny eMITEAEQ TTOIEOVTI €in ETTAUPACOaI Biou

Kal TEXVNG Kal @edv KTHoaoBal apnyova, TTapaaivovti O TavAvTIa TOUTEWV".



EYXAPIZTIEZ

Oa nveda va suyaplotniow dtatepwc tov entBAgmovra tn¢ dtatpiBrc, AvanAnpwtr) kadnyntn
ErtepBartikric Aktivodoyiag tou EKMA, k. Anuntpo @utrtiadn, yia tnv noAvtiun Bondewd tou,
UETAS00N yVwWonc Kol EUNELPLAC TOU Kal TN oThpLén Tou aTnV EKITOVNON QUTHG TG Epyaciac, n
ornoia 6ev Ba eixe oAdokAnpwUei ywpic tnv kadobdrynorn tou.

Entiong, tblaitepn uveia Ba ndeda va kavw otov Kadnyntr Aktivodoyiag, k. NikdAao KeAékn, yla
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1éLotnta tou Stevduvtr tou B’ Epyaotnpiou Aktivodoyiac tou EKTIA, o onoiog otadnke apwyoc
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MavtoAéwv, mou ue otiplée o auUTO TO eyxeipnuUa, oTAINKE OTO TAGL LUOU WE UTTOUOVH Kol

katavonon kabwc ertiong pe Bontnoe t000 oe YuxoAoyLko 000 Kal O€ EMIOTNUOVIKO emtintebo.
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NPOAOIOz

O mpwtonabng Kapkivog Tou Nmatog €ival n 6n Mo ouxvy KokonBela mMaykoopiwg. To
NMATOKUTTAPLKO Kapkivwpa (HKK) aviutpoowrnelel To 85% OAwv Twv nmpwTtonabwyv kKakonBewwv
Tou Anatog[1]. EmutpooBétwg, To Amap eival éva ovvnBeg Opyavo, Tmou MPooBAAAETAL Ao
HETAOTATLKN VOO0 olaitepa amnd Kakonbeleg Tou yaoTpevteplkol cuotiuatog[2]. O okomog tng
Bepuokautnplaong ival va KataoTpEYP el cupmayeic dykoug avfavovtag tn Bepuokpaaoia Toug
mavw amnod éva katwdAl (60°C  yla otyplaio vEKpwaon Tou oykou, 50°C  yla TapoTETAUEVN
€kBeon otn BepudtnTa) HEow ameuBeiag evepyelakng evandBbeong, n omoia TEALKA LETATPETIETOL
o€ BepudTNTA EVTOC EVOC TIEPLOPLOUEVOU Kal eAeyxopevou gupoug dpaong[3]. H xelpoupylkn
ekTopn e€akoAouBel va sival n mAéov Sladedopévn emhoyr) Bepamneiag TOCO yLa T LETAOTATLKA
vO0o0 000 Kal yla To HKK o€ mpwipo otadio acBevwy pe KaAd aviippomoUevn Kippwaon. QoTtooo,
Ol TEXVLKEC BepUoKaUTNPlOoNG TTAPEXOUV Hiol €YKUPN EVOANAKTIKN) UN XEPOUPYIKN Bepameia
Xapn otnv eldxota enepPatikl HEB0SO, TNV €EALPETIKA QAVEKTIKOTNTA KAl acdAAELD TwV
a0Bevwy, TNV anodedelypévn AMOTEAECUATIKOTNTA OE TOTIKO ETNMESO OTOV €AEYXO TNG VOOOU
Kal Tn oxedov ameploplotn emavaAnPuotnta pe xapnAd koéotog[4,5]. H mAslovotnta twv
aoBevwyv Tou €xouv dlayvwoBel pe kakonBela oto Amap Sev gival WOAVIKA yla XELPOUPYLKN
OVTLLETWTILON AOYW QVETIOPKOUC NTTATIKNA G AELTOUPYLAG, TTOAUECTLAKAG I TIPOXWPNHEVNG VOOOU N
ouvoonpotAtwy. Q¢ amotéAeopa TwvV ovwtépw, N Swadepuikny  Bepuokauvtnpioon
XpnoLloTmoLeiTal 6Ao KaL TEPLOCOTEPO Ot Beparmeia mpwtonabwyv kat dsuteponabwv Oykwv Tou
Anatog[6]. Tooo n Bepuokavtnpioon pe pikpokupata (microwave ablation - MWA) 6co kat n
Bepuokautnpiacn pe padloouyvotnteg (radiofrequency ablation - RFA)  umopouv va
xpnotpomnotnBouv, 6tav anotuyxavouv AAAeG BepameuTikég LEBodoL, €T WG CUUTTANPWLATLKN
Bepameia eite ywo tnv amoduyr XEPOUPYIKNC OVTIHETWILONG Kal tn Slatipnon uyloulg
napeyxupatog[2]. H MWA napoucldlel pLo oelpd TTAEOVEKTNUATWY O€ oUYKPLon e T RFA onwg

N KN Xpnolwlomoinon yewwoewyv, n mo mpoPAEPun {wvn Beppokautnplacpiol, n KaAlutepn
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OTTOTEAECHOTIKOTNTA TTANGLOV HEYAAWY OYYELOKWY SOoUWVY, N duvatoTnTa TOAUTOXPOVNG XPHONG
oA amAwv avtévwy o€ pio ouvedpia kal o peyalutepog Bepuokautnplalopevog oykog[7].
Mepikol gpeguvntég Bewpnoav otL n RFA ntav mo amodotikn yla tn Bepamneia evog HKK mou
TIEPLKAELETAL OO KLPPWTLKO NIatiko mapéyxupa (CLG), oe oxéon e Evav OyKo Tou TTEPLKAELETAL
Qo UYLEG NIATIKO apéyxupa (HLG), Adyw Tou dpawvopevou "oven effect”[8]. Apxika, n Bswplia
auTtn meplypadtnke amno toug Liu et al to 2006 kat Baciotnke otnv undBeon 6tL to CLG evepyetl
wG  SLaBAaoTIKOG LOTOG, OMOU  CUMTUKVWVETOL EVEPYELR, ETUTPEMOVTAG  UPNAOTEPEG
BEpLOKPOOIEG KOL OTN CUVEXELD TILO OLOLOYEVELG TIEPLOXEC Bepuokautnplacuou[9]. To "oven
effect" eixe odnynoeL peptlkol g KALVIKOUC Kal EMeUBATIKOUG akTvoAdyouc, va Bewpricouv to RFA
mBava AlyOTEPO QATMOTEAECUATIKO yla TOUC Oykoug Tou Teptfarlovtatl and HLG[3]. Auto,
woTo0o0, Katappidptnke oe pia mpoodatn pHeAETn Twv Cassinotto et al. o 2018, 6mou anédelée
un onuavtiky Stadopd tou oykou Tng lwvng Beppokautnplacpol (ablation zone — AZ) oe
oyKkoug, ite mepBarlovtal and HLG eite and CLG[10]. Auotuxwc, otn dtebvn BiPAoypadia dev
UTIAPXEL avTiotolyn MEAETN yla to MWA, To omoilo amoteAel To €PAATPLO YLA TIEPLOCOTEPN

£€PEUVA KOL YVWOELG YLOL TO HEANOV.
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NEPINAHWH

ZKOTOG:

Zkomog tn¢ Stdaktopikng Slatpfng eivat n avadpoutkr cUykpLon Kot aloAdynaon Tou OYKOoU NG
{wvng BeppokaUTNPLOCUOU KAl TNG HEWONG TOU amd TNV apxlkn ektipnon otov 1 upniva
TapakoAouBnong HeTtd tov Sladepuikd BeppokauTnPLOoUO He PikpokUpata (MWA) petafl

UYLOUG KOl KIPPWTLKOU NTATIKOU TtapeyXU LOTOG.

YAWkO kot M£Bodog:

Méoa amo pla Baon Sebopévwv evtomiotnkav 84 aoBeveic (118 nmatikolg OYKOug) TOU
urtoPAnBnkav oe Stadepuikry MWA pe to 1610 cuotnua. Epapuootnke o Aoyog Caudal-right lobe
yla tn SLaKkpLon TG opadog KIppwTikwy (n = 51) kot uylwv (n = 67) NMOTIKWY TTAPEYXUUATWV. To
Aoylopikd ITK-SNAP  xpnolgomolibnke yla TNV TOCOTIKOMOINon TOu Oykou TtNng wvng
Bepuokavutnplacpoul. O pakpug (LAD) kat o Bpaxug aovag 1 (SAD-1) kat 2 (SAD-2), n tapetpog
Twv aAowwoswv (mm) kat o 0ykog (cm?) twv wvwv Beppokauvtnpiaong afloloyndnkav yia Kabe
BAABN Kkal otig SUo ouddeg Katd TV apxkn ¢daon-baseline (apéowg petd tnv MWA) kat katd

™V napakoAouBnon — follow-up 1 pnvog.

AnoteAéopara:

Aev umipée onuavtikn dtadopd petafl Twv OyKwv Twv {wvwv KatdAuong katd 1o baseline
(opada vywwv: péoog dykog Beppokauvtnplacpol 14,84 cm? évavtl opadoc KIPPWTIKWY: HECOG
oyko¢ katdAvong 17,85 cm?, p = 0,31) kot 1 pAva petd tnv MWA (opdda uyuwv: HECOC OYKOG
kataAuong 9,15 cm?® évavtl opddag KIppwTIKWV: HECOG OyKog KataAluong 11,58 cm?3, p = 0,24).
Otav afloloyndnkav aveEaptnta toco n opada "vylouc" 600 kal n opada "KippwTkoUL" NTaATog,
unnpée onuavtikn dtadopd otn pelwon Twv Oykwv Bepuokautnplacuou (p-value < 0,001) anod

To baseline €wg kat to follow- up otov 1 prva. Otav ot Vo ouadeg cuykpiBnkav pe Baon t™n
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uelwon (35,12-38,34%) &ev umnpée onuavik OSwadopd oTtoug OykKoug NG Lwvng
Bepuokautnplacpou (p-value = 0,77)

Tuunepaocparo:

H Stadepuiky MWA oényet oe {wveg BeppoKAUTNPLACUOU CUYKPLOLUOU OYKOU TOOO OTO UYLEG
000 KOl OTO KIPPWTIKO NIOTIKO TAPEYXUUA. TOOO OTO KLPPWTLKO OGO KOl OTO UYLEG NTIATIKO
TAPEYXUMO  TtOpATNPEitOl  TopoPold  ONUAVIIKY — HElwon Tou oOykou NG  Lwvng

Bepuokautnplacpol 1 unva peta tn Beparneia.

ABSTRACT
Objectives:
To retrospectively compare and evaluate ablation zone volume and its reduction from baseline
to 1 month follow-up post percutaneous microwave ablation (MWA) between healthy and

cirrhotic liver parenchyma.

Methods:

Institutional database research identified 84 patients (118 hepatic tumors) who underwent
percutaneous MWA with the same system. Caudal-right lobe ratio was applied to distinguish
cirrhotic (n = 51) and healthy (n = 67) group; ITK-SNAP software was used to quantify ablation
zone volume. Long (LAD) and short 1 (SAD-1) and 2 (SAD-2) axis, tumor size diameter (mm) and
volume (cm3) of the ablation zones were evaluated for each treated lesion in both groups at

baseline (immediately post ablation) and at 1 month follow-up.
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Results:

There was no significant difference comparing ablation zone volumes at baseline (healthy group:
mean ablation volume 14.84 cm? versus cirrhotic group: mean ablation volume 17.85cm?, p =
0.31) and 1 month post ablation (healthy group: mean ablation volume 9.15 cm? versus cirrhotic
group: mean ablation volume 11.58 cm?3, p = 0.24). When both “healthy” and “cirrhotic” liver
group were evaluated independently there was a significant difference of ablation volumes
reduction (p-value < 0.001) from baseline to 1 month follow-up. When both groups were
compared based on reduction (35.12-38.34%) there was no significant difference in ablation

zone volumes (p-value = 0.77).

Conclusions:
Percutaneous MWA results in ablation zones of a comparable volume in both healthy and
cirrhotic liver parenchyma. Both cirrhotic and healthy liver parenchyma experience a similar

significant reduction of ablation zone volume at 1 month post therapy.
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1.ANATOMIA

1)’ Hrap

To Amap ival To LeyaAUTEPO OPYOVO, AVIUTPOOWIEVOVTAC TEPLTIOU TO 2% £w¢ 3% TOU HEOOU
owpatikou Bapoug. To Nmap €xel 2 AoPoug mou cuvnBwg meplypadovtat pe SUO TPOMOUG, UE
Bdaon tn popdoAoyiki avatopia Kot Tn AELITOUpYLKA avatopia (onwg amnelkoviletal otnv Eik. 1).

[11,12] Bpioketal oto 6€€l0 Avw TETAPTNUOPLO TNG KOWLAKNAG KOWNOTNTAG KATW amd to 6g€Lo
nuISLadpayua, MPOooTATEVETAL amd Tov KAWRO Twv TAsupwv Kal Statnpel tn B€on tou péow
TIEPLTOVAIKWY EVWOEWV, TIou avadépovtal w¢ cuvdeopol (Ewk. 2). Av kal dev gival mpaypatikol
ouveoOL, OL EVWOELS UTEG elval adlamépaoteg Kal Bpiokovtal o€ cuveéxela T kapag Glisson

1 TOU avTioTOLYOU OTTAQXVIKOU TIEPLTOVOILOU TOU NTTATOG.
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A£§16¢ AoPoC Aprotepdc AoPog

Eik 1. MpocBa «kat omicOwa

emupAveld TOU NTOTOG  TIOU
amnelkovilel tn Slaipeon Tou
Amato¢ ot oploTepO Kot Seflo
Nmatikd AoBo HE TNV AVATOULKA
TMNMOTIKA  Tafvopnon  Tou

Couinaud. [13]

A£§16¢ AoPog ApLotepog AoPog

/

KK® Kepkodopog AoBog



Awadpaypa

Ag€10¢
TPLYWVLKOG
oUVSEGHOG

AploTtepPOC
TPLYWVLKOG
ouv8ecHOg

Apemnavoeldnig
oUVSEGHOG

21poyyUAog
oUvVOEGHOG

Ewk 2. MepLtovaikeég ouvdEoelg Tou Nratod. [13]

Il) Z0véeopoL Anartog

O Spemavoeldn ¢ ouvdeopog eival pLo mpooduan, mou eKPUETOL OTOV OUPAAO 1 KOVTA OF
QUTOV Kal cuveXilel otnv mPOcOLla TAEUPA TOU AMATOG O CUVEXELA TNG OMDAALKAC oxlopng. O
Spemavoeldn¢ ocuvdeopog TOPEVETAL KPAVIAKA KATA UAKOG TG mpodoblag emidpAavelag tou
AMOTOG, AVOUELYVUETAL UE TO NIOTIKO TIEPLTOVALO Kol TOPeVETAL Oomobiwg yla va yivel to
PG00 TR TOU apLoTEPOU Kal Tou de€lol oTedaVIAIOU CUVOEGHOU. XELPOUPYLKAG ONUACLOG,
otn Baon tou dpemnavoeldy CUVEECHOU KATA MKOC TOU ATOTOG, oL NMATIKEC GAEPREG eKBAAAOUV
otnv Katw kolAn dpA£Ba (IVC). [14] Mia cuvnBng mapavonon mou oxetiletal PUe Tov SpEMAVOELSN
ouvbeopo eival otL dlalpel to Amap oe aplotepo kat €6 Aofod. Me Bdaon t popdoAoyikn
avatouia, auto pmopel va gival aAnBbé¢- wotodoo, autd dev LoyUeL amod Asttoupyikn anoyn (Ba

oulntnBOel apyotepa).
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EVTOC Tou KOTWTEPOU AKPOU Tou Spemavoeldr) cuvdéopou Bploketal to ligamentum teres
(otpoyyuhog ouvdeopog), éva umoAswupa tng oudaiikng PpAEBag (ductus venosus) Tou
TopeVETOL OO Tov Opdpald otnv oudaAlky OXLOU OTMOU PBPIOKETAL O CUVEXELQ ME TO
ligamentum venosum KoBw¢ eVWVETAL HE TOV aplotepOd KAASo tn¢ mulaiog PpAEBag. O
ligamentum venosum PBploKeTol LECA OE PO OXLOWN OTNV KATW EMLPAVELA TOU AMATOC UETOED
Tou Kepkodopou AoBou omicBia kot Tou aplotepol Aofoul mpocbia, omou enevdUEeTAL, ETIONG,
OO TIG TEPLTOVAIKECG TITUXEC TOU EAAOOOVOC ETUMAOUV (YaOTPONTATIKOG oUVSEOUOG). Katd tn
Slapkela ¢ epPpuikng Lwng, o ductus venosus eival UTIELOUVOG yloL TNV TTAPOXETEUCN TNG
mAeloPnoiag tng pong Tou atpatog tng ondaAkng pAéBac ancubeiag otnv IVC, petadépovrag
0&UYOVWHEVO aipa amd tov mAakoUvTa oto EuBpuo. Meta tn yévvnon, n opdaAikn GAERa KAEiveL
kaBwg apyilel n puacloAoyikn veoyviki KukAodopia. Me Tnv mapoucia mMuAaiag uméptaong, N
oudalikn GAEBa umopel va emavaonpayyomnolnBel yla va emtpéPel TNV mulaio mapdnAeupn

KUKAodopia HECW TOU KOWALOKOU TOLXWHOTOC, YVWOTH W¢ «Kedaln HEdovoagy.

KedbaAlkd TOU NTATOG UTIAPXEL ULOL KUPTH TIEPLOXN KATA UNKOG TNG SladpayUaTikng
€M AVELAC TIOU OTEPELTAL OmoLaodAmoTe CUVOECULKNAG oUVEEDNC I TtepLtovaiou. Autr n yupvn
TLEPLOXN TOU ATaTtog cuvOEeTal Ue To Sladpaypa pe Aemto wvwédn otd. O otedaviaiog cuvdeopog
Bploketal mpooOla kot omioOla TNG YUUVAG QUTAG TIEPLOXAG TOU ATOTOC, TIOU ATOTEAELTAL ATO
TEPLTOVAIKEC OUVOEDELG TOU Sladpaypatog. OL TEPLOXEC UTEG CUYKALVOUV aplotepd Kal de€Ld
TOU AMATOC oxNHUATi{oVToC TOV apLloTEPO Kal Tov €L TPLYWVIKO oUVOeaHOo, avtiotolya. O 6g€10¢
otedaviaiog kal o §e€LOG TpLYwWVLKOG cLUVOETOC TTopeVovTaL OTtioBLa Kal oupaia Tpog tov Se€Lo
vedpO, MPookoAAwvTag To Nmap oto omiocBomnepitovalo. OAeg ol cuvOEoell cupBAaAloUV OTN
otaBepomnoinon Tou AMATOg eviog Tou Se€lol Avw TeETAPTNUOPLOU TNG KOWLAG. Katd tn Sldpkela
HLOG XELPOUPYIKNG EMEUBOONG, N KLVNTOMOINON TOU AMATOC amaltel tn Slalpeon autwv Twv

oVAYYELWV CUVEECUWVY. To ATOp €XEL OTEVEC CUVOEDELG e TTOAAEC SOUEC KAl Opyava.

H kdtw koiAn dpAERa (KKD) Statnpel otevr oxéon Ue tov kepkodOpo KaL Tov S€ELO NMATLKO
AoBo péow ouvdéopwy. [15] Autol oL cuvdeopol eival yédbupeg anod eupu pepPpavwdn Lotod, mou

QOTEAOUV MPOEKTAOELG TNG KA ag Glisson amd tov kepkodopo kat tov §e€ld nmatikd AoBo. Ot
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ouvdeopol autol Sev elval amAOG CUVSETIKOC LOTOG AAAQ TTIEPLEXOUV CUOTATLKA TOU NTATIKOU
TIAPEYXUUOTOC, CUUTEPINAUBAVOUEVWY TWV TIUVAQLWY TPLASWY Kal TwV NMATOKUTTApWVY. Q¢ €K
TOUTOU, KATA TNV KVNTOMOLNGN TOU AMATOG, 0L CUVSECGHOL QUTOL AmaLTOUV XELPOUPYLKN akpiBela

WOoTE va anodpeVYETAL N TIEPLTTN aLpoppayia i n dtappon XoANg Katd tn SLdpKela tng eMEPaonc.

Ill) Nepinnatika 6pyava/avatopky oxéon

O yaoTtpevieplkog owAnvag €xel dtadopeg ocuvdéoelg pe to Amap (Ewk. 3). O otdopa)0g
OUVOEETAL IE TOV APLOTEPO NTATIKO AOBO LECW TOU YOLOTPONTIOTLKOU CUVOECHOU 1) TNG AVWTEPNG
TITUXNG Tou €AAco0VOoC eMiMAouY, 0 omolog gival pLa Tpooduon CUVEETIKOU LOTOU HETAED TNG
€A\AOOOVOG KAUMUAGTNTAC TOU OTOUAXOU KOL TOU OpLloTEPOU nratikou AoBou oto ligamentum
venosum. INUOVTIKEG VEUPLKEG KOL OYYELAKEG OOMEC UTopel va OlEpyxovtal €viog Tou
yaotponmatikol  ouvdéopou,  ocupmeplAapPavopévng  TNG  NMATIKAGC  Holpag  Tou
TIVEULOVOYQLOTPLKOU VEUPOU Kall, OTOV UTIAPXEL, Hlag aAAOSpOUNG apLOTEPNC NTTOTLKNAG apTnELag
TIPOEAEUONC OO TNV OPLOTEPN YAOTPLKN aptnpia. H ATk KA ToU ax£0G EVIEPOU, OTIOU
TO AVLOV KOAOV LETATITITEL OTO EYKAPOLO KOAOV, BPLOKETAL O€ KOVTLVI amootaon N LEPLIKEC HOPEG
o€ apeon enadn pe tov 616 nratiko AoPo. EmumAéov, o SwdekadAKTUAOC Kal oL TtUAaileg SOPEG
Bplokovtal o€ AUeEOn OXEON HUE TO AMAP UEOW TOU NMATOOWOEKASAKTUAIKOU OUVOEGHOU

(katwtepn TTUXN TOU EAACOOVOC eMimMAoUV) Kal TNG TUANG Tou Rmatog.[11]

22



IT GA0g 0UVOEOHOS TOU ATTATOS ) i
(%?rtyg(:paxﬁefoa oppohiki] pAEBa) ApioTep6s AoPds Tou fraTog

TetpdmAeupog AoBos N, g O kepko@Gpog AoBdg opdpevos
A\ 4% &

‘ - péow Tov EAGOOOVOS ETITAGOL
o - 3 ) A/
y 4 &
' 8% |

. XoAnb&éxos kboTn (nraToyaoTpikdg olvoEaH0S)

«MapéBupor Siavoryév oTo édagoov
emimovy (nmoaTobwdekadakTuNIKGG
\, 0Uvbeo}i0g)

Ae&§i66 Aopds Tov
fraTog

‘16100 nraikn apTnpfa

EmimAoiké
Tpripa (Tou
Winslow)

XoAnd6yog mépog

(HmaTikr)
TruAaior Ao

(onm(ﬁ ‘Edaocov
PITOVAIKGG) eMMAOLY 4
(qmarToyooTpiks
‘ olvbeap0S)
Awdeka- ol s Zmhivog
SékTudo » =
ZTOpaK0S
MeiCov : AT Vg F 4 Z 5
emimAovy s . : | g ' A Y N ApioTepi]
S ; ) _ Vo % KONIKH
(oTrAnvikr)
ki : : : ‘ KO
3 3 . g i
KONk e = g S iy, o : MeiCov
(nmaTiki) =/ SV L v y A 5 D e emimAovy

Koy

Ewk. 3. AVOTOLLKE) OX£0N TOU ATIATOG LE TLG YELTOVIKEG SOMEG. [219]

H katavonon tng avatopiag tng mUANG Tou AMATOC £ival amopaitntn yla TNV NIATIKA

EKTOMN KO TG ouVAdELG ayyELOKEG Kal XOALKEG OVAKATOOKEVEG. Eviog tng mUANG Bploketal o

KOLWVOC X0ANSOX0C MOPOC, N NTATIKN aptnpia kot n nuAaia ¢pAEBa mou mopevovtal o€ TTAAYLA,

pueocaia kat omicBia Siatafn, avtiotoxa. To otoplo tou Winslow (emutAoikd otoplo) €xel

ONUAVTLKA ONUOOLO Yl TNV NITOTO-TIAYKPEATO-XOALKI) XELPOUPYLKN. TO EMUTAOIKO TpriHa Tou

Winslow, mou meplypddnke apxikd amod tov Aavo avatopo Jacob Winslow to 1732, sival pla

ETUKOVWVLA 1] oUVOeoN LETAEL TNG TtEPLTOVAIKAG KOWAOTNTAG KOt Tou eAdccovog Buldkou. Katd

TN SLApKELA TNG NITATIKAG EKTOMNG, N OVAYKN Lo TTARPN €AEYX0 TNG NITATIKNAG QYYELOKNAG ELOPONG

Umopel va emiteuxBel pe tov xelplopod Pringle. [16, 17] O XelpLOMOG AUTOG, TTOU avamtuxOnke anod

€vav AuotpaAo xelpoupyo, tov James Hogarth Pringle, evw Bplokdtav otn Maokwfn tng

IKWTLAG, KATA TN SLAPKELA TNG AVTIUETWIILONG NTTATLKOU Tpal patog, mepthapuBavel tnv anddpaln
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NG NMATIKAC apTNPLOC KAl TNG EL0PONCE TS TUAaiag GAEBAGC HECW TOU EAEYXOU TNG NTTATIKAG
TIUANG. AUTO umopel va yivel pe tnv TomoBETnon evog peydlou odlyktipa otnv mUAn 1 mio
TPAUUATIKA LLE TN XPrON EVOG ALLOOTATIKOU EMISECHOU TTOU SLEPXETAL To TO Tprpa tou Winslow
kal To pars flaccida (Stapavég TuRpa Tou EAA0OOVOCG OTIAQXVIKOU XLTWVA TIoU BplokeTal mavw
arno Tov Kepkodopo AoPd) mou TePIKAELEL TNV NIATIKA TIUAN.

H xoAndoxog kuotn Bploketal otnv omicbila emipavela Twv TUNUATWY IV kat V. Apxetal
O€ OUVEXELO UE TOV KOO XOAndOXO MOPO UECW TOU KUOTIKOU Ttopou. EmumAéov, n KuoTLKA
aptnpila ouvnBwg mpokUTtel wG KAAdog tng Seflag nmatikng aptnpiag. H katavonon ng
oavatopiag Twv muAaiwv ayysiwv kal Twv xoAndopwv sivat {wTtlkAg onuaciag, dedopévng tng
HUEYAANG QVOTOMLKAG HETAPBANTOTNTAC TOUG, yla TNV amoduy aKoUGLOU TPOUUATIONOU KOTA TN
SLapKELO OTIOLACONTIOTE XELPOUPYLKAG EMEUBACNG OTO NTIAP, TO TAYKPEAC, TIG XOANdOpOoUG 1 TO
EVTEPO.

ErutAéov, to 6e€10 emvedpidlo Bpiloketal evidg Tou omoBomnmepitovaiov KATW amnd Tov
6e€10 nmatikd AoBo. H Sefla emvedpldikn dAEBa mapoxetevetal ansubeiag otnv KKD- wg ek
TOUTOU, MPETEL va SIVETAL TTPOCOX! KATA TNV KIVNTOTIOLNON TOU ATIATOC WOTE VA arnodeVYETAL N
armokOAAnon tng PAEPRaC ) n akovola Statoun oto envedpidlo, KaBwg auto pmopel va odnynoet

O€ ONUAVTLKA alloppayia. [11]

IV) Agpdko Kal veEupKO Siktuo

To Amap Slabétel £va emidpavelako Kat £va ev Tw BABeL Aspudikd diktuo péow Tou omoiou
anootpayyiletal n Aéudog mou nmapdyetat oto Rrap. [18] To ev tw Babel diktuo eivatl umevBuvo
yla tn HeyaAutepn AsUdLK OMOOTPAYYLON TIPOG TouG £€w GPEVIKOUG AsUPAOEVEG PECW TWV
nratikwv GAEBwY Kal TPog TNV MUAN HEow Twv KAASwV tnG TuAaiag pAERaC. To emidavelakod
Siktuo Bploketal evtog tng kaPag kol dtaxwpiletal oe mpooOila kot omicbwa emidpavela. H
nPoodLa eMIPAVELD TIOPOXETEVEL KUPLWE TIPOC TOUG PPEVIKOUC AeUDPASEVEG HECW TNG YULVAC
TLEPLOXN G TOU ATIATOC VLA VAL EVWOEL e TO HECOBWPAKLKO KOL TO £0W UACTIKO AepdLko diktuo. To
6lktuo ¢ omiocBlag emdpavelac  TOPOXETEVEL OTOUC  TwWAaioug  Aspdadéveg,
ouunepAaUBaAVOUEVWY TOU KUOTLKOU TIOPOU, TOU KOWOU XOANnSOXou Topou, TNG NTATIKAG

optnpelag, Twv TEPUTAYKPEATIKWY, TIEPIKAPSIAKWY Kol KOWLOKWV Aspdadévwy. Ta potifa
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AepUdIKNC QTMOXETELONC EXOUV XELPOUPYLKN onuacia ocov adopd tn AspudadevekToun ToU
T(PAYLATOTIOLELTAL YLO TOV KapKiVo TNE XOAndoxXou KUGTNC, TOU NTATOG KOL TOU TTAYKPEQATOG.

H velpwon kal o €AeyxoG TNG NMATIKAG Altoupyiag sival moAUTAOKOL Kal OXL KOAQ
katavontol. Qot600, OMWCE KAl TO UTIOAOUTO CWHA, TO ATap SLaBETel mapaouumadnTiky Kol
oupmadnTikn veupworn. OL VEUPLKEG LVEC TIPOEPXOVTAL ATIO TO KOWALOKO TAEYUQ, TA KOTWTEPQ
Bwpakikd yayyAla, 1o O&gfl6 dpevikd veUPO KAl TO TIVEUHOVOYOOTPLKO Vveupo. Ta
TIVEUOVOYQOTPLKA VEUpa Xwpilovtal o mpocblo (aplotepd) kat omicbio (6e€ld) kAado kabwg
mopevovtal anod Tov Bwpaka otnv Kowtd. O pdoblog mveupovoyaoTtplkog KAadog Slatpeital o
KEDAALIKO Kal NMATIKO KAASO €K TWV OmMoiwv 0 TEAeUTALOC SLEPYETOL OO TO EAACCOV ETMAOUV
(yaotponmatikdg oUVEEOUOG) yla va VEUPWOEL TO Amap Kal elvat umevBuvog yla tnv
mapocuuUnadntiky veupwon. H ocupmabntiky vEUpWOn TPOEPXETAL KUPLWE Ao TO KOWALOKO

TAEY O KABwWG Kot oo Ta Bwpakika orAaxvika veupa. [11]

V) MKpOOKOTILKI OLPXLTEKTOVLKI)

H Bepehwdng katavonon tng Asitoupylag tou nmatog opxilel pe TN yvwon tng
HULKPOOKOTILKAG apXLTEKTOVIKNG (ELk. 4). MuAaieg odol gival To Siktuo Slavoung Twv CUCTNHATWY
™G muAaiag dAEBaC KAl TNG NMATIKAG apTNPLOG KL LE TN CELPA TOUG TO SikTUO GUAAOYNG EKPOWV
yla ta XoAlko Sévtpo. To mapéyxupa Ghofevel nmatokUTTAPA, TO OTOLA AVTUTPOCWIIEUOUV TO
60% tou OUVOALKOU KuTtapPKoU TMANBuopoU kat to 80% TOU OYKOU TOU NTATOG Kal €ival
OPYOQVWUEVA OE VO AVOOTOUWTIKO CUCTNUA TIOU SLATPEXEL TNV anmdotaon ano tnv nulaia 060
€wg To TEAKO nmatikd dAeBiblo. Metafl Twv MAAKWY TWV NMATOKUTTAPpWY Ppiokovtal ot
ayyelakol xwpot, ou ovopalovtal KOAToeLSN. MpokeLtal yla €va Lovasilko ayyeLaKO OTPpWHA,
HE MeEYOAWV OloOTACEWV ayyelakous SlaUAoug mou otepouvtal Baoikng MeRBpavng kat
ETUTPEMOUV TNV €AcVUBepn avtalAayr TwV KUKAOGOPOUVTWY HLAKPOUOPLWY LE TO NITATOKUTTAPA.
To AeyOpeva pn TIAPEYXUHOTIKA KUTTAPO TIou €mMevOUOUV Ta KOATIOELSN TepAapBAvVoUV:
evboOnAlakd kUttapa KOAMoeldwv, TEPLKOATIOELS NMATIKA OOTEPOELSN KUTTOPA KAl TO
evboauAwa kuttapa Kupffer. TEAog, To alpa mou pEet pEoa amo ota KOAToeLldn e€€pyetal amo
TO ATAP HEOW TWV SLAKAASWOEWV Tou NMATIKOU GAEBLKOU CUOTAHATOC, O UIKPOTEPOG OO TOUG

OTolou¢ €lval To TEAKO Nratiko PpAeBidio. [19]
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VI) MuAaia 0866 kat X0ALkG cuoTRHA

Tooo n mudaia GAEBa 600 kal n nmatikn aptnpia, pall pe ta ekpopnTKA QUTOVOUQ
velpa, ELOEPYOVTAL OTO NTtap amo TV NUAN. H mUAn eival emtiong n B€on omou ta xoAndodpa kat
Ta Aepdayyeia e€€pxovral ano to Amap. KAadot tng nmatikng aptnpiag, tng muAaiag GAERag,
Tou XoAn&bxou mopou Kal Twv Aepdayyeiwv dakAadilovral pall o nuAaieg odoug péow Tou
Nmatikol Tapeyxupatog (Ew. 4). Ou mulaieg odol avadépovral HEPLKEG POPEC WG TIUAALEG
TPLASEG AOYW TWV TPLWV KUPLWV OTolXElwv Toug (mulaia dAEBa, nmatikn aptnpia, xoAndoxog
Tmopog). Qotdéo0, n TMPOTIHWHEVN opoloyia eival n mulaio 066¢, emeldry ouxva UTIAPXEL
TIOAAQITAOTNTA NTATLKAC apTtnplag-xoAndopou mopou péoa oe KABe mulaia 060.[20] Metd ano
npoodeuTikn SltakAadwan, ot teAkol kKAadol Twv MUAaiwv GAEBwWV KOL TWV NITATIKWY APTNPLWV
TP0d0S0oTOUV WE alpa Ta KOATIOELSY), EMEKTELVOEVOL TIEPLTIOU KABETA OTLG TIEPLOXEG ATIOPPONG
HETAEL YELTOVIKWY TIUAaiwv odwv. KAddoL Twv Nmatikwv aptnpuwv tpododotolv emiong to
TeEPLBPOYXIKO TIAEYUO TPLXOEWOWV ayyeiwv mou tpédouv ta xohayyeia. Autd Ta TPLXOELSIKA
TMAEyHOTA 0T OUVEXELA eKPAAAOUV oTa KOATOELSN (MEOW QPTNPLOTUAQIWY OVOOTOUWOEWV).
Emeldn O0Aa autd ta ayyeia €xouv aveédptnNTOUG MEPLAPTNPLAKOUG OPLYKTIPEC, TA KOATIOELON
6€xovtal éva molkilo pelypa aipatog amod tnv mulaio PAERA KoL TNV NTTATIKI APTNELOKN PoN
.[21,22] AdoU nepdoel amod ta KOATIOELSN, TO Aot CUAAEYETOL OF PLKPOUG KAASOUG TWV NITOTIKWY
dAeBwv (teAkEg nriatikég dAEPeC). OL PAEREC auTEG TopeLovTal aveEdpTnTa ATO TIG TIUAALEG
060U¢ Kat ekBal\ouv oTIg NATIKEG PAEPREC, oL omoleg avaduovtal ylo va evwBouv e TNV KATW

KolAn PAEPBA pEow EexwPLOTWVY OTOUIWY ATTO TOUG LEYAAOUG NTTATLKOUG Ao oUG.

To AeudpKo LypPO TIPOEPYXETAL ATTO TNV AVASPON por TOou UYPOU oToVv XWPOo Tou Disse Kal £Tol
oUA\EyeTal og TUGAA Aepdka TPLXOELO aYYELD OTOUC XWPOUC TOU CUVOETLIKOU LOTOU EVIOG TWV
muAaiwv odwv.[23] H mpayuatikr) cuvdeaon, LeTafL Tou gyyUg AKPOU TOU XWwpou tou Disse otn
emupavela mulaiog odou-mapeyxUHaTog Kal TG AEpdkic odou, amodidetal oe évav
nipotelvopevo xwpo tou Mall [24] n Umapén tou omolou Sev €xel anodelyBei mote. To vypo, Mou
TIEPLEXETAL O€ AUTA Ta Aspdayyeia, KIVelTal mPog TNV NTATIKN TTUAN Kal TEAKA otn XuAodopo

be€apevn ( cisternae chyli ) kat otov Bwpakiko mopo. H Aéudog e€€pxetal EMiong amo To AMap os
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HKpa Aepdayyeia mou cuvdéovtal e TIG LeEYAAUTEPEG NIATIKEG PAEPEG, Ta omola ekBAAAouv oe

pueyaAutepa Aepdayyeia Katd UKo Tou Tolywpatog tng KKO. [19]

Hmrariceg @A Bo
Ymohdfa gAéfa / ; Yroddfies @ABeg
Kevrpixr @Aéfa y

Mulaics Tpiddeg

-
3

s

“1S1e naTik apTnpia 4 [\
(Hrramike) mulaia pAEfa Y i
Kovag nrraTikig mopos

Meproryyeiaxs) Ivadng kayxx (Tow
Glisson) wpooekBaMovoa péoa oTnv

TIOAN TOU ATTATOS KATA HAKOS CyYEIWY
Ko YOAN)

Ewova 4. H uAaia tprada. [219]

V1) XoAndopo dévipo

To evéonmatikd xoAndopo Sévipo amoteAsital amd moANAmAoOUC aywyoug, Tou eival
UTELOUVOL YL TO OXNUATIONO KoL TN HeETadopd TNG XOANG ard To Nrap oTo SwdekadAKTUAO Kat
ouvnBwg, akohouBel to Mudaio PpAeBLkd cuotnua. O Se€LO¢ NTATIKOG TOPOG oxnuatiletat and
gvav mopo amo ta tuRpata V kat VIl kat évav onioBlo mopo and ta tuApata VI kat VI O
MPOoBLo¢ TOPOG MopeVETAL e TIPOCOLO, KABETO TPOMO evw O omicBlog mMOpog mopeVETAL UE
mAdylo, opllovtio tpomo. O dg€lo¢ mopog €xel ouvnBwWG pLa cUVTOUN e€wNMATIKY Topeia pe

kamotla petaBAntotnta StakAadwong. Ou xelpoupyol MPEMEeL va €xouv UTIOYN TOUG QUTH TN
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puetaBAnTi avatouia otav xelpoupyoUv TNV TUAN Tou AMATOoC. O APLOTEPOC NTTATIKOC TTOPOG
QTIOXETEVEL TO APLOTEPO NTIAP KOl EXEL AlyoTepo pHeTafAntr) mopeia, kabBwg mapaAAnAileTal pe
Vv aplotepn TuAaia GAERa pe peyaAltepn efwnmatikn mopeia. O aplotepog kKat o Se€log
NMATIKOG TTOPOC EVWVOVTAL KOVTA OTNV NTATIKY TIUAN Kal oXnUaTi{ouv TOV KOO NTATIKO TTOPO.
KaBwg o Kowog Nmatikdg mopog MopeVETAL OUPALN, EVWVETOL HE TOV KUOTIKO TOPO yld va
oxnuoatioel tov koo xoAndoxo mopo. O kKowvog xoAndoxog mOpog MOPEVETAL KATA UAKOG TTAQYLAG
TAEUPAC TOU NTATOSWEEKASAKTUALKOU CUVOECHOU TIPOC TNV KEDAAN TOU TOYKPENTOC yla Vol

ekBaAeL oto dwdekadaktulo LEcw Tou pupartog tou Vater.

H xoAwkr mapoxéteuon Tou kepkodpopou AoBou eival molkiAn Kot mapatnpeital LEow Tou
opLoTEPOU Kal Tou de€lov nmatikou mopou oto 70% £wg 80% MePITTOU TWV TMEPUTTWOEWV. [25]
2to 15%, n mapoxéteuon tou kepkodpopou Aofou Tapatnpeitol HOVO MECW TOU APLOTEPOU
NTMATIKOU TIOPOU KAl 0TO UTIOAOLTO 5% £wg 10% TwvV MEPUTTWOEWV N TIOPOXETEUON YIVETAL LOVO
Héow Tou Seflol CUOTANATOG NIMATIKWY TOPwWV. Q¢ €K TOUTOU, N XELPOUPYLKN EMEUBACN TOU
adopd Tov Kepkodopo AoBo amaltel mpoooxr otnv avatopia Twv xoAndopwv Kabwg Kat otnv

ovatopia Twv ayyeiwv.

2) KIPPQZH HNATOZ

H kippwon xapaktnpiletal and ivwon kol oxnUatilopd olbiwv tou Amatog SeUTEPOYEVWG
AOYwW XPOVIOU TPAUHOTIOHOU, TTou odnyel o alholwaon TG dpucloAoyLknG AoBLAKNC 0pyavwaong
Tou Anatog. Alddopeg MPOSPOAEG UTOPOUV VA TPAUUATIOOUV TO ATIAP, CUUTEPIAAUBAVOUEVWVY
TWV LOYEVWV AOLUWEEWY, TWV TOEWVWY, TWV KANPOVOULIKWY KOTAOTACEWV N TWV QUTOAVOOWV
Slepyactwv. Me KABe TpaupATIONO, TO AMOP oxnUaTilel ouAwdN oTO (lvwon), apxIka xwplc va
XAVEL TN AElToupyia Tou. MeTd amod Xpovio TPAUMATIONO, TO UEYAAUTEPO UEPOC TOU NTATIKOU
LOTOU YIVETOL WVWTLKO, 08nywvTtag o amwAeLa TG AELToupyilag Kal otnv avantuén Kippwong.
MNapakatw Ba eéetdooupe ta aitia, Tnv afloAdynon kat tn dlaxeiplon tng NMATIKAG Kippwong.

[26]
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1) AttioAoyia

OL xpovLeC NaTIKEG TtaBrioslg cuvnBwe e€eAiooovtal og Kippwaon. ZTOV AVEMTUYHEVO KOO0, OL
TILO OUXVEG aLtieg Kippwaong eival o 10¢ tng nratitidag C (HCV), n aAKooALKr naTikr vOoog Kal n
un aAkooAikn oteatonmartitida (NASH), evw o 16¢ tng nnatitidag B (HBV) kat o HCV eival oL o
OUXVEG OQLTIEG OTOV QVAMTUCOOHEVO KOOWOo. [27] AMa aitia kippwong mepllapBdavouv
autoavoon nnatitda, mpwtonabry xoAayyelitida, mpwtomabdr oKANPUVTLKA XOoAayyelitida,
aoxpwudtwaon, voco Wilson, avemdpkela dida-1 avuBpuivng, ocuvépouo Budd-Chiari,
NMATIKN Kippwaon mou mpokaAeital ano ¢apupaka Kal xpovia Se€la kapdlakn avemapkela. Qg
KPUTITOYEVAG Kippwon opiletal n kippwon acadoug atttodoyiag. O mayKOOULOG EMUTOAACUOC TNG
Kippwaong elvat Ayvwotog, wotooo, €xel ekTiunBel OTL kupaivetal petafy 0,15% kat 0,27% oTLg

Hvwpéveg MoAteieg [28,29]

Il) Na®oduoiodoyia

MoA\amAd kuttapa mailouv poAo oTnV Kippwon TOU AMATOC, CUUMEPAAUPBAVOUEVWY TWV
NTMOTOKUTTAPWY KOL TWV KUTTAPWV EMEVOUONG TWV KOATIWY, OMWCE TA OOTEPOELSH NMATIKA
kOTtapa (HSC), ta evéobnAlakad kuttapa twv KOAnwv (SEC) kat ta kuttapa Kupffer (KC). Ta HSCs
OTOTEAOUV HEPOG TOU TOLXWHATOG TWV NIATIKWYV KOATIWV KoL N Asltoupyla Toug eival n
arnoBrkevon tng Brrapivng A. Otav autd ta Kuttapa ektiBevtal o€ GAEYUOVWEELG KUTTOPOKIVEG,
EVEPYOTOLOUVTAL, HLETATPEMOVTOL O HUOIVOBAAoTEC Kal ap)ilouv va evamoBEtouv koAAayovo,
HeE amotéAeopa tnv ivwon. Ta SECs oxnuatilouv tnv evéoBnAilakn emévduon kat xapaktnpilovrat
oo tig Bupidec mou dnpLoupyolV OTO TOLXWHA, OL OTIOLEG ETUTPEMOUV TNV AVTAAAQY UYPWV KL
OpPEMTIKWY OUCTOTIKWY HETAEU TwV  KOAMOEWWV KAl TwV Nratokuttapwv.[30] H
anoBupldonoinon (defenestration) tou TOWHATOG TwWV KOAMoelWdwv pmopel va oupPel
Seutepoyevw e AOyw TN Xpoviag Xprionc aAKoOA Kol va TIPOAYEL TNV TEPIKOATIOELSN) tvwon.[31]
Ta KCs eivat dopudopa pakpoddya Kuttapa mou emnevdUouv €miong TO TOXWHO Twv

KOATIOELOWV. MEAETEG, KUPLWG, amod {wikA HovTEAa €xouv Seifel OtTL mailouv pOAO OTNV NIATIKN
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ivwon anelevBepwvovtag emPAaBeic pecohapnteg otav ektiBevtal o BAAMTTLKOUG MAPAYOVTEG
Kol SpWVTAC WE AVILYOVIKA KUTTOPA YLa Toug LoU¢[32]. Ta NmatokUTtapa EUMAEKOVTAL, ETONG
otnv maboyévela NG Kippwong, KaBwWE T KATECTPAUUEVA NTIATOKUTTOPA aneAeuBepwvouV
0&elOWTIKEC Kal PAeyUOVWAOEL OUCLEC TTOU UIOPOUV Vol TPowbnoouV TNV evepyomoinon twv

HSCs kat tnv nratikn ivwon [33].

H kUpla attia voonpotntag Kal Bvnoluotntog o€ KlppwTlkoUg acBevelg elval n avamtuén
nuAaiag uméptaong. H muAaia untéptaocn avantuoostal SeutepoyevVwE AOyw tn¢ (vwaong Kal Twv
OYYELOPUBOULOTIKWY HETABOAWY, TOOO evéonmaATIKA OCO KAl CUOCTNUOTIKA, 0dnywvtog o€

oXNUaTIopo mapanAeupng kukAodoplag kat urtepduvautkn kKukhodpopia[34].

EvSonmnartikad, ta SECs cuvBEtouv 1000 To povoteidio tou alwtou (NO) oo kat Tnv evéoBnAivn-
1 (ET-1), ta omoia &pouv ota HSCs, mpokaAwvtag XaAdpwon 1 CUCTOA TwV KOATOEWwV,
avtiotolya, Kat eAEyxouv Tn KOATIOELSIKA QLUATIKA pon. 2& acBevVelg He Kippwan, mapatnpeitot
avénon tng mapaywyne ET-1, kabwc kat avénon tn¢ evalobnoiog Twv uTIoSoXEwV TNG UE Pelwan
™¢ mopaywyng NO. Autd odnyel oe auénuévn evdonmatik ayyelooUOTIOON KOL QvTioTaon,
Eeklvwvtag tnv TuAaila uméptacn. H ayyelokn avadiapopdwon Pe tn HecoAdBnon Twv
OUOTOATIKWV emibpacewv twv HSCs ota koAmoeldr aufdavel tTnv ayyelakn avtiotoaon. Ma va
avtlotabulotel auth n avénon tng evdonmartikng nieong, oxnuatiletal mapdnAeupn kukAodopia

[34].

21N OUOTNUATLKA Kot oTAaXVIKH KukAodopia, cupPaivel To avtiBeto anotéAeopa, Pe avénon tng
napaywyng NO, mou obnyel o€ CUOTNUATIKA KOL OTIAOXVLKI) aYYELOSLAOTOAN Kal UElwon TG
OUOTNUATIKNG QYYELAKAG AVTioTAoNG. AUTO TIPOAYEL TNV EVEPYOTIOLNGCN TOU CUCTIUATOG PEVIVNG-
ayyelotevoivng-aldootepovne (RAAS), oSnywvtog O KATOKPATNON VATpiou KoL VEPOU Kol
KataAnyovtag oe untepSuvaplkn KukAodopia. Etol, otnv Kippwon Ue muAaia uméptaon, UTtApXEL
€€AvTAnon Twv ayyeloSLACTAATIKWY Tapayoviwy (Kupiwg NO) evéonmartikd, aA\d nepiocosia NO

efwNMatikd oTn OomAaXVIKA Kol cuoTtnuotiky kKukAodopia, mou obnyel o€ KoOAmoeldIkN
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oyyelooUomaon Kol OmAOXVIKN (ouotnuatikn) ayyslodliaotoAn. Ta mapdmAsupa cupBailouv

emiong otnv untepduvapikni kKukAodopia avéavovrag tn AePikn emtotpodn otnv kapdid [34,35]

lll) Antetkovion tnG Kippwong

To unepnxoypadnua, n afovikn topoypadia (CT) kot n payvntkr topoypadia (MRI) dev
elval evaloBnteg otnv avixveuon tng Kippwong Kat n teAkn dtayvwon e€akolouBel va Baaoiletal
otnv toAoyia. Qotdco, N l8IKOTNTA TOouC eivat uPnAn otav ultdpxel mpodavig attia. Mepika
Qo TA ATELKOVLOTIKA EVPHMOTA (VAL N AVOUOLOYEVA NTIATIKA Ttapudn N emidavela, Stevpuvon
nuAaiag PpAEPBag, Sdoykwpévo kepkodopo AoBO, omAnvopeyaAia kot moapdmAsupo GAePko
Siktuo [36]. EmutAéov, mpEmnel va amokAeiovtal AAeG attloloyieg, Onwg BpopBwon tng muAaiag
dAEBAG, TMAPAOLITIKEC VOOOL 1] QLUATOAOYLKEG KaKONOELEC, evw Ta PUOCLOAOYLKA QKTLVOAOYLKA
eupnuata dev amokAeiouv tnVv Kippwon. O KUPLOG POAOG TN ATTELKOVLONG ELVAL N AVIXVEUGON KOl
N TOCOTIKOTOINON TWV EMMAOKWV TNC Kippwong, &nAadn tou aokitn, tou HCC kal tng

Bpoppwong Twv nratikwyv dAefwv f Tudaiog GAEPAg.

To umepnyoypadnua TAPEXEL ONUAVIIKEC TTANPODOPLEC yLa TNV NTATIKA OPXLTEKTOVLIKY, £ival
$Onvo kal eupewg Slabéowo. H olwdng Soun koL n auénuUévn nNXOYEVELX TOU HMOTOC
aveuplokovtal ocuxva otnv Kippwon, aAAd umdpyouv Kal otn otedatwon [37, 38]. ZuvnBwg
napatnpeital atpodia tou Seflov Aofou Kkal umeptpodia TOu aploTEPOU Kal LOlwg Tou
kKepkodpOpou AoBoU. InUELWVETAL OTL TO TAATOC Tou Kepkodopou AoPoul ot oxéon pe tov Heklod
AoBo amoteAel KakO MPoyvwoTikd mapdyovia tng kippwong [39]. To unepnxoypddnua Kot to
Doppler yia tov €Aeyxo TnG SLAUETPOU Kal TNG TaxuTNTag TN mulaiog PAEPAC lval XpAOLUES
efetdoelg eAéyyou mulaiag uméptaong kol Batotnta¢ twv ayyeiwv. To umepnyxoypadnua
avtiBeong eetalel tnv epdavion nxoyevwv pikpopuoaiidwv otnv nmatiky GAELRa. H epdavion
TOUC HETA oo evoodAEBLa £yxuon cuoxeTileTal avtiotpodpw avaloya pe Tnv ivwon [40, 41]. To
umepnxoypadnua €ival n mMPpWIN AMEKOVLOTIKN HEB0SOC yla Tnv umoia nmatokuTTaApLKOU
kapkivwpatog (HKK), aAA& n svawoBnoia kot n e8kotnTa tou yla tTnv avixyvevon HKK sival
XOUNAOTEPN Ao €KElvn TNG AEOVLKAG 1 TNE LayVNTLKAG Topoypadiag [42] kat ol eoTlakéG BAAPEG

Ba npénel va sruPefatwvovtal pe afoviki kat/fi poyvntikny topoypadia. Evag upniog Badbuog

31



urmoyiag, m.x. oe acbeveic pe alpa-Ppetonpwreivn avw twv 200 pg/L, N 0 MPOUETUUOCKEVUTLKA
afloAdynon, amattouvtal To €lOIKEC TEXVIKEC OKOWN KAl O TEPUTTWON amouaoiag
umePNXoypPaAdIKWY CAAOLWOEWV.

H eAkoeldn¢ agovikr Topoypadia Kal n payvntikn topoypadia petd tnv evbodpAEBLa xopriynon
oklaypadlkol pEoou elval oL péBodol ekhoyng otav umapxel umodia HKK 1 ayyelokwy
OAAOLWOEWV [28]. ZUYKPLTIKA, N HAyvnTK Topoypadia utepeixe tng eAlkoeldols agovikng
Topoypadiag yia tnv avixvevuon pikpwv HKK pey€Boug 1-2 cm [43]. H payvntikr topoypadia
€XEL, emiong, anodelxOel AMOTEAECUATIKI) OTOV MPOCSLOPLOKO TNG TIEPLEKTIKOTNTAC TOU NITOTLKOU

o8 pou Kal Allou¢ oTNV QLLOXPWHATWON KAl TNV NITATLK OTEATWON, avtiotowa [44, 45].

H eAaotoypadia (Fibroscan) eivat pia moANG uTtooxOpEVN TEXVIKA TIoU BacileTal otnv ToxuTnTa
€VOCG EAAOTIKOU KUMATOG LEOW EVOG MECOTIAEUPLKA TOMOBETNUEVOU TOUToU. H taxutnta Tou
KOpatog Tpoodlopiletal pe TOAULKO umepnyoypAdnua Kol CUOCXETIETAL UE TNV NITATIKNA
akaupia, SnAadn tnv ivwon. H e€étaon meplopiletal amnod tn voooyovo maxuoapkia, ToV aoKitn
KOL TOUG ULKPOUG MECOTMAEUPLOUC XWPOUG. 2e plat peAétn 327 acBsvwv pe nmatitda C, n
LotoAoykn Kippwaon StadopomnoliOnke anod ta nridtepa otadla ivwong pe kapmuAn (ROC) 0,97,
n omola Bewpeitalr oxedbov davik e€étaon [46]. H elaotoypadia €xel tn Sduvatotnta
SeypatoAnyiag 1/500 tou AMATOC KOl AMOTEAEL pila XpAOoLUn, N emeppatiky e€€taon ya tn

Sldyvwon 1 tov amokAELoUO TNG Kippwong.

IV) Blioyia natog
H Boyia Bswpeital péBodog ekAoyng yla tn dtayvwaon g kippwong kat n Stadoxikr L.oToAoykn
StaBabuion tng pAeypovig kal n otadlonoinon tneg ivwong UMopel va eKTIUAOEL TOV Kivouvo
e€ENLENC. QoTtooo, n Bodla slval eMPPETAG PE oNUAVTIKA HeTaBAntotnTa detypatoAndiog os
Sladopetikég nratikég mabnoelg [47]. Etol, katd tn otadlomoinon tng ivwong oe acBeveic e
nnatitda C mou xpnotpomnolouv to cuotnua METAVIR, to omoio gival amAo Kol xpnoLlomoLel
povo 4 otadia (otadlo 4 eival kippwon), to €va tpito twv Pabuoloywwv Slédeps Katd

TouAdylotov €va otadlo, otav ocuykpiBnke BloYia amnd tov aplotepod AoPo Tou AMATOC UE AUTO
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oo tov 6e€10 Moo Kall pe mapopoLla anoteAéopata yia T StapBaduion tng pAeypovig [48]. Itnv
nnatitda C, n cwoth otadlonoinon emteuXONKeE PLOVO yLa TO 65% Kal TO 75% TwV MEPUTTWOEWYV,
otav ot Blodieg NTav pnkoug 15 mm kat 25 mm avtiotowya [49], evw otnv KAWLKN TPpAEn Hovo
10 16% Twv BloPlwv ¢ptavel ta 25 mm oe punkoc. Noapd auteg Tig eAAeiPeLs, n Broia e€akolouBel
va amaltteital yo va emiBePalwoel TNy Kippwon oe aoBevelc LE AVILPPOTIOUUEVN NTIATIKA
Aettoupyia kat va umodeifel tnv attia tng. H emPePaiwon ¢ kippwong pe Bloyia dev eivat
amopaitntn otav umapyxouv cadrn onuadia Kippwong, OMw¢ aokitng, MNKTIKOTNTA KoL PLKVO

olwdeg Nmap.

H Buoyia nAmatog AapPavetoal eite pe  (oktwvohoyikd kabBodnyolpevn) Sladepuikn,
Staodaytdikn N Aanapookorikry 066. MeyaAUTtepog Kivouvog atpoppayiag peta amno Bogia
€xeL mapatnpnBel pe Peloveg peyalutepng Slapétpou. e umoia Kippwong MPOTLUATAL N
Bloyia pe kGMTouoa cuoKkeur Evavtl tng BeAovag avappodnong, TPOKELUEVOU va anodeuyOei o
KATAKEPUATIOUOC TOU LoTtou [50]. 2 €wg 3 Tolg eKaTO Twv aoBevwy xpelalovtal ELoaywyr oTo
voOooOKoUE(o yla tn Slaxeiplon twv emutAokwyv. To GAyog 1 n umotaon €lvat oL KUpLlapxeC aLTieC.
To 60% TwV ENUTAOKWYV CUPBavoUV eVTOg U0 wpwV Kal To 96% evtog 24 wpwv PETA TN Blodia.
H Bvnowotnta, kupiwg Adyw cofapng alpoppayiag, eival 1 otig 10.000 €wg 12.000, kot ibavwg
uPnAdtepn otnv kippwon [50]. Ta mpoidvta aipatog Ba mpénel va avikadiotavral otav Ta
QlpomeTaAla eivat katw and 70.000/uL r o xpovog npoBpoupivng mapatabel yla neplocodtepa
ano téooepa SeutepOAenta /kat erAéyetal pa Staodaytidikn 1) AAmapooKOTKY TIPOCEYYLON.
H aomupivn kat dAAot avtiatlpomnetaAikol mapayovieg Ba mpémnel va SLaKOMTovVTal TOUAAXLOTOV

uio eBdopada mpv amno tn Bloyia.

V) ®uoikn mopeia Kat ntpoyvwon

H duokn mopeia tng kippwong e€aptatal TOoo armo TV attloAoyia 660 Kal ano tn Beparneia Tng
uTtokeipevng attiag. Ta €ToLo TOCOOTA avemapkoU§ avilpponnong ivat 4% yla tov HCV, 10%

ylia tov HBV kat n enimtwon tou HCC kupaivetat petald 2 - 7% £tnolwg. H avemapkng
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OVTLPPOTINGN OTNV AAKOOALKN KIPPWON UE CUVEXH XPHoN AAKOOA gival akOpn TaxUTEPN KoL CUXVA
oxetiletal pe aAkooAwkn nratitda o untoBabpo kippwong. H Bvnolpdtnta xwpic HETAPOCXEUON

avépxetal oto 85% oe dlaotnpa 5 eTwv.

MoAudplBueg LeAéteg €xouv mpoomabroel va avantuéouy éva cuotnua taflvopunong mou, va
UMopel 1000, va xapaktnploel to Babuo nrmatikng BAABNS, 600 Kat, va tpoPAEPEL TNV TPOyvVwWon
TWV acBevwv pe Kippwon pe BAon KAVIKEG KL EPYAOTNPLOKES TIAPAUETPOUG. AOYW TOU XapunAou
ETUTESOU TIOAUTTAOKOTNTOG KAl TNG PKETA KAANG TPOYVWOTIKNG aglag tng, n tafwvounon Child-
Pugh-Turcotte (CPT) xpnowormoleitat eupéwg [51] (Mivakag 1). Ta mMOCOOTA HOVOETOUG
eruBiwong ywa acbeveig pe kippwon CPT A, B kat C givat 100, 80 kot 45 %, avtiotowa [28]. H
taflvounon CPT mpoBAEMEeL TNV avamTuén EMUTAOKWY, OTIWG N KLpooppayla Kal n avianokplon
TWV 000eVWV OTIG XELPOUPYLKEG eMepBacelg [52]. Me tnv Tieon OtV KOTOVOUN TWV CTIAVLWV
SwpNTWV NTATOC LA LETAUOOXEUON, AVATITUXONKE TO LOVTEAO VLA TO TEALKO OTASLO TNE NTTATIKAG
vooou (MELD) ywa tnv akplBéatepn afloAoynon tng Bpaxumpobeoung Bvnowdtntag [53]. To
MELD mpoPA£mEeL pe TOV KOAUTEPO TPOTO TNV EMUPBIWON 3 HNVWV TWV KIPPWTLIKWY, aVeEXPTNTWG
attohoyiag. Baoiletal otnv Kpeatwivn, tn XoAepuBpivn kat to INR, aAAad otepeitatl
XOPOAKTNPLOTIKWY TNG TTUAaiaG UTEPTaonG, OTwG 0 ackitng. Alvel mpotepaldTNTA OTOUG a0BEeVELS
Tou ival mBavoTepPo va eMLBLWOOUV XWPLIC LETAIOCXEVOH NTTATOG, OIWG OL A0OeVELC PE NTTATIKN
avemnapkela. It HMA n avilkatdotoon TOU TPONYOUMEVOU €EEQTOUIKEUMEVOU CUCTHMOTOC
KOTAVOLLN G opyAvwy, To omnoio Baoilotav o€ peyalo Babuod otov xpovo avapoving, and to MELD
pelwoe tn Bvnowudtnta otn Alota avapovng xwpic aAhayn otnv éKBaon HETA TN LETAUOOXEUON.
To olotnuo €€eTAOTNKE Yl TEpAlTEPW PBeAtiwon, omwce n xopnynon emutAéov Babuwv oe
aoBeveig pe HCC kat urtovatplatpio <130mEqg/mL [54]. Ot BaBuoloyieg CPT kat MELD pmopet va
SlopEPOUV ONUAVTIKA OTAV HEUOVWUEVEG TTOPAUETPOL TPOTIOTIOLOUVTAL O TN POAPUAKEUTIKN

oywyn, OMw¢ N umokataotaon tng aABoupivng, n adaipeon tou aokitn i n SloupnTkA aywyn.
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BAOMOI 1 2 3
EvkedboalonaBeia - D OPUAKEUTIKA EAEYYOUEVN TTWXA EAEYXOLEVR

Agkitng - DOAPLOKEUTLIKA EAEYYOLEVOC TITWYXA EAEYXOUEVOC

OAwkn xoAepu8pivn (mg/dL) <2 2-3 >3

AABouuivn (g/dL) <3.5 2.8-3.5 <2.8

INR <1.7 1.7-2.2 >2.2

CPT A: 5-6 BAOMOI CPT B: 7-9 BAOMOI CPT C: 10-15 BAOMOI
Mpoodokiuo {wnc (€tn) 15-20 4-14 1-3
Nepleyxelontikn Bvnowotnta (%) 10 30 80

INR, international normalized ratio.

Nivakag 1. Child Pugh Turcotte (CPT) tagwvopnon

3) HatoKUTTaPLKO KapKivwua

To nmatokuTttapko kapkivwpa (HKK) eival n o ko mpwtonadng kakonbela Tou AMATOS Kal
au&avetal MPOOoSEUTIKA yla va yivel n kUplo attio Bvnoluotntag amd Kapkivo. Iuvhbwg
eudaviletal oe aobevei Pe LOTOPLKO NMATIKAG vooou. OL acBeveic pe HKK umopel va eival
OCUUTTWHATIKOL 0T Stdyvwon 1 Unmopel va eudavicouv CUUMTWUATA OMWC KOWALOKO GAyoC,
TIUPETOG, anmwAeLa Bapoug kat avopeéia. H dtayvwon tou HKK pmopet va yivel péow amewkoviong,
Blodeiktwv kat Boyiag Amartoc. H otadlomoinon tou dykou HKK elval onpavtikr mpokeLpévou
va kaBoplotel n o amoteAeopatiki Oepamneia yia tov acBevr. MoAAEC emhoyEg Bepameiag eival
SlaBéolpeg ya to HKK, ocupmeplhapBavopévng tng xnueloBeparmeiag, tng aktwvoPfoAiag, tou

BepuokauTnPLACUOU KAl TNG LETAUOOXELONG ATOTOC.
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1) Emidnuiodoyia

Yniapyxouv Stddopol tumol mpwtonabous KapKivou Tou AMATOg, cUUMEPAAUBAVOUEVOU TOU
NMOTOKUTTAPLKOU  KAPKIVWHOTOG, TOU  €vlonNmaTIKOU  XOAQYYELOKOPKIVWUATOG,  TOU
OYYELOKOPKIVWLATOCG, TOU NMOTIKOU O8EVWHATOG KOL TOU alpayyelwpatoc. O mpwtonabng
KapKivog Tou nratog Bewpeitat OtL elvat n €BSopn ouxvoTePN aLTia KApKivou TTayKOOUIWG Kal N
Seutepn kUpLa attia Bvnowotntag and kopkivo [55]. O Mo onUAVTLKOG TUTIOC TPpWTOMABoUg
KQPKIVOU TOU NTATOoC €lval TO NTATOKUTTOPLKO Kapkivwpa (HKK), mou ektipdtot otL anoteAel to
75% OAwv twv mpwtomabwyv Kapkivwv Tou Amatog [55]. To nrmatokuttaptkod kapkivwpa (HKK)
elval n €ktn peyaAutepn attia epdaviong Kapkivou Kal n TEtaptn Kupla attia Bavdtou amod
KapKivo maykoouiwg [56]. Ztic Hvwpuévec MoAtteieg, to HKK daivetat va ivat n o avéavopevn
attia Bavatou ano kapkivo, kabwg kat n o unotpornialovoa Nratiki kakonOeta [57, 58]. Ocov
adopa 1o PpUAO, oL Avdpeg Exouv TeTpamAdoLa cuxvotnta epdaviong HKK amo tig yuvaikeg [55].
ErutAéov, n nAwkio cuoyetiletal avaloya pe tn cuxvotnta eudaviong HCC [55]. To HKK
Bploketal o opLOUEVEC YEWYPODLKEG TOTOBeoieC MeploooTtepo amd AMes. MNa mopadelyua,
EKTIHATAL OTL TOo 72% twv Kpououdtwv HKK ocupPaivouv otnv Acia, kupiwg otnv Kiva,
akoAouBoupevn amnd tnv Eupwrnn pe 10%, evw HOvo 10 5% Twv MEPUTTWOEWV edaviletal otn
Bopeta Apepikn [59]. Ztic Hvwpéveg MoAteleg, n ouxvotnta epdaviong HKK sivat upnAotepn
HETAEL TOU ynyevoUug MANBuopoU Ivolavwv/ANackag tng AREPLKNG, akoAouBoUpevn amo tov
lomavodwvo mMANBuoPO, oTn CUVEXELA amo Tov Un lomavodwvo £yxpwpo MANBuouo evw TN
HLKpOTEPN cuxvotnta epudaviong HKK Bpioketal otoug pn lomavodwvoug AsukoU ¢ mMAnBuououg
[60]. O 166 tn¢ nmatitdag B (HBV) kat o 10¢ tng nnatitidag C (HCV) eivat ot dvo kuplot
napayovteg kivduvou yla HKK, pe tov HBV va gival n 1o kowvr umokeipevn atttodoyia tou HCC
maykoopiwg, evw o HCV eivat umevBuvog yia tnv mAsoPndio Twv MEPUTTWOEWV OTLC SUTIKEC
Xwpeg [61]. H un aAkooAwkr) oteatonmatitida (NASH) £€xet yivel kUpla attia HKK pe tov
emumoAaopo tou mou oxetiletal pe tn NASH va auv€avetal [62]. To HKK rtou oxetiletal pe to NASH
elval n 6eltepn kUpla autia petapdoxevong Amato¢ ot Hvwpéveg MoAwteiec. To NASH
OXETLlETAL PE TNV TTaXUoapKia Kot Tov cakyxapwdn StaBntn tumou 2 (ZA2) kat o o Stadedouévog

KapKivog o€ dtopa pe mayxuvoopkia kot A2 sivat to HKK [56]. O aplBuoc twv Bavatwy mou
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nipokaovvtal and HKK sivat apketd upnAog kat to 2018, umoAoyiotnke OTL cuvoAlka 810.000
avBpwmol néBavav amnod HKK [62]. Me Bdon ta otolxeia Tou Maykdopiov Opyaviopou Yyeiag tou
2021, n Bvnowotnta and HKK auvfavetal otn Bopela Eupwnn kat tn Bopela ApepLK, EVw

HELWVETAL o€ PEpN vPnAol Kvduvou, onwe n Meoodyelog, n lanwvia kat n Kiva [61].

Il) Napayovteg KvdUvou

H kUpla awtia HKK maykoopiwg eivat pla xpovia Aolpwén eite and tov 16 tng nnatitidog B eite
a6 tov 10 tng nratitdag C. O 160¢ tng nmnatittdag D (HDV) eival évag AAAOG GNUAVTLKOG
Tapayovtag mou €xel amodelxBel OTL eVioYVEL TOV Kivduvo Kapkivou otoug ¢opeic HBV [63]. O
kivbuvog HKK oe atopa pe HBV kot HCV oxetiletal Kupiwg e TO 0TASLO TNG NITOTLIKAG VOOOU LE
Tov kivbuvo HKK va aufavetal otadlakd kabwg e€ehiooetal n nratikn ivwon. O HBV elvat
YVWOTO OTL £lval 0 LOXUPOTEPOC ETLONUIOAOYIKOG Ttapdyovtag Tou oxetiletatl pe to HKK kat
HEAETEC £xouV Oeifel OTL oL aoBevelg pe Aolpwén amo HBV £xouv £wg kat 20 popég auv€nuévo
kKivbuvo yla avamrtuén HKK oe ouykplon He T pn HOAUCOpEVA ATopa [64]. ZuyKeKpLUEVOL
nmAnBuaopoi popéwv tou HBV eival mio emppeneic otnv avamntuén HKK, cupnephapfavopévwy
QTOMWV TIOU €lval avopeg, PeyaAuTtepng NALKLOG, KAMVIOTEG, Exouv LPNAR KATAVAAWGN AAKOOA,
KaBwg Kal pe LoToplko A2 kat upnAdtepo AME [61]. To £161ko yovidiwpa tou HBV, 1600 TO
emninedo tou LoV 600 Kal To eminedo avtlyovou HBV cuoyetilovtal Betikd pe avénuévo kivbuvo
avantuéng HKK. O HCV eivat mopoépolwog¢ pe tov HBV oOcov adopd toug acBeveic pe
eykateotnuévn Aoilpwén amd HCV oL omoilol €xouv €wg kat 20 ¢dopég auénuévo kivbuvo
avamntuéng HKK og olykplon pe un poAuopéva atopa [63]. EmutAéov, n etiola enintwon tou HKK
o€ aoBeveig pe HCV auvéavetal anod 1% oe 7% poAL damiotwOel kippwon oe acBeveig pe HCV
[65]. EKTOC amo Tig Loyevelc Aoluwéelg, toAAol GAAoL mapdyovTeg KIvEUVOU OTwG TO HMETAPBOALKO
ouvdpopo, n moxuvoapkia, o A2 kat n pn aAkooAlkn Amwdng vocog tou nmatoc (NAFLD)
oxetilovtal pe vynAotepo kivbuvo avamtuéng HKK oto péMov [66, 67]. H umepBoAwkn
Katavalwaon aAKoOA eival €vac emumAéov mapayovtag Kivduvou yla tnv avamntuén HKK [68]. Ot
€VEPYOL KaL OL TTPWNV KATVLOTES £Xxouv UPNAGTEPO Kivouvo va avamtiéouv KapKivo Tou ATATOg

[69]. H €kBeon otnv tofivn AFB-1 auavel tov kivbuvo avamrtuéng HKK katd 6 ¢opég kat o
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Kivbuvog avamntuéng HCC Ba auénbel kata 54 dpopéc eav évag acbevng £xel Aolpwén amo HBV
Kal €kBeon oe AFB-1 [70]. MoAAamA£CG pueAETeG £xouv Sei€el OTL N auEnuévn mpocAndn oldrpou
Ba auénoel tov kivduvo avamrtuéng HKK [71]. TEAog, yeveTikég peTaANGelg el8IKA oTa yovidla
yla oloxpwuatwon, avendpkelag aAda 1-avtiBpuivng, aobéveleg anobrikeuong yAukoyovou

kal vooo Wilson au€avouv tnv evatobnoia otnv avamntuén HCC.

Aolwén arno nratitida B

Nolwén arno nratitida C

MetaBoAko cuvdpoLO

Noyvoapklo

Yakyopwdnc dtaBntnc tumou dvo

Mn aAkooAkn Autwdnc voooc tou Nratoc (NAFLD)

YriepBoAkn KATOAVAAWON AAKOOA

Xpnon Kamvou

toéivn AFB-1

[eVETIKEC LETOAAQEELC

Nivakag 2. Napdayovteg Kivduvou avantuéng HKK.

I1l) Anteikoviotikn Stayvwon HKK
OL QTELKOVIOTIKEG PEAETEG yLa T dtayvwon tou HKK pmopouv va epmintouv o€ pia amno Tt dvo
KUPLEC KATNyopleg: Un emMeUPATIKEG UEAETEC pouTivag omwc HIMA, afoviki topoypadia kal

HOYVNTIKN Topoypadio pe kal xwplic evbodpA£Blo oklaypadikd péco [72,73]. H Slayvwotikn
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oakpiBeta mou aflohoyrnOnke amod tnv svalcbnoila Kot TNV €WBKOTNTA AUTWV TwV SLadOPETIKWY

OKTLVOAOYIKWV TPOTIWV avixveuon¢ HKK mapouaotdotnke otov Mivaka 3.

Sensitivity (%0) Specificity (%)
Us 60 97
Colour Doppler US 92 100
MPCT 63 93
IRI 81 85
Angiography §2-93 73

MPCT: Multiphasic helical computed tomography; MRI: Magnetic resonance imaging; US: Ultrasound.

Nivakag 3. EvawoOnoia kat eldkoTNTA S1adOPETIKWY AKTIVOAOYIKWV Héowv dtayvwong HKK.
Attwa MH, El-Etreby SA. Guide for diagnosis and treatment of hepatocellular carcinoma. World

J Hepatol 2015; 7(12): 1632-1651.

a) Ynepnxoypadnua (US)
MéxpL onuepa, n dlepelivnon yla NATIKEG eoTlakeG BAAPeg oe aoBeveic uPnAol kvduvou
Baailetal oto US. Mmopel va umtapxouv SLadopeTIKEG ATMELKOVIOELC TwV E0TIWV 0To US Omwg
UTTONXOYEVELG, uTtepnxoyeveic f diknv otoxou PBAaBes. AuoTtuxwe, OAa autd ta supnuota dev
elval eldikd. H vmoPia yia HKK eyeipetatl 6tav avayvwpiletal onotadnmnote BAapn oto US,
WOlaitepa eav €xel péyebocg peyaAltepo amd 1 cm OTO TAPEYXUMO KIPPWTLKOU Amatog [74]
ApKEeTECG peAETEG afloAdynoav Tn Slayvwotiky akpifela tou US wg epyadeio Stahoyng yla TV
€ykatlpn avixveuon tou HKK. Mo cuotnuatikr avaokonnon KotéAnée oto cupmépaocpa OTL N
eldwkotnta Atav 97% (95%Cl: 95%-98%) kal n evawoBnoio Atav 60% (95%Cl: 44%-76%) ot
OUYKPLON HE TNV EKTIUNON TOU AMOTOG TIOU ELXE EKTOUN N HETAUOOXEVOEL w¢ TUTKN avadopd
[75, 76]. Z& pla PeyAAn TIPOOTTIKN UEAETN OTNV OMOLO CUMMETELXOV GOPEIG PN KLPPWTLKAG
nnatitdog B, n eldikotnTa, N evatodnoia kat n PPV twv HMA Atav 93%, 71% kat 15% avtiotola
[77]. H svawoBnoia avénbnke €wg kat 79%, 6tav cuvbuaotnke pe TNV afloAdynon tne alda-

detompwrteivn (AFP). e AAAEG LEAETEG, OL TIHEG evaLloOnaoiag Kupaivoviav amno 78% €wg oAU
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XOUNAOTEPEG TIHEG amo 40% €wg 50%, Kuplwg otav n Sldyvwaon TEKUNPLWVETOL LE EEETOON TOU
EKTOMNAG NTATOG LETA Ao PeTApOOoXeUon N delypata vekpoiag [78].

To US emTpémel TNV avayvwplon Oykwv TO00 UIKpwV 600 1 cm oe péyeBog. EmumAéov, n
ovayvwplon Petaotacswv amno tig HMA o éva puolooyikd nrmap eivol oAU Lo €UKOAN amo
™V avayvwplon Uikpotu HCC og éva KippwTko Nrmap [79]. Ze mpoxwpnuévo otadlo oykou, N
Batdtnta Twv ayyelokwy dopwv Kat n untapén AepdpadevondBelag otnv mUAN TOU NTATOC UNopEl
va ektiunBet amd to US [80]. EmutAéov, pikpd olibia Oykou pmopouv va avixveuBouv pe

SleyxelpnTiko US katd tn SLAPKELA TNG NTTOTIKNG EKTOMNG.

To US mnpoodépel moAAd onueio mou eyeipouv tnv umoyia KakorBoug e€aAlayng,
ocuunepAapBavopévng tng mapouaoiag evéonmatikng GAeBLknc BpouBwong[81], piag palag pe
e€wdUTIKA eVTOTLON ATIO TNV NITATLKA €M AVELD N EVOG Sleupuopévou evdonmatikol XoAndoxou

TLOPOU, AKOUN KAl N LElwON TOU OyKou Tou Aratog [82].

b) Eyxpwpo Doppler US

Otav ouvbualetal Doppler pe US oe acBevei¢ pe HKK, To mooootd avixveuong kakonBoug
BpopBwong ¢ mulaiag PAEPBag pmopel va avénbel. Etol, n dtayvwotikn akpifelo pmopel va
BeAtlwOel, wote va emiteuxBel evaoBnoia 92% kat eldikotnTal 0xedov 100% [74]. EmutAgoy,

aviyvevetal n duvntikn BpopBwon tng mulaiog dpAEBag [80].

c) Zkiaypadikd evicxvopevo US

H untepnxoypadKh AmeKOVION KAl 0 XOPAKTNPLOUOC TN AYYELWONC TOU NIATIKOU OYKOU UTopEl
va BeATLWOEL Pe TN Xpron eVIOXUUEVNC HE oKlaypadko peco US (CEUS) [83]. To CEUS umopel va
TIAPEXEL XPNOLUa OESOUEVAL OXETIKA HE TA XOPAKTNPELOTIKA TwV nroatikwyv BAafwv, mou bev
avayvwpilovtal pe to cupPatiko US. To CEUS £xeL OUYKPIOLUEG SLayVWOTIKEC ETLOOOELS TNG
afovIKAG Topoypadlag Kot TNG LayvNTIKAG Topoypadiag 0TOV XapoKTNPLOUO NITOTIKWY E0TLOKWY

OAAOLWOEWV TIOU EVTOTIL{OVTAL KOTA TOV MIPOCUUMTWHOTIKO £Aeyxo pe US o aobeveic pe xpovia
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NTOTIKA VOOO N LE TTPONYOULLEVO LOTOPLKO KakorBetag [84]. To CEUS eival kaAd avekto, acPalég
Kall umopel va elval n kaAUTepn emiloyn otav n afovikr Topoypadia 1 n payvntikn topoypadia
avtevéeikvuvtat[85]. Qotdoo, pla peta-avaluon 18 pedetwv dev unopeoe va mpocodLloploel eav
to CEUS ntav emopkéC yla Tov amokAelopo aAlowwoswv HKK peyéBoug pikpodtepou amo 30

mm|[86].

d) Evéookomuko US

H evbookomikry US pmopel va kabBopioel pla Stdyvwon HKK ebikd edv ocuvdudletol pe
avappodnon pe Aemtny Beldva (FNA) kat €xel tnv mBavotnta va BeATwoel tn Slayvwotiki
okpiBela ¢ otadlomoinong tou HKK oe ouykplon pe tnv CT kat MRI [87]. O pdAog Ttou
evbookorikoU US (EUS) otnv afloAdynon acBevwy pe vmomnto HKK e€akolouBel va Stepeuvaral.
H mpwiun eumepio otnv aflohoynon tnc¢ Stayvwotikng akpifetag EUS-FNA otnv avixveuon
E0TLAKWV NIATKWV BAaBwv, umtodnAwvel 0tL to EUS-FNA eival cuykpiolpo pe Ta anoteAéopata
tou CT-FNA. Qotoco, to EUS-FNA meplopiletal avatopkd Hovo o€ éva TUNUA TOU NIOTLKOU
TLAPEYXUUATOC, CUMTEPNAUPAVOUEVOU TOU apPLOTEPOU NIATLKOU AoBoU, TNG TUANG KAL TOU £yYUG
XoAndoépou évipou. Ag onuelwBel otL, To e€wnmatikd xoAndopo SEvtpo, n xoAndoxog Kuotn Kall

oL meplpepelakol Aepdpadéveg eivatl 6Aa eUkoAa tpooBaaciua [88].

e) EAlKO€L81¢ MOAUTOMLKA UTTOAOYLOTLKN Topoypadia (MDCT)

H eAkoeldn¢ CT moAAamAwv avixveutwVv (MDCT) pag enétpee va GUANEEOU UE ELKOVEC TIPWLUNG
aptnplakng daong (18-28 deutepolenta UETA TNV €yxuon oklaypadikol péoou) Kabwg Kal
EIKOVEC OPLUNG (MPWLUNG TTAPEYXUUATIKNC) aptnplakng ¢aong (35-45 SsutepOAenta UETA TNV
€yxuon oklaypadlkol peoou). Av kat ot BAaBeg avadelkviovtal KAAUTEpA oTNV «OPLUn» mopa
oTNV «TPWLUN» aptnplakni ¢acn, n teAevtaia dtavyalel kKalUtepa Ta ayyeia oe acBeveic mou
e€etalovral yla Xewpoupylkn ektopn [89]. H wavotnta kat n svaiwcbnoia tou MDCT otnv
avayvwplon BAaBwv HKK evtog kippwTikoU mapeyXUUATOG Tou Amatog eival oAU uPnAn. Auto

umopet va amodoBel otnv eAaOTIKOTNTA TNC Kal otnv TaxuTnta TG HeBodou mou odnyouv otn
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AN elkovwyv uPNANRC MoLOTNTAC XPNOLUOTIOLWVTOG TOO0 AEMTEG TOUECG 000 Kal Suvatotnteg 3-D
[90]. Ztnv kaBuotepnuévn dpaon (3-5 Aemtd PeTd TNV €yxuon), N Endavion Twv ayyelofplbwv
OYKWV €lval UTIOTUKVI) O€ OX€on HUE Tov TepBAAlovTa OoTO Tou Amatog. EMutAéov, €0TIOKEG
NMATIKEG BAABEG IOV €XOUV HEYEDBOC UKPOTEPO A0 2 CM, UTTOPOUV VA EVTOTILOTOUV PE akpifela
o€ autn ™ ¢aon Aoyw TG Taxelag EKMAuoNG Tou oKlaypadLlkoU amo Tov LoTO TOU OyKoUu Tapd
amno to GpuCLoAoyIKO mapEyxupa tou Nratog [91]. MNapatnpndnke otL n e€€taon pe MDCT eivat
TMOAUTLUN otnv €ykalpn Stdyvwaon tou HKK katl otnv mapakoAolBnon tng enituxou¢ Beparmeiag
Twv BAaBwv tou HKK 18laitepa Twv PKPWV. AUTO €LvaL TO TILO CNUAVTLIKO {NTNHA €LEIKA KATA TNV
napakoAouBbnon acBevwv pe xpovia oyevr) nmatitidoa n/kat kippwon [79]. H aovikn
Topoypadia xwplg oklaypadlko €xel TOAU xapnAn evatcbnoia yla tnv aviyveuon pikpwv HKK.
Eav to oklaypadiko dev punopel va xopnynOet pe aopdAeta, to US 1) n payvnTiki Topoypadia

elval n mpotewvopevn dtayvwotikn pEBodog [79].

f) Mayvntikn topoypadia

To MAEOVEKTNUA TNG MayVNTIKAG Topoypadiag évavtl Tng afovikng Topoypadiag eivat n Aqen
EIKOVWV TOU nmatog uyPnAng avaluong xwpig tn xpnon tlovtilouocag aktwvoBoAlog n
vedpotofikwyv oklaypadlkwyv ouclwv. H payvntikn topoypadia €xel looduvapn SLayvwoTikn
okpiBela pe tnv eAkoeldn afovikn Topoypadia otnv €ykalpn avixveuon kat Stayvwon tou HKK
[92]. Ztig akoAouBieg T2, to HKK eudavilel eikéva vdnAng évtaong onpatog, evw otig T1
XapUnNAnG évtaoncg onuatog [93]. H payvntikn topoypadia unepéxel 1ooo tou US 600 Kal TG
afovikng Topoypadiag otn Stadopomnoinon tng puoNEC TWV aAvaysvvnTIKwy 6wV amo Toug 0loug
tou HKK oe aocBevr) pe kippwon[94]. Miwa ocuotnuatiky avaockomnon mepléypale OTL n
gvatoOnola Atav 81% (95%Cl: 70%-91%) kal n swdkotnTa ntav 85% (95%Cl: 77%-93%) os
ouyKpLon HE TNV maboloyoavatoukn afloAdynon nratikou otol [95]. H evalobnoia pnopet va

elval vPnAotepn oOtav xpnollomoleital oe ouvduaopo pe to US. Je plo ospd aoBevwy pe
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yvwoto HKK, o ouvuaopog payvntikng topoypadiag kat US aviyvevos 85 amo ta 87 HKK [96].
H evalobnoia daivetal eniong va avéavetal 6tav cuvdualovtal AnMELKOVIOELS EVIOXUUEVEG E
yaSoALVLO Kal ameLlKOVIoEL; cUVSLAOUEVEG He Slayuon [97]. Ze pa peAétn 130 acBevwv pE Hkpa
(£ 2,0 cm) HKK kat 130 kippwtikwv acBevwv xwpic HKK [98], n evailobnoia tng cuvbuacuévng
npoogyylong NTav 91% €wg 93%, oe olykplon Pe 81% £wg 82% yLa TNV ATIELKOVLON WE EVioxuon
HEe yadoAivio Kat 78% £wg 80% yLa TNV ATELKOVLON LOVO o€ cuVOUAOUO Ue Slaxuon. H eldikotnta
e OlEdepe peTalL TwV opAdwv. e 0a0Bevelc pe MpoXxwPNUEVN VEDPLK OVETAPKELA, TO
YadOAlVIO, TIOU XPNOLUOTOLE(TAL Yl TN HOyvNnTIKR Topoypadia, Hmopel va TMPokKaAEoeL
vedppoyevr cuotnuatiky ivwon/vedpoyevn VwTiky Seppatonddela Kat, EMOUEVWE, Ba TIPETEL
va Xpnolpomnolouvtal eVOAAQKTIKEG AUOELS. H payvnTikn ayyeloypadio katd tn Slapkela piag
HOVO QVATIVONG, ETUTPETEL TNV £MiTeVEN Tplodldotatwy dedopévwy. Auto Ba mepthapBavel tig 3
enMakolouBeg paoelg- aptnplakn dacn, mudaia APk daon kat oPun dAefkr paon[99]. 2
HlOL OElpd, ouykpivovtag auth tn Owadikaoio pe tnv Tplpaoikn afovikn Topoypadia
SlarotwOnke otL eixe uPnAdtepn evatoBnoia (76% évavtl 61%) yia tnv avixveuvon oltdiwv HCC
> 10 mm. MNpayuatt, n eAkoeldng afovikn Topoypadia e€akolouBel va gival n MPOTIUWEVN
TEXVLKN, TTOU XPNOLUOTIOLEITAL OO TOUC EPLOCOTEPOUG AKTLVOAOYOUC, AOyw TOCO Tou uPnAou
KOOTOUG TNG LAYVNTIKAG Topoypadilag 600 KoL TNG EKTETAUEVNE SLAPKELOG TTOU ATTALTELTAL YL TNV
eTMiTEVEN KAANC TTOLOTNTAG EIKOVWVY. H payvnTiki Topoypadia pUmopel va gival onUaviikr os
aoBeveic mou mapouaoldalouv vedplkr AVETIAPKELD 1) OE EKELVOUG TTOU elxav untepevalobnoia ot
oKlaypadLKEG ouaieg TNG afovikng Topoypadiac. H payvntikn Topoypadio pmopel, emiong, va
elval MOAUTIUN OE MEPUTTWOELG OTLG OTIOLEG TA amoTteAEéopaTa TG afovikng Topoypadiag ivat
aoadn, auTto LoXUEL, Kuplwg, otav to Nmap ival éviova olwdeg, SLOTL N payvnTkn Topoypadia
uropel va Stakpivel tig eotlakeg PAABeg tou HKK amod toug duomAaotikoug oloug [94]. H
HOyVNTIKN Topoypadia £xel uPpnAotepn anddoon oe cUYKpLon HE TNV afovikn Topoypadia otov
XOPOAKTNPLOUO €0TIAKWY aAAolwoswyv Atrmoug amd HKK kat ayyslakwv alowwoswy (0mwe va

awayyeiwpa).
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g) Wnowakn Ayyeloypadia

Agdopévou NG umepayysloUpuevng dpuoswg tou HKK, o Oykog €xel ouxva SLaTETAUEVN,
napapopdwUEVN, EALKOELSH KOl LETATOTILOUEVN aptnpLakr tapoxn [73]. H évtovn oklaypadnon
TOU OyKou, n Tmapoucia ayyslokwv Alpvacewv kat AeBlkwv Sefapevwy elval ta TmLo
ouvnOlopéva XapaKTNPLOTIKA Tou Teplypddovtal otnv ayyeloypadia[100]. Mmopel va
€VIoXUBEeL n evtomion Kal o xapaktnplopog tou HKK, edv ouvduaotel pe agovikn i HayvnTikn
topoypadia[101]. H texviki meplAapPavel tnv €yxuon evéoaptnplakng oklaypadlkig ovoiag
(ouvnBwg, oTNV Avw LECEVTEPLO, OTIANVLKN N NTIATLKN aptnpla), apéow rpLy, amno tn Slevépyela
afoVIKAG [ HayVNTIKAG Topoypadiag akoAouBoupevn amod tnv eMITEVEN EIKOVWVY LECW TOCO TNG
apTNPELAKNG 000 Kal tng uAaiag ¢paong. H Stayvwotiki anddoaon Tng NMATIKAG aptnploypadiog
efaptartal oe peyalo Babuo amod to pEyebog Tou NIATIKOU OYKOU KAl TO TPOTUTIO TNG AYYELWONG
[102]. H cuvoAikn dltayvwoTikr akpifela tng ayyeloypadiog otn diayvwon pikpotepwv HKK (< 5
cm) Pptavel to 89%, e svalobnoio 82%-93% kat eldkOTNTA 73%. AUTEG Ol EKTLLWEVEG TLUEC
HEWBNKAV, OTav To HéEyeBOG TOu OyKou ATavV ULIKPOTEPO amod 2 cm [80]. MA€ov, oL Alyotepo
EMEUPATIKEC KOl VEEG TEXVIKEG, TIOU avodpEPOnKavV TOPATIAVW, £XOUV OVTLKATAOTAOCEL TN
oupBatiky ayyeloypadia ywa tn Sayvwon kat tnv €ykailpn avixveuon tou HKK. Etoy, n
ayyeloypaodia ermipuldxOnke yio OepameuTikn xprion KATA ToV XNUELOEUBOALOUO TWV OYKWV Kal
yla Tov €Aeyxo NG awloppayiag amnod pnén sotiakou HKK[Bialecki ES, Di Bisceglie AM. Diagnosis
of hepatocellular carcinoma. HPB (Oxford). 2005;7:26-34.]. Z& pwa tuxoomnotnpévn dokiun pe 280
aoBeveic pe HKK mou nrav emidé€pol yia Beppokautnplaopo RF, n ektédeon CT nmatikng
aptnploypadiag kat muehoypadiag obriynoe otov eviomniopod 75 6lwv mou dev eixav evtoriotel

pe oupPartikn CT, aAAd To yeyovog auto &g BeAtiwoe Ta mocootd emiBlwong xwplig umtotpomn|].

IV) Ta§wvopnon TNM yua to HKK

Ta ouothuata otadlonoinong yia to HKK dev €xouv uloBetnBel kaBoAwa. Eva cluotnua mou

edapuoletal sivat to ocvotnua taflvopnong oykou/Aspdadévwv/petaotdoswv (TNM) tng

American Joint Committee on Cancer (AJCC). To cuotnua tafvopnong TNM Aaupadvel utoyn ta
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XOPOKTNPLOTIKA TOU OyKou, cupmeplappavopévou tou HeyEBoug, tou aplBpol Kal TG

ayyelakng dinbnong, kKabwg Kal tn cUUETOXN Aepudadévwy Kat TN PETAOTATLKN vOoo. [105]

Mpuomatg Gyrkog (T)
T Mpwromasic dykog Trou Sev umopel va skmipneei
TO Yawpic upripaTa oupBaTd dykou
T1 Movrpng oykog < 2 cm, 1 =2 cm ywpic ayyeakn Sifdnon
Tia Movrjpne ykog < 2 cm
T1b Movrjpne oykog =2 cm ywpic ayyaaxr Signon
T2 Movripng Oykog =2 om e ayyaiokn] Sijénor; H moAhamhol, kavEvag =5 om
T3 Mohhomhol OYKD, TOURAXITTOV EVag =5 cm
Movrjpne dykog fj 6ykol omoiowdiTors peyviBous Tou mepthapBdvouy peiova
T4 khaSo g muhaiog pAEfag f g nTamkng eAEBag ) dywog(-01) pE dueon

Biioduan O TOPOKEPEVT dpyova EKTOC TG XoAnBoyou KOS | JE CUPUETOXT
TOU TTTAVIKOD TIEQITOVaIoU.

Megroyikoi heppadive (N)

X Mepoyikoi Aeppabiveg mou Sev pmoapadv va exmpnBolv
0] Hepic Aeupabevikee peTaoTaTag
M Me hzugaBevikic yeTacTaozig

ATropakpuapéves pETaoTaoelg (M)

M0

1 TTOUOKPUSUEVES UETHOTATEIG

M

Me amopakpuopEVES HETOOTATEIG

Nivakag 4. Tafwvopunon TNM yia to HKK
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Stage T

A

1B

VA

VB

Tla

Tib

T2

T3

T4

Any T

Any T

NO

NO

NO

NO

NO

N1

Any N

MO

MO

MO

MO

MO

MO

M1

Mivakag 5. >ta510/MPoyVWOTIKEG OUASEG

lotoloyikoc BaBuoc (G)

GX

0O BaBuoc dsv puropel va ekTiunBel

G1

KoAa Siadoponolnuevo

G2

MetpLa Stadopononuevo

G3

Qrwya Stadoponolnuevo

G4

Adladoporolnto
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Nivakag 6. lotoAoyikn Tagvounon



Ektog amnd tn otadlomoinon katd TNM yia to HCC, €xouv mpotabel kot GAAQ CUCTHUATA TIOU
BonBouv otnv kaBodriynon Twv BepaMeEUTIKWY OTPATNYLKWY. Eva amd autd to eMKUPWUEVA
cuotApata €ival To KAWLKO clotnua otadlomoinong Barcelona-Clinic Liver Cancer staging
system (BCLC). To oUotnua BCLC tavopel toug aoBeveic pe HKK pe Baon to péyebog tou dykou,
NV €KTAON, TNV NMOTIKA Asltoupyla Kal TN YeEVIKA Katdotaon tou acBevoug (Performance
Status). H mpotaon BCLC amoteAel plo e€EALOGOUEVN TIPOCEYYLON N OTOLOL ETILKOLLPOTIOLELTAL KOl
BeATLWVETOL TAKTIKA, EVOWMATWVOVTAG OAEG TIG e€EAIEELS TTOU TTpogkuP AV ATTO TNV APXLKN TNG
dnuooievon. Ta tehevtala xpovia, n avtipetwrnion tou HKK €xel alagel Babia Adyw 1ng
BeAtiwong TG dLayvwoTIKAG kavotnTtag, TG BeAtiwong tng afloAdynong Tng mpoyvwong Kat
KUPLWG TNG TEKUNPLWHEVNG EYKPLONG TIOAAWY ATIOTEAECUATIKWY OEPATIEVTIKWY TIPOCEYYICEWV.
OAeC QUTEG OL OXETIKEG e€eAIelg €xouV evowpATWOEL O0TO IO EMIKALpOTIOLNUEVO HovTEAo BCLC

(Mivakag 7). [106,107]
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Inu: AFP, a-dpetonpwteivn ALBI, aABoupivn-xoAepuBpivn BCLC, Barcelona Clinic Liver Cancer BSC, UTtOOTNPLKTIKN
dpovtida ECOG-PS, Eastern Cooperative Oncology Group-performance status LT, petapooxsuvon fAnatog MELD,

model of end-stage liver disease TACE, evSaptnplakdg xnUeLogUBOALOUOC.

Mivakag 7. Barcelona-Clinic Liver Cancer ocUotnpa Ta§lvOUNong Kat avtipetwniong 2022, [107]

V) Oepanevtiki npooéyyilon HKK

AeSopEVOU NG TTOAUTIAOKOTNTAC KOL TNG KOKNG TIPOYVWONG TOU NMOTOKUTTAPLKOU KOPKLVWHATOG,
N BEATLOTN BepameuTikn TPOoEyyLon e€aTopLKEVETOL Yo KABe aoBevn katl cuvnBwg kabopiletal
oo  SlEMOTNUOVIK  opdda  amotelolpevn amd  NMATOAOYO, XELPOUPYO, OYKOAOYO,
aktwvodlayvwotn, emeUPatikd aktwvoAoyo kot moaboAdoyo [108]. TMoAAEC OepameuTIKES
nipooeyyloelg €xouv xpnotpomnotnBel yia to HKK, cupmepiapfavopévng tng xnuetobeparneiog,
NG avoooBepameiag, TOU BOEPUOKAUTNPLACHOU, TNG XEPOUPYLKNG €eMEUBAONG Kal TNG
HeETApOoXeVONG Nmatog. Mapd tig Stddopeg SlabEoueg BepameuTIKEG ETMUAOYEG, N CUVOALKN
npoyvwon yla to HKK e€akoAouBel va eival kakr pHe TOCOOTO 5eToug emPBiwong mepinou 5%-
30% [109]. H xelpoupyikn poogyylon yia to HKK e§akolouBei va Bewpeital n Bepamneia mpwing
emAoyng [110]. H AamopooKomIKy NmatekTopun £xel amodewxBel otL eival Alydtepo eneppatiki
OO TNV AVOLKTH XELPOUPYLKA NITOTEKTOUN KAl ATOTEAEL Lo TTOAAQ UTTOOXOEVN TIPOCEYYLON yLa
™ Bepaneia acBevwyv pe HKK [111]. OL aoBeveig mou Sev eival KippwTikol pe katdAAnAo otadlo
HKK Ba emwdeAnBolv mepLlocOTEPO QMO TNV NTIATIKY EKTOUN UE €AdxLotn voonpotnta [112].
Aebopévou autoU, povo to 30-40% twv acBevwv pe HKK Ba mAnpouv tic mpolmoBéoslc yia

XELPOUPYLKN TIpooEyyLon we emthoyn [113]. Evw n xelwpoupyikn enéppaon Bewpeital o Baoikog
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nuAwvag tng Bepamneiag yia to HKK, To uPnAo dpoptio oykou kat oL acBeveic pe emnpeacpévn
Nmatiky Asltoupyla Ba KATAOTHOOUV TN XELPOUPYLKN emMépBaon avédpiktn emloyn. Autol ot
aoBeveilg pmopel va enwdeAnbolv and AAeg mMpooeyyioelg, OnMwe n avocoBepaneia Kal n

Bepuokautnpiaon [114].

a) AlakaBeTnpLaKOG EVOaPTNPLAKOG XNUELOEUPBOALOHOG (TACE)

O TACE eival n Bepaneia ekhoyng yla toug acBeveig pe HKK mou Bswpouvtal ptwyotl umordlot
yla Bepameutiki Xelpoupyikn Bepameia. Apxika, n TACE elonixbn wg mapnyopntikn Bepaneia o
aoBeveig pe aveyxeipnto HKK, aAAd Aéov n TACE Sev eival povo n mpoTILwUEVN Bepareia yla
To aveyyxeipnto HKK, aAAa kat n povn Beparmeia yia to aveyxeipnto HKK pe Stapetpo peyalutepn
and 10 cm [113]. MNpoodépetal eniong oe aobeveic Mou €lval o€ avapovr) ylo LETAUOOXEUCN
AMaTog 1 mpLwv anod tn Bepuokavtnpiacn, wg ouvduaotikn Bepaneia [115]. H TACE amotelei,
eniong, Bepamela MPWING YPOUMUAG Yla aoBeveig pe moAuolwdn Oyko Tou €Xouv KOAA
Statnpnuévn nratiki Asttoupyia xwplic evdeielc ayyelakng dtnbnong i petaotaong [116]. H
TACE Aettoupyel pe TOV QMOKAELOMO TNG PONG TOU QLMOTOC Ao TNV NIATIKI apTnpia mpog tnv
TIEPLOXN TOU OYKOU, evw TAPAAANAQ TtAPEXEL XNUELOBEPATEUTIKA ¢ApUAKA OTOV OYKO.
AeSopEVOU OTL 0 NIATLKOC OYKOC AapBavel peyaho HEPOG TNG TPodP0odOociaG TOU o TIG NTTATLKEG
optnpleg, o UTOAOLTOC NMATIKOG LOTOC AapPBdavel alpdtwon amd tv muAaia dAéBa. Auto
ETUTPETEL OTOUC OYKOAOYOUC VA SLOKOTITOUV TNV TTApOoXI) ALLATOC OTOV OYKO Xwpig va emnpedalouv
Tov umoAouto vyl nratikd oto [117]. Ou acBeveic¢ mou mAnpouv T PoUToBECELS yla TN
Bepameia TACE mpémel va £€X0UV KAAN NTTATIKN AETOUPYLA, VO LNV UTTAPXEL TTAPOUGLa aoKiTn N
npooPBoAn tng muAaiag PAERa. Ta kupla GAapuUaKA TIOU XPNOLUOToloUvVTaL cuvhBwg o€
ouvbuaouo pe tn Bepaneia TACE eivat n 6o€opouPikivn, n olomAativn Kal n ptopukivn [117].
MNpoodateg €peuvec Sie€ayovtal yia va StepeuvnBel kata moocov n evéodAEBLa Bevacizumab, n
orola elval Katd Tou ayyeLlakoUl evéoBnAlakol auvéntikou apayovta (VEGF), eivat wdEAun otn
Bepamneia acBevwy pe HKK mou umoBarlovtal os Beparneia TACE. H 16€a eival 6tL o avtl-VEGF
Ba avaoteileL TNV ayyeloyéveon otnv ayyeLlokn Soun tou oykou [113]. Npog to mapdv, umtdpxouv

U0 tpEXouaeg SOKIUEG TTOU AfLOAOYOUV TNV OMOTEAECHUATIKOTNTA TNG XPOoNG Tt bevacizumab
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OE N EYXELPNOLUO Kapkivo tou Nmatog. H Bepaneia TACE €xel anodelyBel otL mapateivel Tnv

emBiwon kat eAéyxel Ta cupmTwpoto Tou HKK [113].

b) AvoocoBepaneia

H avoooBepaneia elvat pia GAAn e€atpetikn emloyn Beparmneiag tou kapkivou, mou €xeL eykplBel
yia xpnon oto Aéudwpa Hodgkin, oto peAdvwpa tng oupodoOXou KUOTNG, OTOV N
HULKPOKUTTAPLKO KOPKIVO TOU TIVEUMOVOL KOl OTOV KOpKivo twv vedppwv. H €vvola Ttng
avoooBeparneiag mpoékue amo tn Bswpia 6tL n dSucAettoupyia Twv T-KUTTAPWVY Ttailel poAo
otnv maboduacioloyla Tou Kapkivou. H avoocoBepamela €MIKEVIpWVETAL oTn SLEYEPON NG
napoaywyng T-kuttapwv oe aobeveic pe kapkivo oe pla mpoomabela va mpoomabrosl va
SlopBwoaoel Tnv LMot SUCAELTOUPYLA TWV T-KUTTAPWY, N TEXVLKN auTr avadEpeTal wg vaccine
therapy [118]. Npokelpévou va evepyormotnBouv ta T-KUTTapa KATA TWV KAPKLWVIKWY KUTTAPWY,
TIPEMEL VA 0TOXEUOEL €va oUYKEKPLUEVO avTlyovo. H AFP éxel amodelyBel otL amotelel éva moA\&
UTTOOXOUEVO QVTLYOVO-0TOX0, Se60opévng TnG apouasiag tng ota kKuttapa tou HKK [119]. Mua
GAAN avoo0BEPAMEUTLKN TIPOCEYYLON €lval n GOPTWON TOU AVILYOVOU TOU OYKOU O KUTTOPO TIOU
napoucotdlouv Tov OyKo, Ow¢ ta SeVOPLTIKA KUTTAPQ, TO EVEPYOTOLNUEVA B KUTTapQ KOl Ta
povomupnva KUTtapa tou nepldpepikov aipatog [120]. H Stadikaoia autr evioyUel tn Stéyepon
TwV T-KUTTAPWV TIPOKELWWEVOU va SnuoupynBolv oxupd CTLs. TéAog, n avoocoBeparmeia
neplhapBavel tnv kuttoplkr avocoBeparneia (Adoptive Cell Therapy), n omoia moAAanAactalet
oplopéva KUTTapa Omwe ta CD8T KUTTAPA eX Vivo KAl 0T CUVEXELX EYXEEL TA KUTTAPA TILOW OTOUG

000eveiG 01O onpeio Tou OYKOU yla va TPOKAAECOUV 0TV Kataotpodn tou [121].
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c) OEPHOKAUTNPLUOMOG

O BepuokautnPLaoUoC ival pia GAAN pocgyylon yla acBeveic pe HKK mou otoxelel Kuplwg ota
MpWIHa otadla ¢ vooou, kabwg kat oe HKK mou meplopiletal oto Amap Xwpeig NmoTkeg
HETaoTAoELG [122]. OL 6Uo KUploL TUTOL Bepamelag KATAAUGNG, TIOU XPNOLLOTIOLOUVTAL yLa
aoBevel¢ pe HKK, eivat n Swadepuikny €yxuon atBavoAng Kal o BepUOKOUTNPLOOUOG HE
padloouyxvotnteg (RFA )/ pikpokUpata (MWA). H Stadepuikn €yxuon aBavoing (PEI) elval pia
Bepamneia mou xpnotpomnoleitat yia to HKK pe tnv €yxuon atbavoAng eVtog Tou OYKOU UE TN XpHon
Un Komrtouowv Bedovwyv o€ MOANATAEG ouveSpleG, TOU UItopoUV va Yivouv o€ e€WTEPLKA LOTPELQ.
‘ExeL amodeyBel 0tL ot 0ykot HKK pikpotepol amod 2 cm €xouv KaAUTtepa amoteAéopata pe Tnv PEI,
EVW Ol HeyoAUTEpOL OykoL eilval mio SUOKOAO va avrlpeTwrmiotolv pe PElI [122]. Ou
ONUAVTIKOTEPEG EMUTAOKEG e TNV PElI mepllapBdavouv evdomepltovaikn atpoppayia, nNmotikn
OVETIAPKELA, XOAndopo oupiyylo kot vedpiky oavemdapkela [123]. O Sladepuikog
BEPLOKAUTNPLACHOG ELVaL N TILO CUXVA XpNoLHomoloUpevn dladikaoia o aobeveic pe HKK Adyw
™ uPNASTEPNC ATTOTEAECHATIKOTNTAC KAl Tou Tpodil aocdaieiag tng. O BeppokaAUTNPLACUOG
elval pa Bepuiky KATAAUON, TIOU ETUTUYXAVETAL HE TNV TOPAYWYN HEYAANC TOCOTNTAC
Bepuotntag TG, mou odnyet oe un avaotpéPun kuttapkn BAABn. Ot avtevdeilelg yla tov
Bepuokautnplacud neplhapfavouv tn B€on Tou Oykou av Bploketol oto BOA0 1} OTO KATWTEPO
AKPO TOU AMATO¢ AOyw TOU KLwvdUvVou tpaupatiopol tou Stadpdyuatog [124]. EmutAéov, ol
aoBeveig pe Child Pugh C, ol aoBeveic pe aduvapia cuvepyaoiag rp €xouv evepyn Aolpwén dev
elval vroPnodlol yia Bepuokavtnpiaon [124]. H Bepuokautnpiaon €xel anodewyBel otL eival
guvoikotepn amo tnv PEl, kaBwc amattel Ayotepeg ouvedpleg kal mapouotalel kaAUtepa
anoteAéopata 6cov adopd TNV ekpilwon tng vooou [126]. EMuTAEov, n TOTIKN UTIOTPOTI TWV
oykwv HCC oe aocBeveig ,mou unoPfdarovtat o RFA/MWA, Atav onuavtikd xapnAotepn os

oUyKpLoN HE Toug aoBeveig mou umtoBaAlovtal os Bepareia PEI.
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d) Metapooxevon nnatog
H petapdoyxevon nmartog eival n mo koviwn Bepaneia ya tnv ekpilwon tou HKK. Mpoodépetl
TIANPN €KTOUNA TOU OYKOU, WOTOOO0, TA TOCOOTA UTOTPOTIG apapévouv uPnAd. EnutAéoy, ol
QUTOULTA OELG YL LETAUOOXEVOELG ATATOC uTtEpBaivouv Katd moAu tn StaBéoiun npoodopa [115].
Mo Tov AOYO QUTO, TIPEMEL VA TTANPOUVTOL CUYKEKPLUEVOL KPLTAPLA TIPOKELEVOU EVOG AoBEVNG UE
HKK va mAnpol ti¢ mpoinmoBEoelg yla HeETAUOOXELUON NTIATOC. XTO TAPeABOV €xouv avamtuyBel
Hovtéla kpttnpiwv MILAN yla tnv avayvwplon acBevwyv pe HKK tou mAnpouv Tig mpoiUnoB£oelg
yla peTapooyxevon nratog [121]. O urtoPrdLlol MPEMEL va €XouV €vav Hovhpn OYKo SLaUETPOU

<5 cm 1 €w¢ TPELG olidLa OyKoU pe SLAPETPO <3 cm To KaBéva [121].

4) HOTIKEG LETOLOTAOELG

To Amap eival pia amo TIG o oUXVEG BECEL LETAOTOONG TOU KAPKIVOU, QVILTPOCWIEUOVTOG
oxedov 10 25% TOU CUVOAOU TWV TEPUTTWOEWV[126].MLa oA ia mpwTonabwy Oykwv prnopet
va €lvat n mnyn TG METAOTAONG, WOTOO0O0, TA ASEVOKAPKIVWLOTO TOU TIAXEOCG EVTEPOU Elval TO
TIO oNUAVTLIKO BEpa €psuvag otn BLBAloypadia, kabwg eival Ta mo ocuxva. H SutAn alpdtwon
TOU AMATOC OXL MOVO TO KABLoTAd Hovadlkd €UAAWTO OTN UETAOTACN OO KAPKivoug Tou
YQOTPEVTEPLKOU, aAAA Kal TtpooBAacipo os emepPBatikég Oepareieg. OL OEPATIEUTIKEG OTPATNYIKEC

egellooovtal paydaia maykoopuiwg, Le OA0 Kol KAAUTEPA ATIOTEAECUATAL.

1) Atttohoyia

OL petaotatikol nrmatikol OykoL gival Mo ocuxvol armod Toug MPWTONABEIS NTTATOKUTTAPLKOUG N
NMATOXOALKOUC OYKOUG KO N TIAELOVOTNTA TOUC £ival adevokapKlvwpata. YIApXouV, emiong, To
OKOVOOKUTTOPIKO KAPKIVWHO, TO VEUPOEVOOKPLVIKO KapKivwpo Kot AAAol ToAU Alyotepo
ouvnBLopévoL UTIOTUTIOL, OTIWE TO AEUDWHA, TO CAPKWLLO KOL TO LEAAVWQL. € YEVLKEG YPOLUEG,
N ouviputtiky TAelovotnta ¢ PBiBAloypadiag emikevipwvetal otn  Slaxeiplon Tou

0SEVOKAPKIVWHOTOC TOU TAXEOG EVIEPOU, TO omoio ¢épetal va elval n tpitn ouxvotepn

53



TpwTOomadn g KakonBeLa MAyKOOULWG. 2XeSOV T0 70% £wc 80% TWV MEPUTTWOEWV E LETAOTATIKN

vOOO OPAUEVOUV TIEPLOPLOUEVEG OTO Arap [127].

Il) Emdnuodoyia

Ixe60vV 10 20% £WG 25% TwV AoBEVWV MOV SLayLlyVWOKOVTOL E KAPKiVO Tou Ttax€og eviépou Ba
avamtuéouV nNTOTIKEG METAOTACEL, evw TOo 15% €wg 25% auTwv TwV TEPUTTWOEWV
napouctalouv cuyxpovn Mpwrtonadn kat Seuteponadn voco [128]. e yuvaikeg nAKiog KATw
TwV 50 €TWV, N HETACTATIKN NTTOTIKA VOOOG TIPOEPXETAL CUXVOTEPQ OO TO LAOTO. H HETAOTATLKA
NMATIKA VOCOG 0€ Atopa NALKioG avw Twv 70 €TWV TIPOEPXETAL ATIO TO YOOTPEVIEPLKO, 92% TwV
HUETAOTOTIKWY NIOTIKWY QAAOLWOEWY EVOL KOPKWVWHATA. ATIO QUTEG T KOPKWVWUATWOELG
OAAOLWOELG, TO 75% elval adevokapkvwpata.[127] ZUVOAKA, OL LOTOAOYIKA ETUBERALWLEVES
NMOTIKEG LETOOTACELG ELVOL CUXVOTEPEG OTOUG AVOPEC MAPA OTLC YUVALKEG KL OL TIEPLOGOTEPOL

aoBeveig NTav nAkiog avw twv 50 eTwv.

Ill) NaBoducioloyia

To Anoap tpododoteital TOGO Ao TNV NIATIKN opTNELo 000 Kal amod tnv muAaia ¢pAEBa. H muAaia
dAEBa ouykevipwvel T PAEPLKN amoppon amod To MAYKPeAS, TOV omARva kol oxebov 0Ao To
YOOTPEVTIEPIKO CUOTNUA. TUTILKA, OUTO ETUTPEMEL OTO NMAp va enetepyaletal ta nmpoodata
anoppodnUEVA BPEMTIKA CUOTATIKA 0TO MAALCLO TOU PeTABOALOUOU MpwTnG §L10dou. ZTo mMAaiolo
KakonBelag, autd onuaivel emiong OTL To AP UMOpPel va AABEL HETOOTACELC QO LA EUPELD
TMOWKIAla evdokolllakwy Kal ewkoWlaKwy KakonBewwv. Q¢ amotéAeoua TNG NTIATIKAG
HUETAOTOONG, OL A0BEVELG UTTOPEL VA £X0UV TTOKIAQ CUMTITW AT aAvVAAoya LLE TNV EMBApUVON Kal
TNV EVTOTLON TN VOoOoU. Auta TtepAapBavouv KoAlaKO AAyog, aokitn, iktepo, anwAsla Bapoug

KalL KOTIWon.

Evw ta nmatokuttapa tpododotouvtal amd tnv mulaia dAEBa, Tt YxoAayyelokuTtTapa

TpododotouvTtal amo TNV NMATIKN aptnpia. Oswpeital OTL Ol UETAOTATIKOL OYKOL TOU HTATOC
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ovTtAoUV TNV QLUATWOoN Toug amod TNV NIATkA aptnpia. Auto amoteAel povadikny sukatpia ylo
Oepamele¢ pe oTtOXO TO AMOP, OL OMOLEG OTOXEUOUV T KOPKLVIKA KUTTAPA, €VW TOPAAANAQ
TPOOTATEVOLV Ta NratokUTTapa. EmutAéov, To Amap €xeL TV kavotnta uneptpodiag yla va
avtiotabuiosl Tnv anwAsla Asttoupylag. Epdoov n ayyelakn tpododocia Tou NIATOG KoL N
QIOXETEVUON TNG XOANG TAPAUEVOUV ABLKTEG, Umopel va adatpebel £éwg kal To 80% Tou AMATOG.
To umoAeunopevo Ba uTEpTPOdEL yla va ATOKATACTACEL TNV TAPN NIATIKA AEToupyla eviog
eBSopadwy. Auto pmopel va ETUTPEYPEL TILO ETUOETIKEG NTTOTEKTOUEG OE TEPUMTWON TTOAAATIAWY

HUETAOTAOEWV.

IV) lotonaBolAoyia

Y& aoBeveig pe BloPia AMATOG, €ival anmapaitnTto va KOTOVONOOUUE Tn HopdoAoyila Kal tTnv
OVOTOULKN B€0Nn TPOEAEUONG TWV KOPKLVIKWY KUTTAPWY, YLO VO UTIAYOPEVUCOULE TN OTOXEUUEVN
XNUEOBepameia KAl vol KATOWVONOOUUE TNV TPOYyvVwaon tng vocou. H Sldyvwon umopel va
kaBoplotel pévo Baocel NG popdoloyiag, wotdoo, pla oelpd TPOoBETWV BLOSELKTWY, OTIWCE OL
KUTTOPOKEPATIVEG, 0 S100 KOl TO KOLVO avTLlyovo Twv Aeukokuttapwy (LCA), umopei va fonBroet
OTNV TIEPALTEPW KOTNYOPLOTIOLNGN TOU CUYKEKPLUEVOU opyavou TipogAeuaong [129]. O CK19 €xel
ouoyetlotel pe to adevokapkivwua, Sladopomolwviag To £Tol Anmd TO NIATOKUTTOPLKO
Kapkivwpa. AAAoL kapkivikol Seikteg omwg to C-kit, To CD34 kat n BLUEvTivn €XOUV CUCYETIOELG

pe ta GIST.

Ta kakonbn pelavwparta €xouv emideifel Tnv uPnAdtepn svalobnoia pe tov S100+, av Kot ot
HMB45, MelanA-Betikdg kat MART-1 eivat dAAot xpriowuol Blodeikteg. Ta VEUPOEVOOKPLVIKA
KOPKIVWHOTO amaltolv e€taon yla cuvantoduoivn, xpwpoypavivn kat CD56. H cuvtputtiki
TMAELOVOTNTO TWV OYKWV Ba elval KOpKIVWHOTO, OUYKEKPLUEVA OOEVOKAPKIVWHATA TIOU
oploBetouvTal MEPALTEPW PEOW TNG Sladopomoinong, TwV UITWOEWY, TWV OVOoOToTOXN UKWV
HEAETWV Kal TNEG OUVOALKNG Toug epdavionc. Ot CK7 kot CK20 €xouv xpnotpomnolnBetl wg apykol
beikteg dladopormoinong yla tnv mpogAeuon Tou Oykou, KaBwg Kat ol utodoxeig oloTpoyovwy

oTNV NEPIMTWON HETAOTATIKOU AOBLAKOU KOPKLVWHATOC TOU HO.OTOU.
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V) lotopko Kat KAWLIKA §€étaon

Mta cuVSLAOTIKY TTPOCEYYLON UE OYKOAOYOUG, OKTLVODEPATIEUTEC OYKOAOYOUG, EMEUBATIKOUG KOl
SLayVWOoTECG aKTIVOAOYOUG KOL XELPOUPYLKOUE OYKOAOYOUG YLOL TNV OVTLUETWITILON TNG KATAOTOONG
Tou aoBevoug eival amapaitntn. [130, 131] Onwg avadépBnke MPonyoupéVwe, SEV UTTAPXOUV
agLomiota SE60UEVA OXETLKA [LE TNV OLOUMMTWUATIKA EVAVTL TNG CUMMTWUATIKAG EKOSAAWGONG TNG
VOOOU amo TO LOTOPLKO Kal TNV KAWLKA €E€Tacn Tou acBevouc, KaBwg UTIapXEL €vag aplBuog
CUUMTWHATWY, OTIWE N KoLK SLATacn, 0 MPpWLUOG KOPESUOG, T acadn KOIALAKA EVOXARUATA,
oL aAAQy£C OTLC CUVHBDELEG TOU EVTIEPOU, N alpatoxeoia, n anwAela Bapouc, n eykedpalomnabela,
o (ktepOC, 0 aokitng Ko oL HeTaBOALKEC SlaTtapaxEC, Ta omola PEMEeL va eyeipouv uTtoPieg yla

HETAOTATLKI) VOO0, dAAQ SeV elval TaBoyVWLOVIKA yLa NTTATIKY LETAOTOON.

Ta gupnuata NG KAWLIKAG €E€TAONG TTOU OXETL(OVTOL UE TA KAQOLKA EUPAUATA TNG NTTOTLKAG
vooou (kepaln pédouoag, nratoomAnvopeyaAia, ackitng) Oa mpéEmeL emiong va MPOTPEMOUV OE
evbelexn aflohoynon. Eival amapaitntn n Slevépyela SOKTUAKNG €€ETaoNnC UE €makOAouOn
KOAOVOOKOTINON Yl ToVv €AEyX0 yla HAleg kol aipa ota kompava. Ot aocBeveic pe Loxupo
OLKOYEVELAKO LOTOPLKO KAPKIVOU TOU TTOXEOG EVIEPOU Ba TipEmel va uTtoBAAANOVTAL OE TIPOANTITIKO
€Aeyxo. KaBw¢ n nmatikn vooog pmnopet va mpokUPeL and onoudnmote, pio evéeAexng puaotkn
e€étaon HE OKPOOON Ylo EMAPKEIG QVATVEUOTIKOUC NXoug Kal YnAddnon TuXOV
Aepdadevomndbelag eival onuavtiki yla tn Aqn anopacswv.
VI) A§loAdynon

H vPnAiRg moldtntag anewkovion eivat amapaitntn yla tnv afloAdynon tng vmoPiag nmatikig
puetaotaong. Mmopei va emiBeBaiwoet tn dtayvwon, Kabwg Kat, vo BonBnoeL 0Tov EVTOTILOUO TNG
npwtonaboug vooou. OL o ocuvnOlopéveg péBodol amewkoviong meplthapBavouv afovikn
Topoypadia TPUARS daong Kal payvntiki topoypadia. H afoviki topoypadia tputAng daong
amoteAsital amo pla paon xwpig oklaypadlkd, pla aptnplakny kat pia APk ¢aon. Ot
HETAOTAOEL TOU AMATOG KoL Ol MpwTtonabei¢ OykoL Tou AMAtog Teivouv va €xouv UPNAEG

TIUKVOTNTEG (evioxuon) otnv aptnplakn ¢aocn Kol TElvouv va  €lval UTIOTIUKVEG OTLG
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kaBuotepnuéveg daoelg. H B€on tng afovikng Topoypadiog eival Ldlaitepa MAEOVEKTIKI, KOAOwWG
umopet va fonbnoel otov eviomiopd Tou OyKou, Kal va KateuBuvel To BepameuTtikd Advo. H
afovikn topoypadia aflohoyel to péyebog Tou petaotatikol oykou, Tn popdoioyia, tov Babud
NG NTMATIKAG VOOOU KoL TO TIPOPRAEMOUEVO HUEANOVTIKO NMATIKO UTOAElppa. Elval {wtikng
ONUACLOG YO TOV TPOOSLOPLOUO TNG SUVNTIKAG EKTOMNG TWV NTIATIKWY OYKWV, KabBwg ot BAGPEG
KOVTQ OE ONUOVTIKEG QYYELOKEG SOUEG UMOPEL val €lval pn XELPOUPYNOLUEG. H payvnTkn
Topoypadia eival pla aAAn péBodog mou pmopel va xpnowuomnolnBet eav umapxel SuokoAia
XOPAKTNPLOMOU [ag nratikng PAABNG. H nmatikn petactacn otnv T1 swova epdaviletal pe
XapNAn évtaon onuatog kot uPnAn otnv T2. OL oKlaypadLKA EVICXUOUEVEG UE TIAPOLOYVNTIKN
oucia (yadoAnvio) T1 elkoveg unopel va mapouotdlouv oAkr rj SakTuALoeLdr) evioxuon avaloya

LE To péyeboc.

AM\oL oklaypadikol mapayovteg, onwc n dwvatplovyxog yadoetatn (Eovist) kat n yadoPevikn
SwueyAoupivn (Multihance), £xouv oxeblaotel yla va evioxUooUV TNV evalcdncio Tng LayvnTIKAG
Topoypadiac. H mpokAnon gival OTL UTIAPXOUV OPKETEG KAAONOELC KATAOTACELG TTOU UITOPOUV VAl
HNBoUV TNV NMATIKA HETAOTAON OTNV amnelkovion. H ¢pBoplodeofuyhukoln-18 (FDG) PET/CT
uropetl va BonbrAoel otnv avixveuon NMATIKWY UETOOTACEWV Kal Urmopel va BonBroel otov
EVTOTILOMO TIPWTOMAOWV OAAOLWOEWV KAl EEWNTIOTIKWY HETAOTACEWV. QOTO00, £XEL PTWYOTEPN
QVATOULKA avaAuon amo tv afovikn Topoypadia kat dev eival tooo evaicOntn otnv aviyveuon
BAaBwv peyEBouc pkpotepou and 1 cm. Mapd talta, UNAPXOUV EPUTTWOELG Omou n PET/CT
€xel amodelyBel xpAown eWWKA yl TNV avixveuon METAOTATIKWY VEUPOEVOOKPLVIKWY
KOPKIVWHATWY, KOL OUYKEKPLUEVA 1N amewkovion PET pe yaAAlo-68 DOTATATE. To
unepnxoypadnua €xel ptwyodtepn evalcbnoia. O TMPOANTITIKOG €AEYXOG TPEMEL €miong va
nepthappavel Baolkég e€etdoelC NTOTLIKAG Aettoupylag, VEVIKN atparog,

oloodayoyaotpodbwdekadaktuAookonnaon (EGD) kat koAovookomnnon [132, 133]

VIl) Avadopiki Stayvwon
H Siadopikn Stdyvwon Twv NMATikwy oAAOLWOEWV TOPAUEVEL Eupeia. H amelkdvion Kal To

LoTopLKO Ba BonBricouv otnVv oploBETNON KoL TNV ECTIOCN OTLG TILO KOLWVEG QLTLOAOYLIEC, WOTOOO,
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OPLOMEVO QLTI TNC VOOOU UTOPEL Vo €lvVOL TO TIPWTOMAOEG NMOTOKUTTAPLKO KapKivwua, TO
XOAayyeloKapKivwpa, To adévwpa, To aldayyeiwpa, To algdtwpa, n eotwakn olwdng

UTIEPTAQLOLA, TO ATIOCTNA 1) N LETOOTATIKY VOOO (Kapkivwua, Aépdwua, capkwiua). [134]

Viil) Ogpancia / Awaxeipion

Av KOlL N XELPOUPYLKA EKTOUN TIOPAUEVEL Bepareia EKAOYNG, UTIAPXOUV SLADOPEG TEXVLKEG LA TN
Bepamela TWV NMATIKWY HETAOTACEWV O ACBeVEIG TTOU €V UIMOPOUV VAL OVTLUETWIILOTOUV
XEPOUPYLKA. Ta meploootepa SeSOUEVA OXETIKA HE TO ONMOTEAECUOTO OE QUTO TO TAQLOLO
oxetilovtal pe KakonBeleg Tou axEog eviEpou, aAAA Ta Sedopéva amo VEUPOEVEOKPLVIKEG Kall
MPWTOTAOEIC NMATIKEG VOOOUG £€XOUV  ETONG  LKOWOTIOINTIKA  amoteAéopata. Exouv
xpnoihomotnBel Alyotepo €eMEUPATIKEG TEXVIKEG, OMWE N OTEPEOTAKTIKN OKTwoBepamneia
OWHATOG, TEXVIKEG EUBOALOUOU eite pe xnueloBepaneia eite pe padlevepyd LoOTOTA UE APTLA
anoteAéopata Kot amodekta emineda  tofikotntag. Eféxovta poho Sladpapatilel o

BeppokauTNPLAOUOG KUpiwG pe RF R MW.

a) XELPOUPYLKN AVTLHETWTILON

H XEpOUPYLKN EKTOUNA TWV NTTATIKWY LETAOTACEWY LE ETLKOUPLKN XNHUELOBepameia oxeTileTal Ue
BeAtiwpéva amoteAéopata emiBiwong Kol HELwUEVN voonpotnta Kal Bvnolpdtnta. Eneldn to
adevokapkivwpa Tou Tax€og eVIEPou elval n ouxvotepn Hopdn NMATIKAG UETAOTAONG, N
OUVTPUTTIKA TAElovoTNTA TG BLBALOYpadiag emkevipwyeTal o€ auth tn Stadikacia tng vooou.
AMa 61ka KAWVIKA oevdpla AapPBdavouv Bepamneia oe e€atopilkevuévn Baon. H xelpoupyikn
EKTOUN TIOPOEVEL O XPUOOC KOVOVOG yla TG €E0PECLUEG NTTATIKEC HMETOOTAOEL TOU TIOXEOG
EVTEPOU.

OL KAWVIKEG KaTeuBuVTNPLEG 08Nnyleg €xouv UTIOSEIEEL OTL TO PEAAOVTLKO NMATIKO UTOAELUUA Ba
TPETEL Vol elval TouAdylotov 20% Tou apxlkoU Tou OYKOU o€ éva UYLEG Amap, 30% e Ao €wg
HETpla nratiky SuoAettoupyia kat 40% pe nmatikn Kippwon. [135] O otpatnykeég yla tn

BeAtiwon Twv TOAVOTATWV €KTOUNC TePAAUPBAVOUV VEOETIKOUPLK XnHUEloBOeparmeia,
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gUBOALONO NG MUAaiag GAEBAG yla TNV avénon Tou HEANOVTIKOU NIMOTLKOU UTOAEIMUATOC N
ektopn dVo otadiwv évavtl cuvduaopEVNG EKTOUNG EVOC oTtadiou Tou pwTtonaboug OyKou Kot

TWV NIMATIKWY AAAOLWOEWV.

O 0TOX0G TNG XELPOUPYIKNG eMEUPaong Ba mpémel va eival n adaipeon O0AnG TNG VOOOU LE
OPVNTLKA ULKPOOKOTIKA Oplat 1 mm. MeAéteg €xouv Seifel OTL 0 BaBOG TOU MeEPLBWPLOU EKTOWNG
bev éxel katadeifel onuavtikn Stadopd otnv emPBiwon, epocov ta meplbwpla Tou Gykou gival
apvnTka [136] H avolktr 1 AamapookoTLKA TIPOCEYYLON TNG XELPOUPYLKAG EMEUBAONG amoTeAEL
ETUAOYN YlO TNV NTATIKN €KTOpn. Mo mpoodatn peta-avaluon umootnpilel T xprion tng
AQMOPOCOKOTNONG ylo. TOPOUOLA HOKPOXPOVLIO QTIOTEAECUATO OE OXEON HE TIG OVOLKTEC
EMEYPACELG, LE TO TPOOHETO MAEOVEKTNUO TWV ALYOTEPWV BpaxunpodBeouwy emumAokwy [137] H
TOUTOXPOVN EKTOMN YL CUYXPOVO KAPKIVWUO TOU TAXEOC EVIEPOU KAl NTTATIKEG LETAOTAOCELS
elval amodektr) Otav UTIAPXEL EUVOIKN ovaToulo Yyl HEPLKN) NTATIKN €KTOWr. H XElpoupyLkn
EKTOMN €VOG oTadIloU €VaVvTL XELPOUPYLKNG EKTOUNG SU0 otadiwv Tou mpwtonadol¢ Oykou Tou
TLAXE0G EVIEPOU KOL TWV NTIATIKWVY LETAOTACEWV €XEL Oel€el ouyKpiown amoteAeopatikotnta. H
TIPOCEYyLon €vOC otadlou HELWVEL TN OUVOALKH SLAPKEL TIAPAUOVIC OTO VOOOKOUELD. AANEG
TITUXEG, OMWG N voonpotnta Kat n Bvnowotnta, €xouv Sladopomnolnbel Hetafld Twv UEAETWV
[138] H kaBuoTtépnon TG NTTATEKTOWNG £XeL Seifel OTL Sev pelwvel TNV enPBiwon og aoBeveic mou

Xpelaovtal eKtopn, otav eEeTAlETAL TO EVOEXOUEVO VEOETILKOUPLKAG XNUEL0Bepameiag[139].

Elval onuavtikd va yivetal SLakplon HETAEY AOUUMTWHATIKWY KOL OUUMTWHATIKWY TipwTtonadwy
OYKwv, KaBwg ol acBeveic mou €xouv availpia, amodpakTikd GoLVOUEVA KAl CUUTITWHATOAOY
ano tov mpwtonabn oyko Ba TPEMEL va iponyouvTal otnv ektopn. H e€wnmatik vooog Kal n
HUETAOTOTLKN NIOTIKA VOOOC £XOUV TIOPOUGCLACEL ONUAVIIKA XAUNAOTEPA TTOCOOTA TIEVTOETOUG
emBiwonc (28% €vavtl 55%). NpoyvwoTikol MapAyovTeC yla Kakn £kBaon tng el8IKAG yla Tov
Kapkivo emiBiwong eival n e€wnmatiki vOoog EKTOC Ao Tov TVeEUHOVA, N €€WNTATIKI) VOOOC
EKTOC OO TNV UTIOTPOTI TNG HETAOTATIKIG VOOOU TOU TIOXEOG EVIEPOU, TO emimedo

KapKvoepUPBpuikoU avtlyovou (CEA) peyalutepo amo 10 ng/mL, o KopKivog Tou TTax£0G EVTIEPOU
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oo tn 6e€la MAeUpA KOl TIEPLOCOTEPEC MO £EL PETAOTATIKEG BAAPEG OTO NMAP TOU TOXEOG

evtépou[140].

EGv Xpnolpomoleltal VEOETUKOUPLK XNUeEloBepameia, yevikd, 4 €wg 6 unveg Bepameiog
xopnyouvtaL TP amd TN XEpoupylkn eméuPaon. H xnueloBepaneia pe Pdaon 1n
dBoplooupakidn xpnowlevel wg Paowkn Bepameia, kabwg n  xopnynon 1Ing yivetat
CUUMANPWHOTIKA HE AAAOUC Ttapayovteg o€ cuvbuaopolg omwg FOLFOX kot FOLFIRI [141]
Aewtoupyel ylwa T HeElwon TOOO TOu aplOpol 000 Kol TOU HEYEBOUC TWV HETOOTACEWV
TIPOEYXELPNTIKA KOL OTOXEVUEL OTN UELWON TNG UTIOTPOTING METEYXELPNTIKA. AV Kal TO T(POTUTIO
Bepamelag elval n XELPOUPYLKN EMEUPACN KAl N TIEPLEYXELPNTLKN XNUELODEPATIELQ, OPLOUEVEG
HEAETEG €xouv audloBnTioeL To 0deAOC TNG XNUELOBEPATELQC KOL TNG XELPOUPYLKNG EMEUPAONG
EVOVTL TNG XELPOUPYLKNG EMEUPAONG HOVO. [142] QoTdo0 UL HeAETN EG6ELEE OTL N IPOEYXELPNTLKNA
XNUELOBeparmeia og ocUyKpLlon HE Toug acBeveic mou umoPANOnKav o ektoury akoAouBoUpevn
arnd xnueloBeparneia eixe peyalltepo mooooto acbevwy e TpLeth enBiwon xwplic vooo (31,7%

€vavtl 20,4%, avtiotowa) [143].

b) Ztepeotaktikn aktivobepaneia cwpatog (SBRT)

H otepeotatia eival pia pn emepfatikn, avaipoaktn kot GAKA Tpog tov acBevr), ANV OUWG
ekpl{wTtikn Bepamneia, mov epappoletal o SL1APOPEG MEPLOXEC TOU OWUATOC. MPpOadaTeC KAVIKEC
Ooklpég €6elav onuavtiky evioxuon emPiwong oe ooBeveic pe oAlyopetaoctatikn (<5
HUETAOTAOELG) TIOU OVTIHETWITlOTNKOV Ue aktvoBeparmeia (SABR COMET). Ta dedopéva yia tn
xpnon tng SBRT otnv QVvIHETWTILON TG NITATIKAG METAoTOONG elval evBappuvtikd. MNpoodépel
HLoL TTOAU AlyoTepo emepPatikn mpooéyylon tng Bepameiag pe €€alpeTIKO TOTKO €AEYXO Kall
QoS EKTI TOEIKOTNTO OE GUYKPLON LE TNV NTTATEKTOUN 1) AKOUN KoL LE AAAQ ALlYyOTEPO EMEUBATIKA
HETPQ, OMWC O BEPUOKOUTNPLOOUOG UE PASLOCUXVOTNTEG/UIKPOKUMOTA KOl O SLapTnpLokog
xnuelo/padlospuBoAiopog (TACE/TARE). Ta mooootd TomikoU eAEyXou o€ €va £T0¢ NTav 87% Ko
68% ota tpla €tn KAl n cuvoAkn emiBiwon 84% oe €va €tog kal 44% ota tpla €tn [144].

Towotnta Babuou 3+ mapatnpeital og Alyotepo amnod 1o 5% twv acbevwy. Ta oxfuata 66ong
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Kal KAaopatomnoinong mowkiAAouv, oA Ta oTolXelot UTTOSEIKVUOUV QVWTEPO TOTILKO EAEYXO LE
6060¢e1g Blooykng Loootabuiong mou umepPaivouv ta 100Gy.[145] Mpog tOo mapodv, dev
UTIAPXOUV TIPOOTITIKEG GUYKPLOoeLG TNG SBRT pe aAAeg Bepameieg e 0TOX0 AAAOLWOELG OTO NTTAP,
wWoTo6o0 n SBRT mapapével pia ePLKTH, AMOTEAECUATIKI Kol Un emepfatikn péBodog Bepaneiag

yla aoBeVelg e NMATIKEG LETOOTACELC.

H SBRT pe Bdon 1o Linac eivat éva amo ta mo cuvnBlopéva Eoa EKTEAEONG AUTHG TNG TEXVLKAG,
av kat n Bepaneia mpwtoviwv kat ta eldika cuotipata SBRT, omwc to Cyberknife (Accuray), eivat
eniong StaBéopua. H mpooopoiwon mpénel va AapBavel umodn tnv avamveuoTiky Kivnon.
Yniapxouv &ladopeq TEXVIKEG OSLaXE(PLONG TWV QVATIVEUOTIKWV KIWVACEWV. Mo odpwon
oxeblaopol 4D CT emtpemel tnv mapakoAolBOnon Tou Oykou w¢ ouvaptnon tng ¢aong Tou
QVATVEUOTLKOU KUKAOU, wote va StachaAiletal 6TL 0 0yKoG-0Tox0C¢ oxedlaopol mepAapBavet
TOV OyKO KaB' 6An tn Sldpkela tnNg avarmvons. EVaAAaKTIKA, o€ oplopévouc aoBeveic pmopouv va
XPNoLlomonBolv CUOKEVEG KOWALAKNG CUUTIEONG YLl TOV TIEPLOPLOUO TNG Kivnong. OL Selkteg
mou TomoBetouvtal otov Oyko TPV amd tn Bepameia pmopouv emiong va Ponbricouv Ttov
EVTOTILOMO KOl TN OTOXEUON TOU Oykou. H ouyxwveuon AGAAWV QTELKOVIOTIKWY UEBOSwWV
EVIOXUOUEVWV PE oKlaypadlkod, OTwE N Hayvntiky topoypadia n n afovikni topoypadia, pe tnv
npooopoiwaon afovikng topoypadiag eival amapaitntn ywa tnv oploBétnon tou oToXOU.
MoAAamAQ otatikd oposmnineda/pun opoemnineda nedia ) oykopeTplkn Bepamneia tofou (VMAT)
UMopoUV va xpnotluomolnBolv w¢ HEPOG Tou oxedlaopol HE oTtOXo Tn dnuiloupylo €vog
efalpetikd oUppopdou oxedbiou pe taxela mrwon tng 860NG €KTOC TOU OYyKOU OTOXOU
oxedlaopol. H aktwvoBeparmneia pe kabodnyolpuevn ekéova (IGRT) eival amapaitntn ywa tnv
akpLPBn otoxevon kat purnopel va meplhapBavel afovikn topoypadia kwvikng 6éoung kv n MV,
dBoplookomnnon kV n umepnyxouc. H 660N Kal ta MPoypApHaTa KAAoUATonoinong motkiAAouy,
oM@ ouvnBwg eivat 30 £wg 60Gy oe 1 £w¢ 6 KAAaopata, e oTtoxo N BloAoykd ooduvaun doon
(BED) va umepPaivel ta 100Gy [145, 146]. Mpémnel va afloAoyouvtal oL meploplopol 66ong yla
dUOLOAOYIKEC SOUEC OTIWC TO GUCLOAOYIKO NTATIKO TTAPEYXUMQ, OL VEPPOL, 0 VWTLOLOG HUEADC, O

OTOMOXOG, N KopSLA KoL TO AEMTO €VTEPO.
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c)Evéaptnplakog padLoepuBoALopag

O evbaptnplakog padloepBoAlopog (TARE) ekpetalevetal tn SUTAR QLUATWON TOU AMATOG
Xpnotgomnolwvtag yuaAwva pikpoodatpidia Ytrpiou-90 (Y-90). Mo eCWTEPLKN) TTPOCEYYLON OE
ouVOUAOWO PE Evav B-mtoumno onwe to Y-90, To omoio €xel péylotn Sleioduon mepimou 1 cm kat
oUVTOHO XpOvo nuUEwNAG (64,2 wpeg), elval Wbavikr eneldn glaylotomnolel tn §60n 01O Hn
EUTMAEKOUEVO NTATIKO Ttapéyxupa. Ymapyxouv OUo eumopika Slabéowa cuvotiuata Y-90:
TheraSpheres kat Sir-Shere. EmA&€uol eival ol acBeveig mou dev eival umtoPndlol yla ektoun,
ECOG < 2 kal mpoodokipo {wn¢ Avw Twv Tpwwv pnvwyv. Ou avtevdeitelg yia to TARE
nieplAapBavouv oAtkn xoAepuBpivn avw twv 2mg/dL, Childs Pugh C, ECOG 3+ r} mveupovikn 86on
> 30Gy ot pia poévo edappoyn.[147] H pelétn SIRFLOX, n omoia ef€tace tn Xprion Tou
padloeuBoAlopol Y-90 og aoBEVELG UE LETAOTOTLKO KOPKIVWLLO TTIAXEOG EVTEPOU 0pBO E NTTATIKNA
HETAOTOON IOV ATaV avOeKTIKOL oTNV XnueloBepareia, Sev katddepe va PeATIwoeL TNV emBiwon
o€ oUYKpLON HE TN XNUeoBeparmeia povo, aAAd KaBuoTEPNOE ONUOVTLIKA TNV €EEALEN OTO NATap.
[148] Mwa mtpoodatn TUXOLOTIOLNUEVN TIPOOTITIKY) UEAETN Yylo ACOEVEIC PE NIATIKI) UETAOTAON
KOpKIvOU Ttax€oG evtépou pe emibeivwon otn Bepameia mpwtng YpapUAG Tuxaomononke va
AaBouv xnueloBepaneio Seutepng ypopuung pall pe +/- TARE. H opada TARE BeAtiwoe tnv

emBlwon Kat tnv nmatkn vooo [149].

Meta tnv mpoemloyn twv acBevwy, Ba &ekwvnoel o oxedlaopog tng Beparmeiag. Autog Ba
nepAapBavel pa SlayvwoTikn ayyeloypadia KATd TNV Omola oTn OCUVEXELD gyxuovTal
HULKPOOUOOWUATWHATA AEUKWHOTIVNG ONUOoUEVNG e Tc-99m, Ta omola £xouv mapopoLo potifo
Slaomopdg pe ta pikpoodatpidia Y-90 kat mapakoAouBouvtal pe tn Xprion odpwong SPECT.
Kata tn ¢daon tou oxeSlaopoU, UMOpPEl va €VIOMIOTOUV TIVEUMOVIKEC TIOPOXETEUOELS WG
OYYELAKEC avwpaAies. Auta ta Inthpata prmopouv va SlopbwBolv pe epBoAiopo, alla av dev
umopouv, autd Ba amokAsiocouv tov acBevy amd tn Bepancia. Metd to oXeSlAOUO TNG
Bepameiag, mpémel va paypatonotnfouv urtoAoylopot tng 66ong yla va kaboplotel To eninedo
™G amnattovpevng dpaoctnplotntag. Ot umoAoylopol e€aptwvtal anod Tov TUMo Twv odapLdiwy

TIou xpnolgomolovuvtal. Eav  xpnowomowouvtat TheraSpheres, TtOte n amaltoUUevn
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Spaotnplotnta sivat A = 120 (Gy) x M/[(1 - S) x 50], 6mou M eivat n pala oAOKANPOU TOU ATOTOC
kKat S elvat n mapakapdn mnvevpova-nmaroc.[147] H 66on-otdoxog eivat 120Gy kal n
SpactnploTnTa MoV amnatteital yla va emteuxBel autd unayopeleTal anod tnv e¢lowon. Na to
Sir-Sphere pnopouv va xpnotpomnotnBouv téooeplg dladopetikég péBodol: Eumelpikr pébodog,
HEBOBOG eMIPAVELOG CWHATOG, LOVIEAO KOTAVOUNG Kol dootpetpia Voxel. Autd ta poviéAa
SladEpouv WG MPOC TNV MOCOTNTA TOU UYLOUG NTMATIKOU LoToU Tou aktvoBoAeital [147]. ITig
eTUMAOKEC MepAapBavovtal n nmatik vooog mou TpokaAeital and aktwvoPolia (RILD), to
HEBEUPBOAKO cUVEpOUO PeTA amo aktvofBoAia (PRS), n oudetepormevia, TO NMATIKO AMOCTNUA

Kall n yootplky diatpnon [146].

d)EvéaptnpLakog xnuetoepuBoAiopog (TACE)

O TACE é€xeL Siepeuvnbel emiong wg mBbav Bepameia yla aobevelc Pe XNUELOOVOEKTIKO
HLETAOTOTIKO KOPKIVO TOU TIOXEOC eVTEPOU. EKpeTaAAeVeTaL TG (BlEG ayyELOKEG LOLOTNTECG TOU
Amatog onwg kot otov TARE. Ta meploodtepa Sebopéva eival avadpopikd kot Segixvouv
otaBepomoinon tng vooou oto 40 £wg 60% Twv acBevwy. MLa LLKPT TIPOOTTTLKN TUXOLOTIOLNLEVN
ueA€tn Phase lll, n omoia ouvékpive to cuotnpatikd FOLFIRI pévo pe to FOLIRI pe evbaptnplakad
odalpibla pwvotekavng, €6elfe uPNAOTEPO TOCOOTO QAVTATIOKPLONG KAl BEATIWHEVN HEON

emBiwon[150].

e)Oeppokavtnpioon

H xpnion vynAwv Beppokpactwy (>60C) yLa TNV KATAAUGN NTTATIKWY OYKWV UIMOPEL va emiteuyBel

pe SU0 TeXVIKEC: Bepuokautnplaon pe padloouxvotnteg (RFA) A pe pikpokupoata (MWA). Kat ot

U0 TteXVIKEC Baaoilovtal otn BEpUavon TWV KOPKLVIKWY KUTTAPWY, TIPOKOAWVTAC LETOUGIiwoN

TWV MPWTEIVWV, KOTaoTpodr TNS KUTTOPLKAG LEUBPAVNC KAL TINKTLKN VEKPWOT).
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H RFA xpnoluomolel pn HOVWHEVO NAEKTPOSIA HEOW TWV OMOIWV TEPVA EVAANACOOUEVO
NAEKTPLKO peVA aTto Tov aoBevn pe ouxvotnta 375 €wg 500 kHz. AuTo emutpEmel TNV avantuén
LOVTIKAG TPPBNAG, Snuoupywvtag €tol Bepuotnta. H RFA elval avamoteAeOUATIK) KOVTA OE
HEYAAQ ayyelad evw UTAPXEL KivOuvog OepUikol TPAUUATIOHOU TwV XoAndopwv, TOUu
Sladpaypatog kal Tou eviépou. EmumAéov, pumopel va undpéel mapéupaocn otoug KapSLaKkoug
Bnuatodoteg. Ta MOCOOTA TOTUKAG UTIOTPOTNG Kupaivovtal and 10 éwg 31% , aAAd auto
efaptartal and to péyebog kat tn B€on tng petaotaong [151]. H RFA eival pla KaAd OvVeKTH
TEXVLKN HE Alyeg emumAoKkEG. To cUVEpouo HeTA T Beppokavutnpiacn epdaviletal o mepimouv 30-
40% Twv a00evwv Kal amoTeAeiTOL amd MUPETO, plyn, vauTia Kal EUETO, aAAd Telvel va elval

autoneplopllopevo[152].

H MWA Bepuaivel Toug OyKoUG HECOW OLNAEKTPLIKNAG UOTEPNONG TWV HOPLWV TOU VEPOU E
ouxvotNnNTeC Tou Kupaivovtat amo 0,915 €wg 2,45 GHz[]. Ta MOCOOTA TOTIKAG UTIOTPOTING
Kupaivovtat ano 5 éwg 13% [153]. Ta BewpnTikd MAeoVEKTANATA TTEPLAAUBAVOUV ULKPOTEPO
dawouevo daxuong tng Bepuotntag (heat sink effect) Adyw tng peboddouv B€puavong kat
unAotepwy evdooyKikwY Bepuokpaciwyv. H Stadikaoio pmopel va mpaypatonownBel pe tn
Xpnon avolktig, Aamapookorikng n dtadepuikig puebodou. MNa Tov EVIOMIOUO TOU OYKOU
xpnotuomnoleital kabodriynon pe afovikn topoypadia, payvntikr topoypadia rp untepnxouc. Ta
QTTOTEAECOTA EEAPTWVTOL ATTO TNV EUTIELPLO TOU XELPLOTA KABWC KaL amod to pEyebog Tou Oykou.
Autn n péBobdoc meplopiletal os ALlYOTEPOUG Ao TEVIE OYKOUC HEYEBOUG ULIKPOTEPOU TwV 3
EKATOOTWV. Ta TOCOOTA TOTILKOU EAEYXOU LELWVOVTAL Ypriyopa Otav oL 0ykol uttepPaivouv ta 3

cm (85% évavtl 39%) [154].

f) Npoyvwon

H mAelovotnta tng BBAloypadioc £xet emikevipwOel 0TI 0pOOKOAIKEC LETOOTAOELC. H Tpdyvwon
yla Toug acBeveig xwplc Bepameia eival onpaviikd kaki. To Mooootd mevtaetouq emBiwong

Xwplc Bepameia avépxetal oe 5%. H mevraetng emiPBiwon HETA amd BEPATMEVUTIKN EKTOUN TwV
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NMATIKWY OAAOLWOEWV UTopel va ¢ptacel to 58%, oe avtiBeon pe ™ péon emPBiwon mou
EKTLUATAL OTOUC 6 UNVeG Xwplic Bepameia[155, 156].

OLVEUPOEVOOKPLVELG NTIATLIKEG LETOOTACELG TTIOU WIOPoUV va UTIOBANBOUY O€ EPLKN NITATEKTOUN
€xouv eAadpw¢ uPnAdtepa Moocootd emPBiwong anod To KAPKIVWUO TOU TTOXEOC EVTEPOU, KABWG

Ta mooootd emPBiwong eivat 61% ota mévte €tn[157].

5) Oeppokavtnpioon Le HikpoKU T

Q¢ kataAuon aloiwong opiletal n apeon ebapuoyn XNUKWV N Beppikwy Bepanelwv o évav
OYKO yla TNV Kataotpodr Kal tTnv EAAewn Tou LE OKOMO TNV KUTTAPLKA VEKPWON €ITE UE
OEPULKEG TEXVIKEG elte pe TexVikEG YuEng [158].H Bepuokauvtnpiacn umod tnv kabodnynon
OTELIKOVIONG Elval Lo EAAXLOTA EMEUPATIKI) TEXVIKN TIOU €XEL XpnoluomolnBel eupéwg otn
Bepamneia oykwv oe Sladopa Opyava. Ta MAEOVEKTHUATA TNG KABOSNYOUUEVNG UE ATIELKOVLION
Bepuokautnpiacng Oykou og cUYKPLON LLE TN XELPOUPYLKN Bepameia elval n taxUTtePn avappwon,
N UEWWMEVN voonpotnTa Kal Bvnouotnta, to XaunAotepo kootog tn¢ dtadikaciag, n akplBng
otoxeuon umo tnv kabodnynon elkovag umepAxwv N afovikng topoypadiag, n Hovonuepn
voonAeia, HELWVOVTOG £TOL TN SLAPKELX TIAPOLOVIIC OTO VOOOKOUELD evw TEAOG eival eUKoAa
emavalapBavopevn TEXVIKN oTnV EPLTTWoN UTOAEUpaTIKAG BAABNg[159,160].

OL 814 OopPEG TEXVLKEC TIOU XPNOLUOTIOLOUVTAL Yo TNV KOTAAUON aAAOLWOEWV TtepAapBavouy Tnv
XNUKNA KaTtaAuon PE tn xpron aAkooAng, tn Beppokavtnpiacn pe BAon tnv eVEPYELD, OTIWG
KataAuvon pe padloouyxvotnteg (RFA), pue pikpokopata (MWA), kpuomnéia | HIFU (eotiaopévog
unépnxog unAng évtaong) n un Bepuikn pEBodog pe Baon tnv eVEPyeL, OTIWE N avaoTpEPLUn
nAektpodidAuon (IRE). Evw n Bepuokauvtnpioon pe padloouxvotnteg (RFA) mapapével n mio
ouxva xpnotpomolovpevn HEBodo¢ 6w kal oxedov Suo dekaetieg, n Beppokautnpiacn He
HikpokUpata (MWA) xpnoluomnoleital o apketd kévtpa. Mapopota pe tnv RFA, n MWA eivat
ETIONG LA TEXVIKN Beppokautnplaong Le BAaon tnv evépyela Kal €xel amodeifel tTnv aopaAsla
KOLL TNV AMOTEAECUATIKOTNTA TNG 0TN Slaxeiplon TN katdAuong OyKwv oTo NTap, ToV MVeUova,

TouCc vedppoUg Kkal to emwvedpibla. Xpnowuomoleital otn Oepancioa mMpwrtomabwv Kal
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Sdeuteponabwy KakonBewwv Tou AMATOC KoL TOU MVEUOVA TOCO ylo. OepameuTIKO 000 Kal yla
TLAPNYOPNTLKO OKOTIO. I€ AUTH TNV €vOTNTA, Ba MEPLYPAPOULE TOV UNXOVIOUO, TNV TEXVLKN TNG
MWA, Ta TTAEOVEKTALATA KOL T LELOVEKTAUATA TNG 0€ oUYKPLON e TNV RFA kol Ba polpactoupe
TNV EUMELPIO MG OTOV BEpUOKAUTNPLACUO OYKWY OTO NTtap, Tov VeEUOVA Kal Toug vedpoug,

avadepopevol otnv untapyxouoa BLBAloypadia.

1) Apxég Aettoupyioag

H MWA xpnoluomolel NAEKTPOUAYVNTIKEG HEBOSOUC yla TNV MPOKANGCN TNG KATOoTpodnG TwV
OYKWV XPNOLUOTIOLWVTAG KEpaia e ouxvotnTeg petaty 900 kat 2450 MHz [161, 162,163].

H MWA Aettoupyet pe Baon Suo Bewpieg: i) Tn Bewpia Tou SumodAou kat ii) Tn Bewplia Twv LOVTWV.

a) Oeswpia neplotpodng Sumoddou: Ta poépla tou vepou eival SimoAa Kal TpokaAoUV Avion

katavoun ¢optiouv. Otav edpapuoletal NAekTplkd medio, Ta HOPLA AUTA TOU VEPOU
neplotpedovral, evBuypappilovral Kal TAAAVTWVOVTAL CUVEXWC. AUTH N eplotpod Twv
SutoAlkwy popiwv mpokaAel tnv mapaywyn Beppotntag katd tn Stdpkela tng MWA kat
elval umevBbuvn yla TNV Mapaywyr Tou PEYAAUTEPOU HEPOUC TNG BepuoTnTaC KATA TN
OLAPKELD TWV UIKPOKUUATWY. To nAektpouayvnTiko nedio onwg otn MWA Sieyeipel ta
HOPLO TOU VEPOU VA OVATAPACOOVTAL OTOV LOTO TPOKAAWVTAG TELRN Kal BepudtnTa mou

obnyel og kuTTOPLKO BAvato Ue NKTIKA VEKpwon [163, 164]

b) Oswpia OVIIKNC MOAWONC: ITOV LOTO, Otav £dapUoletal NAEKTPOUAYVNTIKO Tedio,

T(POKAAELTAL LETATOMLON TWV LOVIWV TIou 08nyel o€ cuykpouon Pe AAAa Lovta, n onoia
HETATPETEL TNV KLVNTLKI EVEPYELX 0€ BgpUOTNTO. AUTOG O INXOVIOUOC Elval TTOAU ALlyOTEPO

ONUAVTLKOG amo tnv neplotpodn tou dumdiou [163, 164, 165].
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Ye avtiBeon pe tnv MWA, n Bepuokautnpiaon pe padloocuxvotnteg XpnoLUonoLel ouxvotnta 3
Hz €w¢ 300 GHz kal to nNAekTpLKO pelpa SLOXETEVETAL HECW TOU NAekTpodiou mapdayovrtag
Bepuikn evépyela [166].To NAEKTPIKO KUKAWUA OAOKANPWVETAL HECW TWV EMIOEUATWY YElWONG
TIOU €(VOL TPOCOPTNEVO OTOUG UNPOUG N} TN paxn Kal n Bepuokpacia kupaivetal and 60°C Ewg

100°C pe QMOTEAECUA TNV TINKTLKI) VEKPWOT).

Il) Nepypadn cuotHHATOG

O €€OMALOUOC TWV UIKPOKUMOTIKWY CUCTNUATWY arnoteAeital ano tpia pépn [Ewkova 5]:

Ewkova 5. EEOMALOMOG UKPOKUUATWY TIOU OmoTeAE(TaL amd (A) yEVWNATPLO MIKPOKUUATWY, (B)

€UKAUMTO opoaoviko kaAwdio kal (M) kepaia pkpokupdaTwy [167]

a) TevwnTpla UKPOKUUATWY - Ta HIKpOoKUpATA Tapdyovtal ano pia mnyn (magnetron) otn
YEVVNTPLA.

b) EUkaumto opoafovikd KaAwdLo Kot

67



c) Kepaila pikpokupdtwyv-H kepaia cuvOEETaLl UE OUOAEOVIKO KOAWSLO HE TN YEVVATPLO KOL
petadidel pikpokupata otov Loto. O Kepaleg pnmopouv va taflvounbolv avaioya He Ta
dUOLKA XOPAKTNPLOTIKA KAl TG LOLOTNTEG aKTVOoBOAlag Toug. H Kepala MLKPOKUUATWY
elval pla doun 14-17 pétpwv n omoia tomoBeteital otov oyko [Ewkdva 6]. H oAkn
VEKPWON Tou OyKou Umopel va eritevyxBel otav n Bepuokpaoia mapapeivel otoug 54°C

yla TouAdytotov 3 Aemtd 1) pTtaocel apéows otoug 60°C [167].

METRTOMLON KEpOiog
Inpavon kaBe skatootol, Suthn Ao kepaiag
anpavaon kaBe 5 skoTooTd amnd To

dKpo 1 l
t

NapakoloUBnon Beppokpaoiag
H Bzppokpacia tng WUKTKR G ouoiag

nopakohouBeital oe autn T Beon oto Xewpohapiy pe Puktikoie
EoWTEPLKS TOoU dfova Bohdpouc ELopofC Ko m—
EKpOrig
AKpo
ALgunpd dxkpo (trocar)
KOTU G 0O KEPOPLKD Wuyopevo Kohwdio —

Ewkova 6. Microwave antenna
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1) Texvikn eméppaong

Avdloya Pe TNV mepLoxn Kal tnv totomaboloyia, o acBevig Ba umoBAnBel eite oe CECT/PET-CT
elte oe CE-MRI wg Slayvwotikn e€€taon mpLv amno v enéupoon. Ot SeIKTEG MNKTKOTNTAG TOU

aiparog eAéyxovial cUUdWVA HE TIG KATEVBUVTHPLEG YpaUpEG Tou SIR [168].

OL ouvedpieg yivovtal uno avoloBnoloAoylkd €Aeyxo Katd Tn OTLyUR TNG TomoB€tnong tng
Kepaiag. H kepalo Twv UIKPOKUMATWY TomoBeteital umo kabodnynon amelkéoviong eite umo
unepnxoypadnua eite untd afovikr topoypadia avaloya pe tnv meploxn tng BAABNC. MoAAEg
$OpPEC QKON KOl OTIG TIEPUTITWOELG ONMOU N Kepaia TomoBeteital UTO umepnyoypadLkn
kaBodnynon, yivetat afovikn Topoypadia yia va emiBeBaiwbei n O€on tng, mpv anod tnv évopén
¢ kataAuong. H kepaia tomoBeteital evidg g BAABNG Kal n LoV KoL 0 XpOVOG MOPOXNG
evVEpyelag pubpuilovral £tol wote n {wvn Beppokautnplaong vo KAAUTTEL OXL LOVO OAOKANPN TN
BAABN oAAA KOl €va €KATOOTO PUOLOAOYLKOU TAPEYXUUOTOG yUpw amo tn PAABn. Zuxva
epapuolovral eOIKEG EMUTPOOHETEC TEXVLKEG YL TNV TPOOTACLO TWV KOVTIWVWY SOHWV OMWE TO
€vtepo, n XoAndoxo¢ kvotn N To OSladpaypa ywo TNV anoduyn akouolou Bepuikov
Tpaupatiopol. H emdpkela tnG katdAuong emBefatwvetal cuxva pe afovikn Topoypadia evw
TiPAyUATOTOLloUVTAL ETMaVOAApBavOpeVeEC eDapUOYEG €wC OTOu emuteuxBel emapkng lwvn
Bepuokautnplacpol. Me tnv oAokAnpwon tng kKatdAuong ¢ PBAABNG, mpaypatomoleital
Bepuokautnpiacn ¢ odol OSlEAeuong kKabwg n kepaio amooUpetal cUPdwWVA HE TLIC
OUVIOTWHEVEG puBuioselg Ttou Kataokevaoth. [payuatomoleital, TEAOG, oKlaypodlkd
EVIOXUOUEVN afoVIKN Topoypadia PETA T BeppokauTtnploon yla tov EAeyxo TG MANPOTNTAC TNG
KATAAUGNG TOU OYKOU KOL TOV EVTOTILOUO TUXWV EMUTAOKWY TNG EMEUPAONG.

H MWA cupBaivel Adyw tng dpeong BEppavong Tou LoTol OTav N eVEPYELX EVATIOTIOETAL HECW
¢ Kepaiog otov Loto. AvtiBétwe, n RFA dnuloupyel Bepuotnta péow avtiotaong otav To
NAEKTPLKO peV A SLEPYETAL OO TO LOVTLIKO LECO TOU LOTOU KOl CUVETIWG QTTALTEL Pl NAEKTPLKA
aywytpun dtadpopn. H oxVc mou mapéXetal o VEKPWHEVOUC/apUSATWHEVOUC LOTOUC/OYKOUG

HELWVETAL ONUAVTIKA otV Tepimtwon t¢ RFA, n omola telvel va cucowpeveTal YUpw amo ta
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NAEKTPOSLA e amoTéAeopa TNV ateAr) Osppokauvtnpiacn, evw n MWA Sev emnpealetal amno auto

[169].

IV) NAegovektipata tng MWA

H MWA eivat Lo Ogpikr EKTOVWTLKI TEXVLKH LE BACN TNV EVEPYELQ, N OTIOLO TIPOKAAEL KUTTAPLKO
BAavato LE TINKTIKN VEKPWON MECOW OUTOALKWV KOL LOVIIKWVY UNXAVIOUWYV, OMwC £Enyndnke
Tiponyoupévwe. Eival mapopola pe tv RFA oAl €xel ta SIKA TNG TTAEOVEKTAMOTA KoL
HELOVEKTAMATO TA omola e€fnyouvrtol TApoKATW Moll He Alyeg KAWIKEG edapUOyEC Kal
BiBAoypadikn avaokonnon. H MWA umnopei va xpnowlormnotnBet Stadepuikd, Aomapookomika
OVOLKTA XELPOUPYLKA HE TOTMOBETNON Kepalag elte pe umepnxoug, ite pe afovikni Topoypadia,

€lte pe aktwvookonnon .

H MWA xpnotuormnolel nAektpopayvntiko medio, evw n RFA XpnoLUOToLel NAEKTPLKN EVEPYELA
[161]. 2tn RFA, umntapyxel pawvopevo anaywyns Bepuotntag ( heat sink effect ) 6tav n Bepuikn
evépyela epapuoletal otn PAAPN AOyw TNE PONG TOU QLATOC OTA TTAPOKELHEVA ayyEla, YEYOVOC
Tou mpokaAel anpofAemntn Bepuokavtnpiaon [170, 171], evw n MWA 8nuloupyel opoloyevi,
ektevéotepn {wvn Beppokautnplaopol kol nruotepo  ‘heat sink effect’ Aoyw Tou
NAEKTpOUayvNTIKOU Ttediou Kal tng Ttaxeiag 6épuavong. [158, 172] Ta mAeovektpata tng MWA
gival ot vPnAotepeg Bepuokpacieg (Elkova 7) , oL HEYOAUTEPEC Kal Tio TIPOPAEYPLUES LWVEC
Bepuokautnplacpol, n taxutepn kKatdAuon, n PBEAtotn BEpuavon Twv KUOTIKWV palwv, o
AlyOTEPOG MOVOG Kata TN Stadikaoia kat n Suvatotnta xpriong moAamAwy kepatwy [173, 174] H
MWA &ev amattel ta emBépata yeiwong, yeEYovog mou €EOLKOVOUEL XpOVOo Kol ALyOTEPEG
ETUMAOKEC OTWG gykavpaTa amo TIG yewwoelg [158]. Ou Livraghi et al. [175] og MOAUKEVTPLKN
peAETn SnAwoav otL Alyol emeppatikol aktivoldyol diamiotwaoav ot n MWA mpokaAei Atyotepo
aAyog og cuykplon pe tnv RFA. Qotdoo, avédbepav emiong OtL To eninmedo tou GAyoug e€aptdtal
oo TO ATOUO, AVAAOYQ HE TNV avoXr TOU ATOHOU OToV TIOVOo. To AAYOG €lvol EVIOVOTEPO OF

TEPUMTTWOoN EMLPAVELAKWYV 1) TTOPATIVAALWY AAAOLWOEWV.
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Ewkova 7. Osppokpaocie¢ MW évavtl RF in vivo [169]

V) KAwikég epappoyég tng MWA o dtadopa opyava

To Amap eival éva peyalo, CUUTIAYEG ayyELOBPLOEG Opyavo e TTopousiol TTOAAATTAWY PEYAAWY
ayyelwv- ouveNwE, uTapxeL peyaAltepn TiBavotnta va umapyouv datvopeva anoppodnong
Bepuotnrtag (heat-sink effects). (Etkdva 8) Qotdco, Ta UIKPOKUUATA UTIEPVIKOUV TIG BEPUIKEC
Slaxvoelg og ouykplon pe TNV RFA 1 dAAeg peBodoug katdAuong pe Bdaon tn Bepudtnta KaL Exouv
Alyotepeg TOAVOTNTEG UNOTPOTING, OMWG £ENYNONKE TIPONYOUUEVWE AEMTOUEPWE TIOPATIAVW.
[176, 177] H evépyela LIKPOKUUATWY UMOPEL va Ttapayel LEYAAEG {wWVEG BEPUOKAUTNPLOCUOU OE
HULKPOTEPOUC XPOVOUG o olyKpLlon He TNV RFA, SimAa og nratika ayyeia peyéBoug éwg Kat 10
mm pe KaAd anoteAéopata.[169, 178] Ot Dong kat ouv. [178] otn HeAETn Toug o€ 234 acBeveig,

mou eixav umoPAnBel oe Swadepuikn MWA, eixav €uvVoiKA aMOTEAECUOTO XWPLG COBOpPEG
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emumAokéC. Ot Lu kat ouv. [179] o avadpopikny peAétn toug o 102 aocBeveic ocuvékplvav TN
Bepamneia tng¢ MWA kat tn¢ RFA kal 6& dlamiotwoayv onuavtikn dtadopd ota mocootd eniBiwong

N EMUTAOKWV UETAEY TwV SU0 OHASWV.

Ewova 8. AcBevnc, e KapKivo Tou TTaXE0G EVTEPOU KOL NTIATIKEG LETOOTACELG SLapétpou 1-2 cm, tou unmofAn6nke
oe Bepaneia pe BeppokauTNPLACUO e pikpokUpata (MWA) und kaBobnynon unoloylotikr) topoypadia (CT). (A)

Afovikr) Topoypadia fmatog os aptnplaky ¢acn: umonukvh BAARN oto tuRua VI (kokkwo BEAog). (B) Afovikn
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topoypadia nratog o nuAaia pAePikr daon: umornukvr BAAPN He evioxuon SakTuALloeldoU¢ TUTou oTo TR VI
(kokkwvo BENOG). (I, A) Afovikn Topoypadila ATATOg KATA T SLapKeLa TG EMEUPBAONC AMMeLKOVIleL TV TeAKH Béon
™¢ kepaiog MWA (kdkkwvo BENog). (E, 2T) Ikiaypadikd evioxuduevn CT Amatog oto téAog tng Sladikaciag otnv
aptnpakn (E) kot pAeBikn (IT) ddon amewovilel tn {wvn KATAAUONG WG 1N EVIOXUOKMEVN/UTOTIUKV TIEPLOXN ME
opolopopdn nepldepikn oklaypadikr evioxuon, mou aviinpoowneleL KaAonOn avtdpaotikr dAeypovn o€ OepuLko

tpavpatiopd (kokkvo BEhoc) [180].

O vedpadg, OMwg Kal To ATap, elvat eniong €va e€apeTKA ayyeloPpLlOEG ouUayEG Opyavo Kot
TPOoKaAel onuavtikd d¢awvopeva amoppodnong Bepuotnrag(heat-sink effects). (Ewova 9)
Agdopévou OTL Pe TNV €AEUCN TNG E€YKAPOLAG OIELKOVIONG, OL HIKPOL vedplkol kapkivol
gvrtorni{ovral vwplTtepa KAl AVTLLETWTTI{OVTAL LE TNV AVATITUEN TEXVIKWYV XELPOUPYLKNC EMEUPBAONC
ue efolkovopnon vedplkol TAPEYXUUOTOC KoL BEPAMELWY KATAAUGCNG, OL OTIOLEC QMOTEAOUV
mAéov TIC HeBOSoug Bepameiag tou Tl otadiou vedppokuttaplkoU Kopkivwpatog (RCC)
[181].Ymapyxel kivbuvocg va kataotpadel n vedpikr) MUEAOC 1] 0 OUPNTAPAG KATA T SLAPKELA TNG
Bepuokautnplaong edav o Oykog lval HeyAaAog 1 BpLOKETAL KEVTIPLKA, YEYOVOG TIOU UIMOPEL va
nipokaAéoel Slappon oLpwV (oUpivwpa) KoL apyoTEPA OUPNTNPLKA OTEVWOT). AUTOL oL OyKOoL lval
SUokoAo va avietwriotolv pe RFA i MWA [182]. Ot Liang kat cuv. [183] avtipuetwrnioav 12
000evelG pe VEDPOKUTTAPLKO KOPKIVWUA HE OYKOUG SLOUETPOU <4 CmM HE HLKPOKUMOTO KOl
Swamtiotwoav mANpn kataAuon o€ pia povo ocuvedpia xwplg UTOAELUUATIKO | uTtoTporalovta
OYKO O€ pEan mapakoAouBnon 11 pnvwv Kot e AMOKAELOUO OYKWV KOVTA oTnV VEPPLKN TIUENO,
To €éviepo n tov oupntipa. Ou Clark et al. [184] mpayuatonoincav MWA og LoToAoyLKA-
arnobebelypévo RCC, mpiv umoBAnBoUV o€ pLlLki vePpeKTOUN KoL Ta amoteAéopata deiyvouy OTL
bev mapépeve BLWOLUOG OyKOG HETA TN Beppokautnpiacn. Ot Yu kat ouv. [185] cuvékplvav
avadpouka ta anoteAéopata tng MWA o€ 65 acBeveig e tnv avolkth pllikn veppektour (ORN)
oe 98 aobeveic. H 1-, 3- kat 5eti¢ emBiwon mou oxetiletat pe tov RCC Twv opadwv MWA kat
ORN nAtav 97,1%, 97,1%, 97,1% kow 99,0%, 97,8%, 97,8%, avtiotolya. & OAEG TIG LEAETEC TTOU
giyav Ste€axBel péxpl twpa dev umrnpxav Sedopéva OYETIKA LE TOV AyYELOEUBOALGUO TIpLV OO
™mv MWA yla vedpikoug oykoug >3,0 cm og avtiBeon pe tov cuUPBatiko XnUELOEUBOALOUO oTO
HCC yiwa to nmap. To peyaAUTEPO MAEOVEKTNUA TWV UIKPOKUHATWY €vavtl Tn¢ RFA elval otL n

MWA Slapkel Atyotepo.
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(B) (C) (D)

Ewkova 9. AvSpag, aoBevic 78 eTwv pe Lotoloyka amodedetypévo RCC tou dg€lol vedpou. (A) Afovikr) Topoypadia
(xwplg oklaypadikd péco) mou amelkovilel v e€woutiky PAABN otov katw ToOAo tou vedpou. (B) Afovikn
Topoypadia (xwpig oklaypadikd Héco) mou amelkovilel tn Belova Blowiag akpiBwe dimAa otn BAaRN. (I) Afovikn
Topoypadia (xwpig oklaypadlkd HEGO) TOU ATELKOVIIEL TNV KEPALA LLKPOKUUATWY ToU €XeL TomoBetnBel oTo KEVTPO
Tou Oykou. (A) Afovikr) cGpwaon UTOAOYLOTIKAG Topoypadiag (aptnplakn ¢acn oklaypadlkol) apECWS UETA TNV

MWA, 6mou amnetkoviletal n ENewpn mpdoAnPng oklaypadkol Kat n oAk VEKpWon Tou Oykou. [186]

Itov mvevpova, ot pEBodol BepupokauTNPLACUOU €XOUV XPNOoLUoToLNBel yla aveyxeipntoug
npwtomnabeic Oykoug TOu Tvelupova yla ovakoudlon amd TOV TOVOo, Yla OVEYXELPNTOUG
npwtomnabeic oOykoug mou &ev eival KatAAANAoL ylo XELPOUPYLKH emMEUPacn Kal yla
SeuteponaBeig eotieg. OL meploplopol TnG RFA eival 0tL 0 aepl{OUEVOC TIVEUOVAG EXEL XOUNAN
NAEKTPLKA Kol OepUIK aywylLOTNTA, UE QMOTEAECUA VO €lvol AlYyOTEPO QTOTEAECUATIKOG-
woTto00, auto dev ennpedlel tTnv MW oute umoBabuilel tn Béppavon Oykou Kol HAALOTA N
XOUNAOTEPN SlamePATOTNTA KAl OYyWYLULOTNTA TIOU EVUTIAPXEL OTOV TIVEUHOVA UIOPEL va
erutpePel Babutepn Sieioduon [187] Ta HIKPOKUHATA £XOUV TO TTAEOVEKTN O OTL ETLTUYXAVOUV
KATAAUGCN OKOUN Kol O LOTOUG HE XaUNnAnR aywywotnta kot uPpnAn avtiotaon OmMwg Tou
oep{OUEVOU TIVEUHOVA KOl WC €K TOUTOU WMIMOPoUV va Xpnolpomotnfoulv yla TNV Katdluon
niveupovikwy BAaBwv. OL Wolf et al. [188] £del€av otL ta MW eival acdaln Kol amoTEAECUATIKA
0€ OYKOUG TOU TIVEUOVA OTAV QVTLUETWTILOAV 82 MVEULOVIKEG LAleg o€ 50 aobeveig pe moocooto
TomkoU eAéyxou 67% os 1 €tog [Elkova 10]. Avédel€e emiong OtTL ol a.oBeveig ou gpdavicav

Koltlomoinon Heta tnv eméppaon eixav kalutepn enBiwon 43%. LTOUG MVEUOVLKOUG OYKOUG, N
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ouvoAlkn emBiwon ota 0,5, 1, 2, 3 kot 5 €tn Ntav 95%, 77%, 55%, 42% kal 34% avtiotolya ylo
Vv opada RFA kot 92%, 75%, 44%, 40% kal 27% avtiotolya yio tnv opada MWA otn peAétn mou
€ywe amnod toug Shi kat ouv [189] OuJiang kat ouv [190] o€ pia peAéTn peTa-avaluong €6eL€av OtL
TO TTOCOOTO TOTIKAG UTtoTpomth¢ He RFA Ntav 19,8% kat pe MWA rfitav 10,9%. ZuvoAikd, n MWA
kat n RFA eival oxebov ouykplolleg pe Tta mAgovektiupata tng MWA mou meplypddnkav

TAPATIAVW.

AELIIH!I!HIPHIIHLA

Ewkova 10. Elkoveg aovikng topoypadiag yuvaikag aoBevolc 65 eTwv Pe Kapkivo mveUpova mou umoBAROnke ot

Bepuokautnplacn pe pikpokupata: A., B, C mptv antd tnv MWA — D, E, F petd tnv MWA.

VI) Z0ykpilon RFA kot MWA

H texvoloyia Beppokavtnplacpol Swadpapatilel onuaviikd poAo otnv Ttomikn Oepameia
ao0Bevwv ou dev gival kataAAnAot yia xelpoupytkn eméppaocn. H texvoloyla Beppokautnplaong
onwg n RFA, n MWA, to Aéulep kat n HIFU mailel onpavtikd poAo otov €AEYX0 TOU OYKOU O€
Sladopa opyava, wotéco, n RFA kot n MWA eival ta mo Swadedopéva cuothiuata
Bepuokautnplacpol. H RFA kat n MWA Sladépouv wg mPog Tov UNXavIopo Spacnc, Omwg

TEPLYPAPETAL AETITOUEP WG TTAPATIAVW, AAAQ TO TEALKO amoTéEAeoUa lval n BepLKA EVEPYELA TTOU

75



HETATPEMETOL OE VEKPWON TWV KOPKLVIKWV KUTTApWYV. H MWA, cUuPwva PE KATIOLEG UEAETEG,
€XeL KaAn texvikn emtuyxia, ¢pOavel ypnyopotepa os uPnAn Bepuokpaocia Kol €Tol MPOKAAEL
opolopopdn kat peyalutepn {wvn Beppokautnplacpuou. EmutAéov, eivat Alyotepo evaiocdntn
oto dawvopevo tn¢g Bepukng dldxuong o ayyelaka opyavo OMwe To Nmap Kal ol vedpol oe
ouykplon pe tnv RFA. H MWA Eenepva, eniong, To HELOVEKTNUA TNG XAUNANG OyWYLHLOTNTAG KAl
™G uPnAnNG ouVBeTNG avtiotaong TwWV AePL{OUEVWY TIVEUOVIKWY VEKPWHUEVWV/APUSATWHEVWV
LOTWV TIOU UTopEl va cuvavtnBouv katd tn dtdpkela tnG RFA. Adyw tou unAdTEPOU KOOTOUG
¢ kepaiag MWA oe oUykplon e To NAekTPOdLlo RFA Kal TwV CUYKPLOLUWY AMOTEAECUATWY
emBiwong petalL twv dVo, n MWA umopei va eTileyel o eTMAEYUEVECG TEPLITTWOELG OTIOU N RFA

€XEL TOUG TEPLOPLOKOVG TNG. [169](mivakag 8)

Mryooviopog HAskTpiko pelpa HAsktpopoyvnmikn svepysia
Geppovon Avopowopopdr Opowpopdrn
Xpovog S ikaoiog MNeploootepo Mwyotepo
EvSooykikn Beppokpaoia Myotspo Neproootepo

Zuvn Beppokautnplocpoy M mpopAedipn MNpoPAedipn

Heat sink effect EuciloBntn Ayotepo suvaiobnn
Alyoc kora n Suapkswa e Neplocotspo Myotspo
brobikooiog

OsppokouTtnpiloon Mowrpng NoMartheg
BAdpnc/wv o pia dopd

Oykog Beppokautnpuacpot  Mikpoc Meyahog
Embspara yelwong Mo e amoTEAeopa Oy

kwvbivou Beppukiv
EYKOLU LOTLOV

Nivakag 8. ZUykplon RFA kat MWA [169]
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EIZATQrH

O eMUTOAQCUOG TOU NTATOKUTTAPLIKOU Kapkvwpatog (HKK) emekteivetal onpepa maykKoopiwg,
QIMOTEAWVTACG TNV KUpLA altia Bvnoluotntag oe aoBeveic pe kippwon tou Amatoc. [195] H
Kippwaon €lval n onuavilkotepn attia yia tnv avantuén tou HKK, avedptnta ano tnv attioAoyia.
H woyevng nratitda kat n untepBoAikr] Katavalwon aAKoOA ival oL KUPLOL TTAPAYOVTEG KLV UVOU
yla tnv avantuén HKK maykoopiwg. [196] And tnv aAAn mMAEUpQ@, apKeTol Kapkivol pumopouv va
KAVOUV PETACTAON OTO NTOP, CUUMEPAAUBOAVOUEVWY TOU KAPKIVOU TOU TIAXEOG EVIEPOU KAL TOU
TIOYKPEATOC, TOU HAOTOU, TOU PEAQVWHATOC KoL TOU KOPKivou Tou mvelpova.[197] Ta teAeutaia
30 xpovLa, UTtapxeL €vag aufavouevog aplopog nebddwv Bepuokautnplacuol yla tn Bepamneia
TWV MPWTOMOOWV Kol HETACTATIKWY NTATIKWY OYKWV WG VOAANAKTIKN) AUGCN OTN XELPOUPYIKN
EKTOMN KOl TN METOHOOXEUON NMOTOC O AOOevel( PE MNn XEPOUPYNOLUO KapKivo 1 o€
emAeyuévous aoBeveic pe avaotpéPiun voco. [198] Ou Siebveic katevuBuvtrpleg odnyieg
unootnpilouv tn BeppokauTNPilacn WG AMOTEAECUATIKY BEPATIEVTIKA aywyn, N omoia unopel va
TipaypotonolnBel eite wg avtovoun Bepaneia eite o€ CUVOUACUO E XELPOUPYLKEG TIPOCEYYIOELG
yla tn Bgpameia Tou MpwTonMaboUC Kol LETOOTATIKOU KOPKIVOU TOU AMAToG, EpOcOV UMopel va

e€aleldBel 6An n vooog. [199, 200, 201]

Zupdwva pe tn Bewpla tou "oven effect”, n nmatikn kippwon mpokaAel oto AMap pHeyaAUTEPN
S1aBAaon, n omola e TN OEPA TNG ETUTPEMEL TN CUUMUKVWON TNG EVEPYELOG KL CUVETIWC TN
Snuoupyia uPnAoTEPWY BEPUOKPACLWY KOL TILO OUOLOYEVWY TIEPLOXWV BEPUOKAUTNPLACLOU.
Autl n OBeswpila tou "oven effect" é€xet BswpnBel w¢ mMBavog Adyog umeEPOXNC TOU
BepuokauTNPLACUOU KALTILO CUYKEKPLUEVA TNG RFA yla tnVv aviyuetwriion tou HKK oTo KippwTiko
Amap. [202] Qotooo, pa npoodatn peAétn twv Cassinotto et al, mou avtwtiBetal otn Bewpia Tou
"oven effect", €deife ocadwg ot n RFA mapayet {wvn Beppokauvtnplacpol, n omoia dev
EMNPEALETAL QMO TNV TApoUsia A KN KPPWTIKOU Nmatikou mapeyxvuatog [10]. EmupooBétwe,
£0TIA0AUE 0TO oxXNpa TnG {wvng Beppokautnplacpou, urtodelkviovtoag OtL Sev uTtapyxel Stadopa
HETAEL Tou Seiktn odalplKOTNTAC TWV TIPOKUTTOUCWYV VEKPWTIKWY {wVwV HETAEU LUYLOUG Kol

KLPPWTLKOU NratikoL mapeyxLpatoc.[203] E€ oowv yvwpiloupe, eV UTIAPYXOUV OXETIKA OTOLXELD
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TIoU va. €0TLA{oUV OTOV OYKO TNC {wvng BeppokauTnPLaopoU KaBwe Kat o€ onoladnmote mbavn
Helwon amod tn XPOoVIKA OTLyUn TNE EMEUBAONG EWC TNV OTELKOVLOTIKN TTopakoAolBnaon otov éva

urva 6cov adopa tn MWA.

2Konoz

IKOTOG TNG Mapovoag MEAETNG elval n avadpoutky ouykpLon Kot afloAdynon tou OyKou Tng
{wvnG BEPUOKAUTNPLAOUOU UETA TO SLAdEPUIKO BDEPUOKAUTNPLOOUO PE PiIKpokUpata (MWA)
HETAEL UYLOUC KOL KIPPWTIKOU NMATIKOU TOPEYXUHATOC. EmutAéov, n mapouca peAétn Ba
afloAoynoeL T Helwon Tou Oykou TNG {wvng KOTAAUoNG amo TN XPOVLIKN OTLyUR TNG eEMEUPacng
€W¢ TNV TapakoAouBbnon otov £va pnva kal Ba mpoomabnosl va eviomicel TUXOV TOAVEG
S10popEC HETAEL LYLOUC KOL KIPPWTIKOU NTATIKOU TapeyXUHaToC. Emmpoobétwg, Ba ouykpivel
Sladopeg mapapétpoug tou deiktn opatplkotnTag tng {wvng BeppokauTNPLACHOU UETA Ao
MWA o€ mop€yxXU A KIPPWTLKOU KaL UYLOUC ATOTOC O€ HLa OELpA a.oBevwy mou uttoBAnROnkav oe

Bepamneia pe To 8L0 cuoTNUA.

MEOOAOI KAI YAIKA

Ertidoyn acBsvwv

ApxKa, mpayuatonolionke oavadpoukn UEAETN ywa TNV afloAdynon tou Oykou tnG lwvng
Beppokautnplacpol petd to Stadepultkd MWA petafl uyloUG Kol KLPPWTLIKOU NIOTIKOU
TLAPEYXUMOTOC KOL TNV EKTIHNON TNG LELWONG AUTOU amod TN XPOVLKA OTLYUN TNG EMEUPAONG EWG
TV nopakoAouBnon otov éva pnva. Meplappave acBeveic e MPpWTOMOOEIG KOl LETOOTATIKEG
BAAaBec Tou Amato¢ mou umoPAnBnkav oe Bepameia pe Stadepuikd BeppokauTnPlACUO UE
HLKpoKUpota amo to 2019 £wg to 2022. Kputipla évtaéng otn peA€tn ntav (1) evAlikeg pe
evéeifelc mpwtonmabolg 1 HETAOTATIKAG NTATIKAC vooou. H Stayvwon kabopilotnke eite pe
nponyouuevn Bowia pe wotonmaboloyikn emiBePfaiwon eite pe anekovion péEow oklaypadikd
EVIOXUOUEVNC gyKapolag amewkoviong (CT  MRI), (2) edappoyn tng idlag yevwnTplog Kat tne
dlag kepatag MWA kat (3) amoucia ocuvbuaouévng BOepameiag (BepuokauTnPLOCUOC,

padloepuBoAiopoe 1 evdaptnplakog  XnHUElOepBOAOMOC). Ta  KpUTAplo  QTMOKAELOUOU
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nepAappavav pn eAsyXOUEVN MPWTOMAO A UETAOTATIKY NMATIKA VOOO, Un CURUOpdwon, pn
eheyxopevo INR, cuotnuatikn f torikn Aolpwéen, avapevopuevn emiPBiwon <3 pAveg, aduvauia
ANG ypanmtig ouykatabeong tou aobevolg, KabBwg Kal ouVOUAOUEVEG OepPATMEUTIKEG

TPOOEYYIOELC.

OMol oL aoBeveic aflodoynBnkav kat mapanéudonkav yio MWA amnd Slemiotnpoviko cupBouAlo
Tiou mepAapBave Xxelpoupyd, oyKOAOYo, aKTvoBepameuTn Kal EMEUPATIKO OKTIVOAOYO. Katd tn
Slapkela ™G KAWLKAG SlafouAeuong, oL aocBeveic uméypadav OXETIKO EVIUTIO YPATTAG
ouYKaTABEoNC LETA Ao eVNUEPWON TPV Ao TN eméuPaocn. Auth n avadpoutkn LeAET éAafe
€YKpLON OO TO EMULOTNUOVIKO GUUPBOUALO EYKPLOEWV.

JUudwva Pe Ta KpLTnpLa, To deiypa aoBevwy meplhapBave 84 acBeveic pe 118 nmatikeég BAABEeC
niou uroBAnBnkav oe Stadepuikry MWA (Ewova 11). Ou latpikol pAakeAoL KAl T EVPAMOTA TNG
CT/MRI (ouumep\apBAVOUEVWV TWV OIELKOVIOTIKWY EUPNUATWY TIOU OXetTilovtal PE TV
Kippwon kal tnv mulaia uméptacn) alohoyndnkav yla tnv opadomoinon twv aocbevwv
oUUPWVA HE TIG NMATIKEG BPAGBEC TTOU avamTuxOnKav O0To KIPPWTIKO NIaTiko mapgyxuua (CLG:
OMASA KLPPWTLKOU ATIATOC) KAl EKEIVEG TTOU avamTUXBnKav oTo UYLEC NTTATIKO Tapéyxuua (HLG:

opada uyLoug AMATOC).
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MWA, Sievepyrifnke oe 152 aoBeveig |

I I 42 aoBeveig ypnowomouiBnke StadopeTikd
guotnua MW

Ze 15 aoBeveig bev SievepynBnke oklaypadikd
' evioyuopevn afovikr) topoypadia apéowg petd

v emépPaon.

Zuvbuaopgvn Deppokautnpioon kot
’ evBaptnplakog ynueospBohonog os 11 acBeveig

| 84 agbeveig mov mAnpoloav ta kpurrpla oupnepthrdOnkav otn pelé |

| {

| H opdda CLG mepthapPave 36 aobeveig | | H opdda HLG mepidpPave 48 aobeveig

Ewova 11. Eriokomnnon tg dtadikaoiag emhoyng twv acBevwv tng HeAETne. CLG, opdda KippwTikol Amatog- HLG,

ouada vylolg Amatoc- MWA, Bepuokautnplacn Pe HKPOKU AT,

ErumAéov, ywa tn olykplon Stddopwv mapapétpwyv tou Oeiktn odalpkdtnTag ¢ lwvng
Bepuokautnplacpuol, TpaypatonolOnke avadpoulkn UEAETN, n omola Paciotnke oe Baon
Sebopévwy katd tn ddpkela pLag Tpletiag anod to 2016 £wg to 2019 Kkal evtonioe 81 aobevelg,
miou uttoBANBnkav oe MWA piag nratikig BAABNG. Kputrpla évtagng otnv napovoa PLEAETN ATAV:
(1) nAwia = 18 eTwv pe MpwTomadr) i LETACTATIKY NTATIKY VOoo emiBeBatlwpévn eite pe BloPia
Kal lotomaBoAoylky Slayvwon eite péow amelkoviong [évag ouvluaopog HE N Xwplg
oklaypadlkd evioxuopevo umepnxoypadbnua (US), oklaypoadlkd evioxuopevn afovikn
topoypadia (CT) n/kat payvntiky topoypadia (MRI)], (2) 6o cbotnua MWA (kepaia Kot
vevwvntpla), (3) éMewdn ocuvduaopévng Bepamneiag, Onwg Beppokautnplaon Kal evéaptnpLokog
XNUELOEUBOALOUOC (oupBaTikog N pe odapidla ekAvovta xnueloBepameuTiko - drug eluting

beads), (4) taBgoun afovikn 1 payvnTikr topoypadia pe evioPpA£PLo oklaypadlkd HECO EVTOG
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30 nuepwv kot (5) apeon kat 1 pnva petd to MWA oklaypodlkd EVIOXUOUEVN OEOVLIKN
Topoypadia.

Me Baon ta mpoavadepBevta kpltipla éviagng, 46 aoBevelc (Léon nAkia 66,49 + 9,90 £tn) oL
omoiot untoBARBnkav oe MWA 77 nnatikwv BAaBwv emhéxBnkav yla tn peAétn. Ot urtdAounotl
35 aoBeveic amokAeiotnkav Aoyw cuvedpiag MWA pe xprion Stadopetikol cuotiuartog (21/35),
ENeldng oklaypadLkd eVICXUOUEVN agovikng Topoypadiag (8/35) katl tou cuvduacpuot MWA ue
Slaptnplako xnueloepuPoAiopo (6/35). (Ewkova 12)

OMol oL aoBeveic emAExONKkav yio MWA amd eMLOTNUOVLIKE OpASa OKTIVOAOY WV, XELPOUPYWV Kall
eMeUPATIKWV OYKOAOYwv. OL acBeveic evnuepwBnkav mAnpwc yla tn dtadikaocia, TG mBaveg
ETIUTAOKEC KOl TIG XELPOUPYLKEG KOl LATPLKEG EVOAAOKTIKEG AVUCELS. AT OAoug Toug aoBeveig
eANdOn ypamtr ocuykatdBeon peTd amnd svnuépwaon oocov adopd tn Stadikacio. Ol aobeveig
Xwplotnkav oe ekelvoug pe PAAPeg nmatokuttapkol Kapkivou (HKK) mou avamtuxBnkav oe
KLPPWTLKO NTtap [opada kippwtikoL Amatog (CLG)] Kal o€ EKEIVOUG PE NTTATLIKEG LETOOTAOELC TTOU
avamntuxbnkav o VyLEG Amap [opdda vyloug nratog (HLG)] pe Bdon Tov atplko dakeAo Kot ta
OTELKOVIOTIKA gupnpata otn CT (ouumep\apBavopévwy onUelwv Kippwong kat TuAaiag
unéptaong). Kabe aoBevig umoBAnOnke oe epyaotnplokéC eéetdoelg (cupmephapfavouevwy

Twv e€eTdoeWwV vePPLKN G Aettoupylag kal mREng) Touhdylotov 24 wpeg mpLv anod to MWA.
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MWA SizvepyriBnke oe 81 aoBeveig |

I Iz 35 acBeveig ypnowonou)Bnke Siadopetikd
oUotnpoa MW

1= 8 acBeveic Szv BievepynBnke okaypadikd

— EVIOYUBHEVN OEOVIKA Topoypadia aptowe petd

mv enépfoaon.

Tuvbuaopvn Beppokavtnpioon kal
’ evbaptnpLakog ynuetosufolondg o 6 aoBeveig

| 46 aoBeveic mou mAnpoloav ta kpithpla cupnepthidOnkav otn pekétn |

| {

| H opdba CLG nephapBave 18 aoBeveic | | H opddo HLG mepihdpPave 28 aoBeveig

Ewkova 12: ALGypoppa ponG TG ETUAOYNG TwV A0OEVWY Yo TN LEAETN.

Awadikacia dtadeppuiknic MWA

JUupudwva e TIG KateuBuvtrpleg odnyiec Tou AOLUWELOAOYLKOU TUAMOTOC TOU VOOOKOWEIOU,
xopnynonke mpoAnmuika avtiplotikn xnuelonpoduAaln evéodAeBiwg 45-60 Asmtd mpLv amo tn
ouvedpia MWA kal emavaAndBnke dUo popég oe Stdotnua 24 wpwv. Evag Lovo Latpog e 14t
Telpa mpaypatonoinoe OAeg TG cuveSpleg BeppoKaUTNPLOCUOU.

To MWA nipaypatomnolBnke mavia o€ VOOOKOUELAKO epLBAAAovV uTto TomikA avalobnoia (10ml
2% ubpoxAwplkng Adokaivng oto O€pupa Kal Toug umodoploug LoTtoug) Kot evOodA£PLa
avaAynoia (1 gr mapaketapdAng kat 100 mg tpapadoAng apatwpéva o 100 ml pucloroyikov
opoU xopnynBnkav katda tn Stdpkela tng Stadikaciag) [204]. H MWA mpaylatonmolnonke pe
Sladepuikn mpooéyylon oe OAeg TIG PAAPBEC HETA amo Tomik avtonyia . To onueio elc6dou
ETONUAVONKE Kol ETUAEXONKE PETA TNV apxlkn afovikr topoypadia. OAsc oL Oeparmeieg
npayuatonolionkav pe tov 6o eéomAiopd MWA (16G microwave antenna, HS AMICA, HS
HOSPITAL SERVICE SpA, Rome, Italy). H avtéva MWA e1onx6n otn BAGPN evéladépoviog péow

Stadoxikwv capwoswv afovikng topoypadiac. OAeg ot BAaBeg mou cuumepA\nddnkav otnv
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mapovoa HEAETN QVILLETWTIOTNKAV HE TN Xpron piag povo avtévag (Etkoveg 13 kat 14). Adou
tonoBetnOnke otn owoty 06éon, n ouvedpia OBepuokautnploopol pubuiotnke  Kal
nipaypatonotnke cludwva Pe Ta SLAYPAUMOTA, TIOU TAPEXOVTOL OO TOV KOTOOKEUQOTNH
AapBavovtag unoyn to peyéBog kal tn B€on tou OykKou KABwE Kol TwV EMBUUNTWV oplwv
aodaleiag. Omote kpiBnke amapaitnTto, n OVIEVO HUIKPOKUMATWY EMOVATONOBOETHOnKe Kal
npaypotonoBnke deltepn ouvedpila Tpokewévou, va SwaopoaAotel ott n lwvn
Bepuokautnplacpol KAAUTTE MARPWC TNV Nmatikl oAlolwon pe po SdaktuAloeldn Twvn
aodaleiag mayoug touAdytotov 5 mm. H agovikn topoypadia afloAdynoe Tuxov mbaveég AUeTES
ETUTAOKEG 0TO TEAOG TG Oepameiag MWA. OAot oL aoBeveig voonAelTnKAV OE VOOOKOMELD KATA

™ SLApKELD TNG VUXTOG.

Ewkova 13. Afovikr Topoypadia 82xpovou davdpa pe HKK. Zkiaypadikd evioxuopevn eykapaota (A) elkova
afovikn g topoypadiag amnetkovilel tn BAABN (Aeukdg KUKAOG). Eykapaota eikdva afovikrg Topoypadiag (B)
Tou amelkovilel Tnv kepaia MWA oto eninedo g BAGPNG. Eykapoleg elkOVeG afovikn¢ Topoypadiag os

aptnptakn (C) kat mulaia (D) paon oklaypdadnong mou amnewkovilouv tn {wvn BeppokauTnpLOcUoU.
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Ewkova 14. Afovikr topoypadia 83xpovng acBevolg pe povrpn petaotatiki BAARN and adsvokapkivwua
TIAXEOG €VTEPOU OTO NMATIkO TuRua VI AvaouvBeon afovikng topoypadiag (A) mou ametkovilel tnv
Kepala HKkpokupatwy oto eminedo tng PAAPNC. Eykdpola elkova afovikng Topoypadlog otnv aptnplakn
(B) kat otedpaviaia avacuvBeon oe mulaio ddaon () oklaypddnong mou ametkovilel tn lwvn

BeppokauTNPLACUOU.

Eppnveia lkovag

ZuvnBwg, n Slevpuvon tou kepkodopou AoBou mpokaAeital amd kKippwon Tou nmartog. H
avaloyia kepkodpopou AoPol - Sg€lol nmatikol AoPou eival €vacg AMOTEAECUATIKOC TPOTOC
SLakpLoNG LETAEL KIPPWTLKOU KOLL [N KLPPWTLKOU NTTATLKOU TIAPEYXUUATOC- N Kippwaon Bswpeital
e€alpetika bk otnv avaloyia kepkopoAou AoBou - 5e€loL AoBou peyaAutepn amnd 0,65. [205]
Itnv mapovoa UEAETN edapuOCAUE Lo METPNON TNG avaAoyiag kepkodopou-6e€lol Aofou
TIapOUOLA LE EKElVN TIOU Tpaypatomnoldnke otn peAétn twv Harbin et al. [206] Mua vontn
ypauun oxedldotnke oto 6&€l6 mAdylo toiywpa tng mulaiag dAEBaG kal mapdAAnAa Ue Tov
npooBlonicBlo afova tou cwpatog. Mia Seltepn ypappun oxeSLACTNKE OTO £0wW OPLO TOU
kepkodpOpou AoBou kal tapAAANAa e TNV MPWTN. ITN CUVEXELD, OXESLAOTNKE HLa TPLTN YPAUUN
KAOetn otig AAAeC SU0 ypappEC. Mia TETAPTN YpO U oXeSLAOTNKE 0TOo £Minedo Tou e€WTePIKOU
AKPOU TOU AMOTOC Kal TtapAAAnAa Le TV pwtn Kat tn deUtepn ypapur. O Aoyog kepkodpOopou-
6€€10U AoBoU MPOKUTTEL Ao TNV AMOCTACH TNG MPWTNG YPAUMNG amo tn SeVTEPN YPAUUA Kol

TNV anooTacn TNG MPWTING YPOUUAG and tTnv tétaptn ypapun (Etkova 15) [39, 206]. 20udwva pe
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OlUTA TNV TPOCEYYLON, N opada KippwTikou Amatoc (CLG) mepthapBave 36 acbeveic pe 51 BAaPeg

Kal n opdada vyoug Amatog (HLG) meplappave 48 aoBeveic pe 67 BAABec.

Ewkova 15. Alelkovion tng HeBodou HETPNONG TOU NTIOTOG OE ELKOVA A€OVLIKN G Topoypadiag. OLypaupeg (Line) 1, 2,
3 ka4 meplypddovtal oto Keipevo, anootaon C - mAATog tou kepkodopou Aofou, amdotacn RL - mAdtog tou Se€lov

nmatikou AoBou.

METPNOELG AMOTEAEOUATWY

Me tnv aoviki topoypadia (evioxuopevn pe Lwdlolxo oklaypadlkd LECO O apTNPLOKN Kal
nuAaia ddaon oklaypdadnong) aftodoynbnkav 16co to Héyebog Tng {wvng BeppokauTnPLACHUOU
000 Kol oL TIBOVEC AUECEG EMUTAOKEG OTO TEAOG TnG Oepameiag. H payvntiki topoypadia
xpnowomnowbnke yla tnv mapakoAouBbnon otou¢ 1, 3 kot 6 uAvec. OL {wveg KataAuong
HETPABONKAV KATtd HAKog TG 0doL TG Kepaiag Kat n SLAPeTpog autol tou emumédou tng lwvng

Bepuokautnplacpol poodlopiotnke w¢ emunkn Stapetpo (LAD). Ot Bpaxeis dStapetpot (SAD-1,
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SAD-2) npoaodlopiotnkav kaBeta mpog tn LAD kot petpndnkav o SU0 KABeTOUG HETAEY TOUC
afoveg. (Elkova 16). H péon odatpikotnta (mSPH) tng lwvng KatdAuong UTtoAoyLoTNKE Ao Tov
Aoyo petafy tng péong Ppaxeiag diapétpou [MSAD = (SAD-1 + SAD-2)/2] Kol TNG EMLUAKOUG
Stapétpou (LAD), wg €€ng: mSPH = (SAD-1 + SAD-2) / 2LAD. O Adyocg 1 onuatodotel pla opaipa
[9].

To eAevBepo Aoyloplkd ITK-SNAP (Penn Image Computing and Science Laboratory)
XPNOLUOTOLONKE yLa TNV TOooTIKOMoinon tou oykou kaBe {wvng Beppokautnplacuou. [207]
Me tn Xprion tou Aoylopikou epyaleiou ITK-SNAP, mpoodépetal pla ypadlky emloyn tou
XPNOTN ylo XEPOKIvNTN R nuloutopata kaBodnyoupevn tunpatomoinon (segmentation)
Sebopévwy TPLOBLAOTATNG LATPLKAC amelkoviong. [208] H avaluon mpayupatomowldnke oe
ELKOVEC afoVIKN ¢ Topoypadiag mou eAfdOnoav kata tnv mulaia ¢aon oklaypadlong kat to ITK-
SNAP xpnaotpomnotnfnke yla tn Snuioupyia odalplkwy TPLodLACTATWY TTEPLOXWV eVELAdEPOVTOG
(ROIs) oto nmatikoé mapgyxvpa (Etkova 17). O autOpaTog UTTOAOYLOUOC TOU OYKOU TG {wvng

KATAAuong KaBoploTnKe Ao TO AOYLOWLKO PETA TNV TUNUATomoinon (segmentation).
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Ewkova 16. Afovikry topoypadia 54xpovou avépa Omou avayvwpiletal {wvn BepUOKAUTNPLOCUOU NTIATLKAG
UETAOoTAONG Kapkivou maxEog evtépou oto Tunua VIl peta and MWA. ZkiaypadLkd EVICXUOMEVN gykdpaota (A) kal
napaoBeiiaia (B) elkova afovikng topoypadiag. AmAomnotnuévo 3D oxrua tng {wvng MWA (C). O Bpaxeic Stapetpot

(SAD-1,-2) eival mpooavatoAlopévol KaBeta pog TNV emunkn Stapetpo (LAD).
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Ewova 17. Mapouaotaletal éva mapadelypa tng ypadikng Stemadng tou xpriotn ITK-SNAP LETA TNV TUNHATOMOLNGN
(segmentation) tou dykou tou Amatog. H ewkova Seiyvel Tpelg opBoywVLEG TOUEG TNG afOVIKAG Topoypadiag, Le TNV
TUNpOTOoNoiNGN va EMONUAIVETAL PLE KOKKLVO XPWHO. 2TO KATW OPLOTEPO TETAPTNUOPLO TNG 006VNC epdavileTal pLa

tplobidotarn (3D) amelkovion g TURUATonoinong.

Ztatiotikn availuon

Ma tn peAétn kat afloAodynon tou oykou tng {wvng Beppokautnplacpol PETA TO SLodEPULKO
MWA petal uyloUg Kal KLPPWTLKOU NTTATIKOU TOPEYXUUATOG KOL TNV EKTIUNON TG HElwong
oUTOU OO TN XPOVIKA OTLyUn tTNG emépfaong €wg tnv mapokoAouBnon otov éva HAva,
TipayuatTonoinbnke n mMopakAdTw oTATIOTIK avaAuon.

Ta ouvexn 6edopéva mapouotalovial wg HECOC 0po¢ (FTumikn amokAlon-standard deviation)
evblapeoog (Slatetaptnuoplakd Sidotnua- interquartile range), avdloya pE TO Qv
okoAouBnBnKe 1 OXL N KOVOVLKA KOTOVOUR, avtiotoa. O €AeyX0G TNC KAVOVIKNG KATAVOUNG
TipayUaTonolionke 1600 HE Tn XPNON TOU OTATLOTIKOU test Shapiro-Wilk 6co kot pe omtikn
emBewpnon Twv Box-plots kol Twv OTOypapUATWY. Ta KOTNYOPLKA amoteAéopata

napouaotalovtol w¢ oavaloyleg. e mepimtwon ouvexwv Oedopévwv Omou akoAouBnbnke
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KOVOVLKI KOTOVOUR, XpnoLlomolnke n dokipaoia t-test yio cUyKpLon, EVw O MEPIMTWON KN
KOVOVLKA KaTtaveunuévwy Oedopévwy, xpnolpomowndnke pn mapopetpiky dokipacia. Mo
OUYKEKPLUEVQ, OTOV CUYKpivovtav dUo opddeg, xpnowlomnownonke n dokipacia Mann-Whitney
U, evw o€ Teplmtwon neploootepwv anod dUo opadwy, xpnowlomnownke n dokwaoia Kruskal-
Wallis. EAv  avixveuotav OTATIOTIKY onuavilikotnta otn  dokwaoia  Kruskal-Wallis,
nipaypotonotnkav ouykpioelg ava fevyn HeTafl OAWV TWV OPASWV TIPOKELUEVOU va
EVTOTILOTOUV onuavtikég dladopéc. H ouoxEtion Spearman XpnoLUOTOLHONKE TIPOKELUEVOU VA
EKTLUNOOUV oL TOavEG oxEoelg HETafl ouvexwv amoteAeopdtwyv. H avaluon moAAamAng
YPOUUIKAG TaAvdpounong xpnowomowBnke ywa v KUpla  €kPaon (Oykog Twvng
BepuokaUTNPLACOU), UETA ATO KATAAANAO HETOOXNUATIONO Twv SeSopuévwy oe AoyaplOpuo,
WOTE VO TNPOUVTAL Ol ATIALTOUUEVEG APXEC TNG avaAuong maAlvépounong (regression analysis).
To OTATLOTIKA onUavtika dedopéva aflohoynBnkav PeTd amd KATAANAOUG HETAOXNMATIOMOUG
yla pn AoyoplBuika dedopéva. H otatiotiky onpavikotnta opiotnke o p < 0,05. OAeg ot
OTATLOTIKEG AVOAUOELS TTpayaTtomoLOnkayv pe tn xpron tou R (oTatlotiko AoyLlouiko R, Blévvn,

Auotpia).

MNa 1t ovykpon OSadopwv mopapétpwyv Tou Oeiktn  odalpkdétnTtag TG  LWwvng
BepuokauTNPLACUOU TTIPAYUATOTIOINONKE N KATWOL OTATLOTIKY avaAuon.

OL ouvexeig petaPAnTég ekppAoTnKOV WG LECOG OPOG E TUTIKEG ATIOKALOELS, EVW OL KATNYOPLKEG
HETAPBANTEG EKPPAOCTNKAV WG ATOAUTEC TIHEG. Ot ouykpioelg petafy HLG kat CLG 6éoov adopad
™V nAwia kat Tov aplOpod twv epappoywv MWA mpayuatonolibnkav pe tn xpnon t-test yua
aveéaptnta Selypata. OL ouykpioelg petaty HLG kat CLG 6oov adopd to PpUAO KAl TO
MpwTtokoAAo MWA mpaypatonolifnkav pe tn xprion x2 test. MNa tnv afloAdynon twv dtadopwv
oo 1o baseline €wg kat to follow up twv LAD, SAD-1, SAD-2, mSAD kat mSPH, 61e€nx6n avaiuon
SlakVpavonG LELKTOU povtéAou 2 x 2 (group by time) (pewtd povtédo ANOVA) (pe Tnv opdda wg
mapAayovia METAEU TwWV OUAdWV KoL TOV XPOVO WG TAPAYyovVId €VIOG Twv opadwv),
oupnephapBavopévou Tou puAou w¢ cuvdlakLpavon (AOyw Twv onuavtikwy Stadopwyv otnv
katavopn tou puAou petall HLG kat CLG). OL onUaVTIKEG KUPLEG EMLOPACELG YLOL TNV OUAda Kall

TOV XpOVo akoAouBnBnkav amod avefaptntec Kot e€aptnUEVeC t-tests, avtiotolya. Ol OTATIOTIKA
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ONUAVTIKEG OAANAeTuOpaocel HeTafl opddag kol Xpovou OlepeuvnOnKov TEPALTEPW HE
ouyKploelg ava evyn. To oTOTLOTIKO Oplo opiotnke oe p < 0,05 pe d1opBwaon Bonferroni yia

ToAAQAEG ouyKploels. OAeg oL avaAUoeLg ipaypatomnol)Onkav pe to IBM SPSS v. 20.

AMNOTEAEZMATA 1

Ma tn peAétn kat aloAdynon tou Oykou tng {wvng BeppokauTNPLACUOU PETA TO SLaSEPULKO
MWA petal uyloUG Kal KIPPWTLKOU NIOTLKOU TOPEYXUUATOC KAl TNV EKTIHNON TNG Melwaong
OUTOU Ao TN XPOVLKA OTLYUNA TNG EMEUPAONC £WCE TNV TApakoAouBnaon otov €va PRva eiope Ta
TIAPOAKATW ATIOTEAECUATOAL.

Ta dnuoypadtkd Kot KALVIKA XOPAKTNPLOTIKA TwV acBevwv katl twv BAaBwv meplappavovral
otov Mivaka 9. Kat ot U0 opdadeg nrav mapopoleg 6cov adopad tv nAkia twv acbevwy (66,3
€tn otnv HLG évavtl 68,5 etwv otnv CLG, p = 0,34) kot T HEON SLAUETPO TwWV OYKWV TOU
urnoPAnBnkav oe Bepamneia (2,185 cm otnv HLG évavtt 2,482 otnv CLG, p = 0,10). InUavtika
TIEPLOCOTEPEC YUVAKEC aoBevelc oupunepAndOnkav otnv HLG (n = 22) mapa otnv CLG (n =9), (p
< 0,001). Ot totoAonmaBoAoyieg Tou Kapkivou otnv opdada "uvylég Amap" neplhappoavav: Kapkivo
TOu ToX€oG eviépou [45/67 (67,16%)], Un MLKPOKUTTOPLKO KAPKivo Tou mvevupova [8/67
(11,94%)], esvbonmatikd xoAayyslokapkivwpa [1/67 (1,49%)], kapkivo¢ tou pactou [8/67
(11,94%)], maykpéatog [3/67 (4,48%)] kaL adevokapkivwpa tou otopdxou [2/67 (2,99%)]. Ou
lotontaBoAoyleg kapkivou otnv opdada "kippwon nmatog" mep\apufavav: NMATOKUTTAPLKO
kapkivwpa [30/51 (58,82%)], kapkivo Tou mayxéog evtépou [13/51 (25,49%)], kapkivo Tou paotou
[3/51 (5,88%)], un MLKPOKUTTAPLKO KapKivwpa tou mveupova [2/51 (3,92%)], maykpeatiko [2/51
(3,92%)] kot yootpko adevokapkivwpa [1/51 (1,96%)].
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Yyiéq Hrap Kippwtikéd Hriap

(n=67) (n=51) p-value
®UAo (A/T) 45/22 42/9 <0.001
HAwia (¢tn) 66.3 (43-84) 68.5 (49-87) 0.34
MéyeBog arhoiwang 21.85+8.3 24.82 +10.7 0.10
(mm)’
Oykoc apylknc Z0 (cmg) 14.84 (2.2-52.7) 17.85 (2.8-74.1) 0.31
Oykoc Z0 petd and 9.15 (0.8-37.9) 11.58 (1-60.9) 0.24
1 piva (cms}
0 LAD {mn"l)a 40.21+12.1 41.45+13 0.47
Z0 SAD1 (mm) 28.00 (11-46) 28.00 (13-46) 0.44
ZO SAD2 (mm) 27.00 (12-48) 29.00 (17-48) 0.30
Z0 LAD petd and 1 prjva |34.00 (15-58) 35.00 (16-62) 0.40
(mm)
Z0 SAD1 petd and 1 2437 +10.7 2555+9.2 0.43
prva (mm)’
70 SAD2 petd and 1 23.00 (11-44) 25.00 (11-45) 0.19
prva (mm)
MWA 1ipwTOKoAAo 14/17/1/2/16/6/11 12/10/0/5/13/3/8 0.55
(A/B/C/D/E/F/G)

LAD, Stdpetpog srupnkoug dfova- M/F, dppev/Bniu - MWA, Bgpuokautnplacpog He Hikpokuuata-, Z0, {wvn Bepuokautnplacpol - SAD1,

Slapetpog Bpaxéog atova 1- SAD2, Sidpetpog Bpaxeog afova 2- n, uéyebog Selypartog.

MpwtokoMa MWA: A = 40 watt/5 Aerttd- B = 40 watt/10 Aerttd- C = 60 watt/3 Aertd- D = 60 watt/5 Aemtd- E = 60 watt/10 Aemtd- F = 100 watt/5

Aemtd- G = 100 watt/10 Aermta.

a- OL OUVEXELG TMAPANETPOL TAPOUCLATOVTOL WG HECOL OpoL (TUTIKN amokAwon - SD) Kot cuykpivovtal pe tn xprion tou t-test- OAeg oL GAAeg

TAPAUETPOL TTapoucLalovTal W SLAUECOL (EUPOC) Ko cUYKPLvovTal We Tn xprion tou Mann-Whitney U test.

Nivakag 9. Z0ykpLon Twv BOCIKWY XAPAKTNPLOTIKWY KOL TWV TAPAPETPWY OEPUOKAUTNPLACHOU HETAEU UYLOUG Kal

KLPPWTLKOU ATATOC
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Itnv HLG, apéowg peta tnv adaipeon, o pEcog 6pog LAD rtav 40,21 mm, SAD1 ntav 28,00 mm
kat SAD2 27,00 mm- otnv CLG, o péoog 6pog LAD rtav 41,45 mm, SAD1 rtav 28,00 mm kat SAD2
29,00 mm. Aev unnpxe onuoavtikn Sltadopd otn CUYKPLON AUTWYV TWV SLOUETPWY HETAEL TNG
opadag "uyloug" katl tng opadag "Kippwtikol" Amatog katd tnv evapén (p = 0,47, p = 0,44 koL p
= 0,30 avrtiotoya). Opoiwg, 1 pRva petda tnv MWA, otnv HLG, n LAD rtav 34,00 mm, n SAD1
Atav 24,37 mm kat n SAD2 23,00 mm- otnv CLG, n péon tun tng LAD Atav 35,00 mm, n SAD1
Atav 25,55 mm kat n SAD2 25,00 mm. MNa GAAn g popad, Sev umtipxe onuavtikn dtapopd otn
oUYKPLON QUTWV TwV SLAPETPpWY UETAEU TNG opadag "uylolg" Kal tng opddag "KippwTtikou"

Amatog kata tnv évapén (p = 0,40, p = 0,43 kat p = 0,19 avtiotolya).

Me Baon tn SlacTpwpdtwon Twv acBevwv cupdwva pe tov Adyo C/RL, ev umnpée onuaviikn
Sladopa otn olykpLon TwWV OYKWV TNG {wvng KAtaAuong Katd TNV evapén METaty tng opadag
"uyloU¢" (nEoog Oykog Beppokautnplacuol 14,84 cm3) kat TG opadac "KippwTkoL" AMATOC
(n€éoog Oykog Bepuokautnplacpou 17,85 cm3), (p-value = 0,31). EmutA€éov, SV UTIPXE ONUAVTLKA
Slapopd peTaly Twv OyKwV TNG {wvng BEPUOKAUTNPLAOUOU KATA TNV TtapakoAoubnon otov 1
HAva HETaly g opddag "uytouc" (péoog oykog Lwvng Bepopkauvtnplacpol 9,15 cm?) kat tng
opadog "kippwtikou" (H€oog Oykog {wvng Bepuokauvtnplacpol 11,58 cm3) Anatog (p-value =

0,24) (Ewova 18).
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p=0.31
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Ewkova 18. Box plots. (a) Yylég €vavil KippwTikoU NMOTO¢ 000V adopd TOV OpXWKO Oyko NG Twvng

Bepuokautnplacpou, (b) YyLEg EvavTl KLppwTLkoL AMATOC 000V adopd Tov OyKo BeppokauTnplacpol otov 1 priva

mapakoAolBnonC.

Otav oL 6Uvo opdadeg Amatog aflodoyndnkav avefdptnta, umnpée onuavtiky Sladopd otn

Helwon Twv Oykwv TnG {wvng Beppokautnplacpou (p-value < 0,001) ard tnv apxikn T EWG TNV

napoakoAouBbnon otov 1 pnva (Ewkéva 19). O oykog tng {wvng Beppokautnplacpou otnv HLG

HeLwONKe amo éva péco oyko 14,84-9,15 cm? mou avtlotolxel oe peiwaon 38,34%, evw 0 OYKOG

¢ {wvng Beppokavtnplacpol otnv CLG pewwbnke amnod éva péoo oyko 17,85-11,58 cm? mou

avtlotolxet o peiwon 35,12% (p-value < 0,001). Otav oL U0 opddeg cuykpiBnkav pe Bdon auto

TO TTO00O0TO Helwaong, Sev umnpée onpavtkr Stadopd otov Oyko NG {wvng Kataluong (p-value

=0,77).
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Ewkova 19. Zuvduacpévn oUyKpLon. (a) UYLEG ATIaP apXLIKA Kol oTnV mapakolouBnon otov 1unva, (b) kippwtiko
ATap apxLKA Kal otnv mapakoAolBnon otov 1unva.
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O mivakag 9 mapouoldlel TIC TIHEC LOXUOG Kal SLApKeLoG yla KaBs mpwtokoAo MWA mou
epapudotnke oe kaBe opada. Aev unrpée onuavtikn dtadopd petafl Tng opadag "vyloug" kat
™G opadag "KippwTlkou" Nmatog kata tnv évapén (p-value = 0,55) kat katd tnv mapakoAovBnon
otov 1 punva (p-value = 0,45) yla kdBe €va amod ta eNTA MPWTOKOAAQ BEPUOKAUTNPLOCLOU TTOU

edapuooTnKav oTNV mapoloa HEAETN.

AMNOTEAEZMATA 2

MNa Tt oUykpon OSladopwv mapapétpwyv tou Oeiktn  odalpkotntag NG  Twvng
BepuoKOUTNPLACHUOU ELXAUE TO TIAPOKATW ATIOTEAECUOTOL.

Ta dnuoypadika Kot KAVIKA oTolyeia Twv acBevwy kat twv BAaBwv mou cupnepAndOnkav otnv
napovoa HeAETN mapouctalovral otov Mivaka 10. To VEOMAAOUOTIKO UTOOTpwHO oto HLG
nep\apBave: Kapkivwpo Tou axeog eviépou [29/42 (69,05%)], adevokapkivwua pootoul [5/42
(11,9%)], adevokapkivwua mvevpova [5/42 (11,9%)], adevokapkivwpa maykpéatog [1/42
(2,38%)], adevokapkivwpo otopdyou [1/42 (2,38%)] katl xoAayyelokapkivwpa- mass-forming
[1/42 (2,38%)]. AemtopépEleg, OXETIKA, HE TO OUYKEKPLUEVO TPWTOKOAAO MWA, mou
epapudotnke oe kabe opdda pe Baon ta watt kat tn Sapkela, KABWS Kol Tov aplBpd Twv
epapuoywyv, mapouvotdlovtal otov Tivaka 10. Aev umipxov onUAvVIKEG Oladopég oTo

npwtokoAAo MWA (p = 0,253) kat otic epappoyec MWA petalt HLG kat CLG (p = 0,286).

97



Total group HLG CLG pvalue
Patients (n) 45 23 18
Lesions (n) 77 42 35
Age (yrs) 65431950 66801947 £6.00 1 10.50 0.682
Gender (M/F) 54,23 22/20 az/s <0.001
(70.1/29.5) [52.4/47.5) (91.4/8.5)
MWA-protocel 22f23f/1/3/2571/2 15/9 /1/1/13/1/2 7/14/0/2/12/0/0 0.253
(A/B/C/D/E/F/G) (28.57/29.87/1.30/3.90/32.47/1.30/2.60) (35.71/21.43/2.38/2.33/30.95/2.38/4.76) (20.00/40.00/0.00/5.71/34.25/0.00/0.00)
MWA applications 136t048 1311048 143 050 0.286
Tumor diameter{mm) | 241219559 0671854 28401975 <0001

Inueiwon: MWA = Beppokautnpioon pe pikpokvpata- HLG = opdda uyloug nrmatog- CLG = opdda KppwTlkol AMATOG- N = aplBuog- yrs = €tn-
M/F = &vépag/yuvaika. H nAwia ekdppaletar wg pécog O6pog + TUTIKG otOKALon. O TOLOTIKEG UETAPANTEG (UMD, MpwTdkoAo MWA)
napouvotdlovtatl wg avaloyieg (mooootd). O acBeveig, ol PAGBeG kat To GUAO ekdpdlovtal wg amdAuteg ouxvotnteg. OL Katnyopieg Tou
MPWTOKOAOoU MWA niepiapBdvouv: A = 40 watt/5 Aemtd- B = 40 watt/10 Aentd- C = 60 watt/3 Aemtd- D = 60 watt/5 Aentd- E = 60 watt/10
Aemtd- F = 100 watt/5 Aemtd- G = 100 watt/10 Aemtd.

Nivakag 10. Anpoypadikd kat KAWIKA Sedopéva Twv eTUAEYUEVWY aoBevwy Kal Twv BAaBwv petd and MWA.

Napapetpol tng {wvng Beppokavtnplacpol

BpéBnke onuavtiki kpla enidpacn(main effect) tng opadag SAD-1 (F1,74 = 5,416, p = 0,023),
¢ SAD-2 (F1,74 = 6,896, p = 0,010) kot tng mSAD (F1,74 = 6,943, p = 0,010) (Nivakag 11). HHLG
napouociaoce xapunAotepeg TLHeG SAD-1 (pcorr = 0,023), SAD-2 (pcorr = 0,010) kow mSAD (pcorr =
0,010) oe ovuykplon e TV CLG (Ewkova 20). BpéBnke emiong onuavtikn enidpacn tou xpovou
otnv LAD (F1,74 = 31,815, p < 0,001), SAD-1 (F1,74 = 25,064, p < 0,001), SAD-2 (F1,74 = 16,807, p
< 0,001), mSAD (F1,74 = 27,376, p < 0,001) (Mivakag 11). Ot éAeyxol paired t-test pe d1opBwon
Bonferroni £6el€av pelwpéveg TIHEG o OAoUC Toug deikteg kata To follow-up o cUykplon pe To
baseline(pcorr < 0,001) (Ewkova 21). Znuavtikn aAAnAemnidpacn opddag-xpovou BpEOnke emiong
otn mSPH (F1,74 = 4,211, p = 0,044, Wilk's lambda = 0,946). Ot ouykploelg kata leuyn
egetaotnkav nepattépw. H HLG eixe onuavtikad xapnAotepn mSPH katd to follow-up (pcorr =

0,001), evw n CLG dev mapouciace kapia onuavtikn petaBoln (pcorr > 0,05) (Ewova 22).
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Ewkova 20. Aldpetpol {wvng Beppokautnplacpou (LAD, SAD-1, SAD-2, mSAD) yia HLC kat CLG ave€aptnta amno tov
Xpovo. LAD = erupunkng Stapetpog, SAD 1,2= Bpaxeia Stapetpog 1,2, mSAD = péon Bpaxeia Stapetpog, HLC = opada
uyLoUG ATtatog- CLG = opdda KippwTikoU Amatog. OL TIUEG eival ekTIHWEVOL opLlakol péool opol (estimated marginal
means) PeTd amd 2 x 2 uikto poviého ANOVA (group by time), eAéyxovtag to ¢pUAo (dUAo = 1,30). OL SlopBwpEveg

katd Bonferroni p-values mapouaoiafovtal yia kaBe cuykplon petafy HLG kat CLG.

45 p< 0.001

40
35 p<0.001 p<0.001 p<0.001
30
25
20
15
10
LAD

SAD-1 SAD-2 mSAD
= Baseline mFollow-up

(&)

Napapetpol {wvng Beppokavtnplacpol
(ekTipwpEVOL OpLaKOL pECOL OpoL)

Ewkdva 21. Aldpetpog {wvng KatdAuong (LAD, SAD-1, SAD-2, mSAD) ywa to baseline kat to follow-up avefaptitwg
opadoag. LAD = smuunkng dtdpetpog, SAD 1,2 = Bpaxeia Stdpetpoc 1,2, mSAD = péon Bpaxeia SLGUeTpog. Ot TIUEG

glval eKTLUWUEVOL OpLaKol PECOL OpOoL LETA aTto 2 X 2 UIKTO povtédo ANOVA (group by time), eAéyxovtag to pUAo
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(dUAo = 1,30). Ot StopBwpéveg kata Bonferroni p-values mapouaotdlovtal yia kaBe clykplon petagl tou baseline

kat tou follow-up.

p=0.879

0.76

0.74

0.72 p=0.001
0.7

0.68

0.66

0.64

0.62

)
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’

otTnTag

.

> Parpk

{KTNG H€onG O

Ae
(exTp

WHEVOL OpLAKOL HECOL OpoL

’

.

Baseline Follow-up Baseline Follow-up
HLG CLG

Ewkova 22. Méoog Selktng odatpkotntag tng {wvng Beppokautnplacpol o HLC kat CLG yla to baseline kat to
follow up (significant group by time interaction effect). HLC = oudéa uyloug fmatog- CLG = opdda KppwtlkoU
Amatog. OL TIHEC elval EKTLLWUEVOL oplakol péool 6pol (estimated marginal means) petd amd 2 x 2 UKTd HOVTENO
ANOVA (group by time), eléyxovtag to ¢UAo (duho = 1,30). Ou SlopBwpuéveg katda Bonferroni p-values

napouotalovral yla kaBes olykplon petafl tou baseline kat tou follow up kdBe opddag.
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HLG CLG

Hapapstpor Main Effects and Interactions
f." P (n=42) (n = 35) ! ne fteraction
Lavig
o daseline ollow-Up daseline ollow-Up roup ime roup oy lime
Ozpw/nod  poge Follow-U Baseli Follow-U G Ti Group by Ti
3876+1024 3431:080 42372808 3729:770
LAD F=2005p=0092 F=31815p<0001 F=2779 p=0100
(19-60) (15-55) (28-66) (23-62) / pe p
2667+841 22692780 3003:7.75 2629:758
SAD-1 F=5416,p=0023 F=25067.p<0001 F=0029 p=0864
(11-46) (7-40) (14-45) (12-42) | P p
2760+878 2376:832 3186:802 27.80+7.07
SAD-2 F=6806p=0010 F=16807. p<0001 F=0182 p=0671
(12-45) (11-40) (17-48) (14-45) | P p=0011

27182826 2323+773 3004=714 27.04:6.74
NSAD F=6043,p=0010 F=27376.p<0001 F=0038 p=0846
: (1350-45.50) (11.00-3950) (17-46.50) (15-43.50) ! P P

0.71£013 0.68+0.13 0.74£013 0732015
mSPH F=3311,p=0073 F=1214,p=0274 F=4211,p=0044
(0.39-1.00) (0.36-094) (0.46-1.00) (0.43-0.98) P ? '

Inueiwon: HLG = opdda uyloug fAmatog- CLG = opdda KippwTtikoU AIATog- mm = XIALooTd- LAD = emuunkng SLAUeTpog- SAD = Bpaxeia SLaeTpog
- mSAD = péoog 0pog SAD-1 kat SAD-2- mSPH = péoog 6pog adaipikotntag. Ot mapAapeTpol TnG {wvng Beppokautnplacpol ya tn CLG kat tnv
HLG mapouctafovtal wg HESOG Opog  TUTILKY amokAlon [min-max]. Ot kUpLeg emdpacelg kot aAAnAenidpdoelg (Main effects and interactions)

g&etdotnkay og éva PKTO povtédo ANOVA 2 x 2 (group by time).

Nivakag 11. Awdpetpog {wvng Beppokautnplacpol (oe mm) kat deiktng odatpikotnTag yra HLG kat CLG.

2YZHTHZH

H mapouoa peAétn €pxetal va tpootebel otov auvfavopevo aplBuod peletwy nou deixvouv OTL 0
OYKoG tTnG {wvng Beppokautnplacpol eival ouykplolpog OTav OVTIHETWI{ovTal OyKoL Tou
OVATITUOCOVTAL O€ KIPPWTLKO N LYLEG NMATIKO Tapéyxupa. [10, 203] Ztnv mapoloa UEAETN, Ta
MPWTOKOAAOL  Beppokautnplacpol Tou  €POpPUOOTNKOV KAl O OykKoC 1t™NG {wvng
BepuokauTnPLACUOU TIOU TIPOEKUPE TOCO KATA TNV €vapén 000 Kol KATA TNV mapakoAouOnon
otov 1 prva ntav mopopolo LeTafl Twv opddwy "uylouc” kat "KlppwTikoL" Amatog. H yvwon otL
0 OVOLEVOUEVOC OYKOG TNG VEKPpWONG Oev OXETIETAL UE TNV TAPOUGLA R TNV ATIOUCLA KIPPWONG
elval e€alpeTIKA oNUAVTLKA yla TNV aoPaAr] KOl AMOTEAECUATLKN EKTOUNA TWV NTTATIKWY OyKwV. H

mapovoa peAETn mapéxel dedopéva ta onola cUPPwWVOUV PE ekeiva tou dnpoactelBnkav ano
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touc Cassinoto et al. mou avadépouv OtL 0 Oyko¢ tng lwvng OBeppokautnplacpol Sev
ennpealetal and Tnv mapouacia 1 tnv anoucia Kippwon¢ oto nratikd mapéyxvua. [10] Ta
Sebopéva auta unootnpilouv éupeca ott n MWA eival pia kaBoAlky AUon yla To NIaTiko

TIAPEYXUMO aveEApTNTO OO TNV UTtapEn f OxL Kippwonc.

JUUPWVA HE TO ATMOTEAECUATO TNG MOPOUCAG UEAETNG KATA TNV TapakoAouBbnon 1 pnvog,
UTTAPXEL ONUAVTIK UELWON TOUu OYKou TG {wvng KataAuong téoo otnv opada "uvyloug" 600 Kat
otnv opada "Kippwtikou" Amatog. Auth n Uelwon Tou Oykou €xeL oadEG QVIIKTUTIO OTNV
eKTipnon Twv oplwv acdaleiag. Qg ek Toutou, Ba mpémnetl va AndBet umoyn, 6tL 1 pRva LETA TN
MWA, umdpxel anwAela Tou 6ykou tng {wvng BEPUOKAUTNPLACUOU AVW TOU €VOG TPLTOU Kal
otou¢ SUo Tumoug mapeyxvuatoc (38,34% oto UYLEG kol 35,12% OTO KIPPWTLKO NTATIKO
TapEyxupa). Zuvenws, Aappavovtag unodn auth tn Helwon Tou Oykou HeTa and 1 puiva, ano
TEXVLIKN Armoyn, OTOTE €lval EPLKTO, 0 OTOXOC yLa Ta 0pla acdaleiag apéow petd tnv MWA Ba
TPEMEL va €lval Touldaylotov 7,5-8 mm kat davikd 10 mm. H BEAtiotn ektipnon tng {wvng
Bepuokautnplacpou eival uPioTng oNUACLOG KAL N OYKOUETPLKN EKTILNON TOu opiou aodaleiag
Umopel va xpnotpomotnBel wg emepfatikd gpyadeio ywa tnv afloAdynon Tng €mtuxiag tng

Torukn¢ Beparneiag [209].

ErutAéov, n mapoloa LEAETN KATASELKVUEL OTL N amoTeAeopaTIKOTNTA TNG dtadeppiknc MWA
Twv nratikwv PAafwv, 6cov adopd tov deiktn odalplkdTNTACG, €lval CuyKPloWNn KATA TN
Bepameia OYKwV MOV avamTUoCOVTOL O KIPPWTLKO 1} UYLEC NTIATIKO TTAPEYXUMA. AV Kal, CUUPWVA
LE Ta amoTeAEopaTA TNE Tapovuoag LEAETNG, pailveTal va UTIAPXEL onUAVTIKN Stadopd wG TPOG
To Tpokumtov SAD twv {wvwv BePUOKAUTNPLOCUOU TIOU TAPAYOVTAL OTO KIPPWTIKO NIOTLKO
TIAPEYXUMO, QUTO Sev €xel Kapla enidpaon otov deiktn odalpikotntag. H tumikn {wvn MWA,
TIOU TIPOKUTITEL HETA MO Hia LOVO XOprRynon evépyelag amo €vav Hovo Kabetnpa, sival pia
ETUUNKNG EAAELPOELSNC LWV LE TTEPLOTPOPLKA CULUETPLO YUPpW ato Tov afova tn¢ Kepaiag, TnG
omolag o Aoyog Staotaocswy (mou opiletal wg: S = D/L, 6mou L gival n péylotn SLOUETPOS TNG

{wvng kat D eival n péylotn Bpaxeia SLAUETPOC N omola TEUVEL KABeTa Tov empnkn afova)
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Kupalvetat yevika amo 0,55 €wg 0,75 [12]. Ztnv mopoloa HeAETN oL SEIKTEG 0PALPIKOTNTAG TWV
{wvwv Beppokautnpilaong Tooo oto uylEg (mSPH = 0,70 + 0,13) 600 Kal oTo KIpPWTLKO (MSPH =
0,75 mm % 0,12 mm) nnatikd mapéyxuua PBpEOnkav ota avwiepa Opla Tou €UPOUG TIOU
npoteivetal and toug Hoffmann et al. xwpilg va mpokUmtel onuavtiky Stadopd amd Tig
OUYKPLOELG LETALL TWV OpASWV.

H yvwon, otL o 8eiktng odpalplkdTNTag TG avapevopevng lwvng Bepuokautnploopol O¢
OXETI(ETAL UE TNV KATAOTAON TOU TAPEYXUHUATOC, (VAL AmapaitnTn yLa TNV TEXVLKN KoL KALVLKA
QAMOTEAEOUATIKOTNTA TNG Stadepuikic MWA, TO00 O KIppWTIKO 000 Kal O€ UYLEG ATap. MNa Toug
00DEVELG PE NTTATOKUTTAPLIKO KOPKIVWHA LE KIPPWTLKO RTtap, 0 SLadEPUIKOC BEPLOKAUTNPLOCUOG
XPNOLUEVEL, oUpdwva pe TNV tafvounon tng Barcelona Clinic Liver Cancer (BCLC), wg
€VAAAQKTLKA AUCHN OTn XELPOUPYLKN EMEUBAON yLa TTOAU TIPWLLO KAl TPWLHO oTAdlo TG VOoOoU
[198, 210]. EmunpocBETwG, o€ A0OEVE(G UE LETOOTATIKN NTTOTLKI) VOGO, OTIOU TO oK TNG BAABNG
glval ouvnBbwg odalpko, eival onUAvTKO va ywplloupe OTL N TTAPEYXUHUATLKA Kataotaon &ev
eNMnpealel Tov avapevouevo deiktn odatpkotntag [211, 212, 213].

Onwg €xeL anodeBel otn BLBAoypadia, n MWA katéxel euvoikotepn BEon o€ CUYKPLON LE TNV
RFA oto nmap kabwg kal oe aAAa dpyava Tou cwpatog [198, 214, 215]. Ta anoteAéopata TG
napouoag HeAETNG delxvouv OTL To oven effect Sev €xel Kapila OXETIKN TEXVIKN €MinMTwon otov
Seiktn opatpkotnTag tng {wvng BEPUOKAUTNPLOCUOU, OUTE KOO KALVIKI ETUTTWGN OTOV TOTIKO
€Aeyxo Tou Oykou. OAeG oL HETPAOELS UHag, 6oov adopd tov deiktn odalpkdtnTag TNG LWVNG
Bepuokautnplacpou, mpaypatonolonkav oto téAog tng Stadikaocioc MWA. Qotdco, TPETEL va
onUewwBel otL urtdpxel mBavn €EEALEN TNG odaLPLKOTNTAC LE TOV XPOVO, OTwG £XEL amodeLyOel
otov mvevpova, oL {wveg BepUOKAUTNPLAOUOU HETA amd MWA pmopoUv va TmolkiAAouv
ETLTUYXAVOVTOG LEYAAUTEPO UEYEDOC 7 NUEPEG LETA TN Bepameia [216].

JUupdwva PE TO OMOTEAEOHATA TNG Topovoag HeAETng kata to follow-up, o éva pnva
TIOPOTNPELTOL ONUAVTLIKY OMWAELD oPaLPIKOTNTOG OTIG {WVEC BEPUOKAUTNPLACUOU TOU UYLOUG
AMATOC, 0€ avTiBeon LE TO KIPPWTLKO TOPEYXUUA, OTIOU 0 S€IKTNG 0hALPIKOTNTAC TIOPAUEVEL
otaBepoc. Mua miBavn €€nynon yu' autd Ba pmopouoe va adopd TNV MPOKUTTOUCA GUOTOAN
kKatd tnv MWA tou Amatog¢ n omoia saptdatal OxL Hovo amod Tov TUMo oAAG Kal amd tnv

evUdATWON TOU €KTOVOUEVOU LOTOU [217, 218, 219]. 21O KIPpWTLKO AP, N Tapouaia ivwong
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KOL N HELWHEVN TIEPLEKTIKOTNTA Ot vePO Bewpntikd Ba cuvéBale os AlyOTeEpn GUCTOAN Of

ovtiBeon e TO UYLEC NITOTLKO TTAPEYXUUAL.

H mapouoa PeAETN €XEL OPKETOUG TEPLOPLOMOUG, CUUTEPIAAUPBAVOUEVOU TOU OVASPOULKOU
oxedloopoU TNG Kal Tou aplBuol twv acBevwv mou aflodoynbnkav, o omoilog eival CXETIKA
HLKPOG, Tieplopilovtag tn Yevikeuon Twv eupnuAtwy pag. H emavatomoBétnon tng Kepaiag
HULKPOKUMATWY Kal n 6eltepn ocuvedpila BEPUOKAUTNPLOOUOU UTIOPEL VA TPOTIOTIOL|COUV TO
OXNKa TNG VEKPWTIKAG Lwvng. EMutAéov, n mapovoa epyacia e€eTalel LOVO €va KPO UTTOCUVOAO
Twv oA wv Slabéouwv MPpwTokOAAwvV Beparmeiag (6oov adopd TG pubuioelg Loxvog Kal
XPOVou) Kal Twv cuokeuwv MWA. Mpémel va nmpoaBéooupe OtL, dev unnpée afloAdynaon tou
Seiktn odalplkdéTNTAC HETAED TWV OMASdWVY UYLWV KOl KIPPWTLKWV Katd tnv mnepiodo
napakoAouBbnong. Télog, dev €xouv afloloynBel AMeG TEXVIKEG BepuoKOUTNPLOCUOU,
ocuunepAapBavopévwy Twv padloouxvotnTwy, TnG cryoablation, tTng nAsktpoxnueloBepamneiog

Kall tng nAektpodiaAuong [220].

2YMMNEPAZMATA

JUUMEPACUATIKA, TA EUPAMATA TNG Tapoloag UEAETNG delxvouy OtL n Sladepuikry MWA obnyetl
oe {wVeCg BEPUOKAUTNPLAOUOU CUYKPLOLOU OYKOU TOCGO OTO UYLEC 00O KOl OTO KIPPWTLKO NTTATLKO
mapEyxupa. MapoAo, Tou 0 OYKOG AUTWV TwV {WVWV BEPUOKAUTNPLACHUOU UELWVETOL ONUOVTIKA
Katd tov 1 prva mapakoholBnong (o ocUYKpPLON LE TNV APXLKA TLUH), TO TTOC0O0TO PElWOTC TOU
elval mapopolo T16oo 0To LYLEG 600 KAl 0TO KIPPWTLKO NMATIKO Tapéyxupa. EmumAéoy, av kat oto
KIPPWTIKO nmap, ot Bpoaxeic Siapetpot tng {wvng MWA daivetal va €ivol onuovVTIKA
HEYAAUTEPEC, AUTO Sev €xel Kapia emibpaon otov Seiktn odalplKOTNTAC AUECWS LETA TV MWA,
o omolog dev napouciace onuavtikn dtadopd PeTaL Twv NIATIKWV BAABWV OE KIPPWTLKO EVAVTL
UYLOUC nNmatikol TopeyXVUATOC. AVTIOETWE, KATA TO TEPAG TOU Xpovou, N wvn
Bepokautnplacpol Telvel va yivetal onuavilikd mo eAAeWpoeldng oto UYLEC AMap, VW

TIAPOLEVEL OTOOEPT OTO KIPPWTLKO ATAP.
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is there an impact of cirrhotic liver parenchyma
upon the volume and short-term assessment of the
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Objective To retrospectively compare and evaluate
ablation zone valume and its reduction from baseline to
Tmonth follow-up post-percutanecus microwave abla-
tion (MWA) between healthy and cirrhotic liver paren-
chyma.

Methods Institutional database research identified 84
patients (118 hepatic tumors) who underwent percuta-
neous MWA with the same system. Caudal-right lobe
ratio was applied to distinguish cirrhotic (n = 51) and
healthy (n = 67) group; ITK-SMNAP software was used to
quantify ablation zane volume. Long (LAD) and short 1
(SAD-1) and 2 (SAD-2) axis, tumor size diameter {mm)
and volume (em®) of the ablation zones were evaluated
far each treated lesion in both groups at baseline (imme-
diately post-ablation) and at Tmonth follow-up.

Results There was no significant difference comparing
ablation zone volumes at baseline (healthy group: mean
ablation volume 1484cm® ws cirrhotic group: mean
ablation volume 17.85cm®, p = 0.31) and 1Imonth post-
ablation (healthy group: mean ablation volume 915em’®
vs cirrhotic group: mean ablation volume 11.58cm®, o =
0.24). When both "healthy™ and “"cirrhotic™ liver group

INTRODUCTION

The prevalence of hepatocellular carcinoma (HCC) is
presently expanding globally, being the primary reason
for mortality in patients with liver cirrhosis." Cirrhosis
is the most significant cause for the growth of HCC irre-
spective of etiology; viral hrpaliﬁs and excessive alcohol
consumption are the leading risk factors for HCC devel-
opment worldwide> On the other hand, several cancers
can metastasize to the liver, including colorectal and

were evaluated independently, there was a significant
differance of ablation volumes reduction (p-value <
0.001) from baseline to 1month follow-up. When both
groups were compared based on reduction (3512-
2B.24%) there was no significant difference in ablation
zone volumes (p-value = 0.77).

Conclusion Percutanecus MWA results in ablation zones
of a comparable volume in both healthy and cirrhotic
liver parenchyma. Both cirrhotic and healthy liver paren-
chyma experience a similar significant reduction of abla-
tion zone volume at Imanth post-therapy.

Advances in knowledge statement This study eval-
uates and compares the volume of the ablation zone
after MWA between healthy and cirrhotic liver paren-
chyma from baseline to Tmonth follow-up and attempts
to identify potential differencas. It is the first study to
demanstrate significant shrinkage of ablation valumeas
in healthy livers as compared to cirrhotic livers after 4
weeks of follow-up. The results of this study can help us
understand the effect of MWA when applied in different
backgrounds of liver parenchyma, which could lead to
different treatment planning.

pancreatic, breast, melanoma, and lung cancer.” During
the past 30 years, there is an increasing number of abla-
tive procedures for the treatment of primary and meta-
static hepatic tumors as alternatives to surgical resection
and liver transplantation in patients with unresectable
cancer or in selected patients with resectable disease.*
International guidelines advocate thermal ablation as
an effective curative treatment which can be performed
either as a standalone therapy or combined with surgical
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approaches for treating primary and metastatic liver cancer as
long as all disease can be eradicated "’

According to the “oven effect” theory, hepatic cirrhosis causes
the liver 1o become more refractive, which in turn allows it to
condense energy and therefore create higher temperatures and
more homogeneous ablation areas; this “oven effect” theory has
been considered a potential reason for superiority of ablation and
more specifically RFA for the management of HCC in cirrhotic
liver.®® However, a recent study by Cassinotto et al opposing
to the “oven effect” theory clearly showed that RFA produces
an ablation zone which is not affected by the presence or not
of cirrhotic liver parenchyma.'’ In a previous study, we have
focused upon the shape of the ablation zone suggesting that there
is no difference between sphericity index of resultant necrotic
zones between healthy and cirrhotic liver parenchyma.” To the
best of our knowledge, relevant evidence focusing on volume of
ablation zone as well any potential reduction from baseline to
1 month follow-up regarding MWA is lacking.

The aim of the current study is to retrospectively compare and
evaluate ablation zone volume post-perculaneous microwave
ablation (MWA) between healthy and ecirrhotic liver paren-
chyma; in addition, the current study will evaluate the reduction
of the ablation zone volume from baseline o 1 month follow-up
and try to identify any potential differences between healthy and
cirrhotic liver parenchyma.

METHODS AND MATERIALS

Patient selection

This retrospective observational study included patients with
primary and metastatic liver lesions treated with percuta-
neous microwave ablation from 2019 to 2022, Inclusion criteria
included: (1) adults with evidence of primary or metastatic liver
disease; the diagnosis was determined either by prior biopsy
with histopathological confirmation or imaging using contrast-
enhanced axial imaging (CT or MRI); (2) application of the same
MWA generator and probe; and (3) absence of combination
therapy (ablation, radicembeolization or transanterial chemoem-
bolization). Exclusion eriteria included uncontrollable primary
or melastatic liver disease, non-compliance, uncontrolled INR,
systemic or local infection, expected survival <3 months and
inability to obtain patient’s wrilten informed consent as well as
combined therapeutic approaches.

All patients were evaluated and referred for thermal ablation
by a multidiseiplinary tumor board including surgeon, medical
and radiation oncologist and interventional radiologist. During
clinical consultation, patients signed a relevant written informed
consent form prior to the procedure. This retrospective cohort
study received institutional review board approval. The need for
written informed consent for this study was waived.

According to the eriteria, patient sample included 84 patients
with 118 liver lesions who underwent percutaneous micro-
wave ablation (Figure 1). Medical records and CT/MRBI find-
ings (including imaging findings relevant to eirrhosis and portal
hypertension) were evaluated to group patients according to

Figure 1. An overview of the study’s patient selection process.
CLG, cirrhatic liver group: HLG, healthy liver group: MWA,
microwave ablation.
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hepatic lesions developed in eirrhotic liver parenchyma (CLG:
cirrhotic liver group) and those developed in healthy liver paren-
chyma (HLG: healthy liver group).

Image interpretation

Most commonly, enlargement of the caudate lobe is caused by
liver cirrhosis. The caudate-right lobe ratio is an efficient way
to distinguish between cirrhotic and non-cirthotic liver paren-
chyma; cirrhosis is considered highly specific for a caudate—right
lobe ratio greater than 0.65."' In the current study, we have
applied a measurement of the caudate-right lobe ration similar
to the one performed in the study by Harbin et al'® A line was
drawn imaginatively on the right lateral wall of the portal vein
and parallel to the anteroposterior axis of the body. A second line
was drawn at the medial margin of the caudate lobe and parallel
to the first. A third line was then drawn perpendicular to the
other two lines. A fourth line was drawn at the level of the outer
edge of the liver and parallel to the first and second lines. The
caudate-right ratio is derived from the distance of the first line
to the second line and the distance of the first line to the fourth
line (Figure 2).'*"* According to this approach cirrhotic liver
group (CLG) included 36 patients with 51 lesions and healthy
liver group (HLG) included 48 patients with 67 lesions.

CT-guided percutanecus microwave ablation

Before the percutaneous ablation treatment, all patients had
laboratory tests (including blood cell count, kidney function and
coagulation tests) at least 24h beforehand. The hospital's Infec-
tion Department recommended the administration of prophy-
lactic antibiotics 45-60 min before the MWA session and twice
within 24 h thereafter (piperacillin sodium + tazobactam sodium
44 0.5G).

All ablation sessions were performed under local anesthesia (2%
lidocaine hydrochloric on the skin and subcutaneous tissues)
and intravenous analgesia (30 min before procedure, 1 g of parac-
etamol and 100 mg of tramadol diluted in 100 ml of normal saline
were administered to treatl intraprocedural pain). In all lesions,
MWA was performed via a percutaneous approach while local
sterility was maintained. Skin entry point was determined by the
initial CT scan. The same microwave system (14G Saberwave
Nanjing ECO Microwave System Co., Ltd. Nanjing, China) was
used in all ablation sessions. Under sequential CT scans, a single
microwave probe was inserted into the target lesion. Ablation
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Figure 2. lllustration of the liver measurement method on a
CT image. Lines 1, 2, 3, and 4 are described In the text; dis
f the

tance C, width of the caudate lobe; distance RL, width
right lobe.

was performed with a single microwave probe in all lesions
analyzed in the current study. As soon as the correct final posi-
tion of the probe was achieved, ablation session was performed
based on the guidelines (time in minutes and energy in watts)
provided by the manufacturer. Goal of the ablation session was
to completely necrotize the tumor including a safety margin of at
least 5mm and ideally 10 mm all around the target lesion, anal-
ogous to a surgical margin.'® In case it was deemed necessary,
microwave probe was repositioned, and an extra ablation session
was performed, aiming to create a resultant zone of necrosis with
the necessary aforementioned minimal ablative margins. After
the MWA treatment, a contrast-enhanced CT scan in arterial
and portal venous phases was performed to evaluate the zone
of necrosis and any immediate complications. All patients were
admitted to the hospital overnight.

Outcome measures

Long-axis diameter (LAD) of the ablated zones was determined
by measuring the length along the probe’s pathway. Measurement
of short-axis diameters (SAD-1, SAD-2) was performed in two
perpendicular axons oriented vertically to long-axis diameters
(Figure 3). The open-source software ITK-SNAP (Penn Image
Computing and Science Laboratory) was used to quantify the
volume of each ablation zone.'® Using the ITK-SNAP software
tool, a graphical user interface is offered for manual or guided
semi-automatic segmentation of 3D medical imaging data sets."”
The analysis was conducted on CT images taken in the portal
venous phase, and ITK-SNAP was used to create spherical 3D
regions of interest (ROISs) in portal venous liver tissue (Figure 4).
An automatic calculation of the volume of the ablation zone was
determined by the software following segmentation.

Statistical analysis

Continuous data are presented as mean (tstandard deviation)
or median (interquartile range), according to whether normal
distribution was followed or not, respectively. Test for normal
distribution was performed using both Shapiro-Wilk statistical
test and by visual inspection of Box-plots and histograms. Cate-
gorical outcomes are presented as proportions. In case of contin-
uous data where normal distribution was followed, paired t-test

Figure 3. An explanation of the MWA zone in a simplified
form. There is a perpendicular relationship between the SAD-
1, -2 and the LAD. LAD, long-axis diameter, MWA, microwave
ablation; SAD, short-axis diamete

were used for comparison, while in case of non-normally distrib-
uted data, non-parametric test was used. More specifically, when
two groups were compared, Mann-Whitney U test was used,
while in case of more than two groups, Kruskal-Wallis test was
utilized. If statistical significance was detected in Kruskal-Wallis
test, pairwise comparisons were performed among all groups
in order to detect significant differences. Spearman correlation
was used in order to assess the potential relationships between
continuous outcomes. Multiple linear regression analysis was
used for the main outcome (immediate ablated volume), after
proper log transformation of data to comply with required prin-
ciples of regression analysis. Statistically significant data were
assessed after proper transformations for non-logarithmic data.
Statistical significance was set at p = 0.05. All statistical analyses
were performed using R (R statistical software, Vienna, Austria).

RESULTS

Demographic and clinical characteristics of the patients and
lesions are included in Table 1. Both groups were similar on
terms of patients’ age (66.3 years in HLG vs 68.5 years in CLG,
p = 0.34) and mean diameter of the treated tumors (2.185¢cm

Figure 4. An example of the ITK-SNAP user interface after liver

tumor segmentation is shown. The imag 's three orthog

onal slices through the CT scan, with segmentation labeled in
color. In the lower left quadrant of the screen, a 3D rendering

of the segmentation appears. 3D, three-dimensional.
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Table 1. Comparison of baseline characteristics and ablation parameters between healthy and cirrhatic liver

Healthy liver Cirrhotic liver
Outcome (1 =67) (n=751) p-value
Gender (M/F) 45/22 429 BTl
Age (years) 66.3 [43-84) 68.5 (49-87) 0.34
Tumsor size (mm)* 2ES+R3 2482 + 107 0.10
Ablation volume Immediate (cm?) 1484 (2.2-52.7) 1785 (2.8-74.1) 0.31
Ablation volume post-1 month (cm”) 9.15 (0.8-37.9) 1158 (1-60.9) 0.24
Ablation zone LAD (mm)* 4021 =121 4145+ 13 0.47
Ablation zone SAD1 {mm) 28,00 (11-46) 28,00 (13-46) 0.44
Ablation zoane SAD2 (mm) 2700 (12-48) 20.00 {17-48) 0.30
I month ablation zone LAD (mm) 34,00 (15-58) 35.00 {16-a2) 0.40
I month ablation zone SAD {mm)* 2437 2 10.7 255592 0.43
1 month ablation zone SAD2 (mm) 2300 (11-44) 2500 {11-45) 0.19
MWA protm:l\] 14171/ 2016/6/11 12100015/ 13738 0.55
(A/B'CIIVEF/IG)

LAD, long axis diameter; M/F, male/female; MWA, microwave ablation; SAD1, short axis diameter 1; SAD2, short axis diameter 2; n, sample size.
MW protocols: A = 40 watt/S min; B = 40 watt/10 min; C = 60 watt/3 min; D = 60 watt/S min; E = 60 watt/10 min; F = 100 watt/S min; G =100

watt/ 10 min

“Continuous outcomes are presented as means (standard deviation - 5D) and compared using -test; all other outcomes are presented as medians

(range) and compared using Mann-Whitney U test

in HLG vs 2.482 in CLG, p = 0.10). Significantly more female
patients were included in the HLG (n = 22) rather than in the
CLG (n = 9), (p < 0.001). Cancer histologies in “healthy liver”
group included: eolorectal cancer [45/67 (67.16%)], non-small
cell lung careinoma [8/67 (11.94%)], intrahepatic cholangiocar-
cinoma [1/67 (1.49%)], breast [B/67 (11.94%)], pancreatic [3/67
(4.48%)] and gastric adenocarcinoma [2/67 (2.99%)]. Cancer
histologies in “cirrhotic liver™ group included: hepatocellular
carcinoma [30/51 (58 82%) ], colorectal cancer [13/51 (25.49%)],
breast [3/51 (5.88%)], non-small cell lung carcinoma [2/51
(3.92%)], pancreatic [2/51 (3.92%)] and gastric adenocarcinoma
[1/51 (1.96%)].

In the HLG, immediately post-ablation mean LAD was
40.21 mm, SAD1 was 28.00mm and SAD2 27.00mm; in the
CLG, mean LAD was 41 45 mm, SAD] was 28.00 mm and SAD2
29.00mm. There was no significant difference comparing these
diameters between “healthy” and “crrhotic” liver group at base-
line (p = 047, p = 0.44and p = 0.30 respectively). Similarly at
Imonth post-ablation in the HLG, LAD was 34.00mm, SAD1
was 24.37 mm and SAD2 23.00 mm; in the CLG, mean LAD was
35.00mm, SAD1 was 25.55 mm and SAD 25.00 mm. Once again,
there was no significant difference comparing these diameters
between “healthy” and “cirrhotic” liver group at baseline (p =
0.40, p = 0.43and p = 0.19 respectively).

Based on patients’ stratification according to C/RL ratio, there
was no significant difference comparing ablation zone volumes
al baseline between “healthy™ (mean ablation volume 14.84e¢m®)
and “cirrhotic™ {mean ablation volume 17 85 em?) liver group, (p-
value = 0.31). Furthermore, there was no significant difference
comparing ablation zone volumes at 1 month follow-up between

“healthy” (mean ablation velume 9.15em’) and “cirrhotic”
(mean ablation volume 11.58em™), (p-value = 0.24) liver group
(Figure 5).

When both liver groups were evaluated independently, there was
a significant difference of ablation volumes reduction (p-value <
0.001) from baseline to 1 month follow-up (Figure 6). Ablation
zone volume in HLG reduced from a mean volume of 14.84-
9.15em” representing a 38.34% reduction whilst ablation zone
volume in CLG reduced from a mean volume of 17.85-11.58em®
representing a 35.12% reduction (p-value < 0.001). When both
groups were compared based on this reduction rate, there was no
significant difference in ablation zone volumes (p-value = 0.77).

Table 1 shows the watt and duration values for each MWA
protocol applied in each group. There was no significant differ-
ence between “healthy” and “eirrhotic” liver group at baseline (p-
value = 0.55) and at | month follow-up (p-value = 0.45) for each
of the seven ablation protocols applied in the current study.

DISCUSSION

The present study adds to the growing number of studies showing
that volume of ablation zone is comparable when treating tumors
developed in cirrhotic or healthy liver parenchyma '™ In the
present study, applied ablation protocols and resultant ablation
zones volume both in baseline and at 1month follow-up were
similar between “healthy” and “eirrhotic” liver groups. Knowing
that expected volume of the necrosis is not related to presence
or absence of cirrhosis is of outmost importance for a safe and
efficacious ablation of hepatic tumors. Current study provides
data which are in agreement with those published by Cassinoto
et al reporting that volume of necrosis is not affected by presence
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Figura 5. Box plots. (a) Healthy vs cirrhotic liver regarding immediate ablation valume, (b) Healthy vs cirrhotic liver regarding
follow-up ablation velume,
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or absence of cirthosis in the hepatic parenchyma.'” These data
indirectly support that ablation is a universal solution for liver
parenchyma regardless of eirrhosis or not.

Figura 6. Combined comparison. {a) Healthy liver baseline
and follow-up, (b) cirrhatic liver baseline and follow-up.
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According to the results of the present study in the | month
follow-up, there is significant reduction in the volume of the
ablation zone in both “healthy” and “cirrhotic” liver groups.
This volume reduction clearly has an impaet upon assessment
of safety margins. Therefore, it should be considered, that
L month post-MWA, there is a more than one-third loss of abla-
tion volume in both parenchymal types (38.34% in healthy and
35.12% in cirrhotic liver parenchyma). Thus, considering this
1 month reduction of the ablation zone’s volume, from technical
point of view, whenever it is feasible, the target for immediate
post-ablation safety margins should be a minimum of 7.5-8 mm
and ideally 10 mm. The optimal assessment of the ablation zone
is of paramount importance and volumetric assessment of the
periablation safety margin can be used as an intraprocedural tool
to evaluate local treatment success.!®

Regarding the shape of the ablation zone on | month follow-up,
this tends to become significant more ellipsoid in healthy, while
remains more or less the same in cirrhotic liver (most probably
because the resultant tissue shrinkage during liver ablation is
affected by both the type and the acquation of ablated tissue),
this has no effect upon the actual volume itself.**-*!

The retrospective design of the present study is one of its
several limitations, which could introduce selection and
results’ biases. From technical point of view, relocation of the
microwave probe and re-ablation could alter the shape and
increase the volume of the necrotic zone. Moreover, only a
small segment of all possible power and time combination
setlings and microwave products have been evaluated in the
present study. Finally, alternative ablative technologies have
not been evaluated ™
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In conclusion, findings of the present study indicate that
percutaneous MWA results in ablation zones of a compa-
rable volume in both healthy and circhotic liver parenchyma.
lesions. Although these ablation zones’ volumes significantly
reduce at 1month follow-up (when compared to baseline),
reduction percentage is similar in both healthy and cirrhotic
liver parenchyma.
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Abstract: To compare different parameters of the sphericity index of the ablation zone following
microwave ablation (MWA) on cirrhotic- and healthy-liver parenchyma in a series of patients treated
with the same MWA system. Institutional database research identified 46 patients (77 lesions) who
underwent MWA. “Cirrhotic liver group” (CLG) included 35 hepatocellular carcinoma lesions;
“healthy liver group” (HLG) included 42 metastatic lesions. The long axis (LAD), short axis 1 (SAD-1)
and 2 (SAD-2), the mean SAD-1 and SAD-2 (mSAD} diameter {(in mm) and the mean sphericity
{mSPH) index of the ablation zones were evaluated for each treated lesion in both groups from
baseline to follow-up. A mixed model analysis of variance reported significant main effect of group
on SAD-1 (p = 0.023), SAD-2 {p = 0.010) and mSAD (p = 0.010), with HLG showing lower values
compared to CLG. No differences were detected on the LAD {pppr = 0.08%; d = 0.45), and mSPH
(proR = 0.148, d = 0.40) between the two groups. However, a significant main effect of ime was
found on LAD {p < 0.001), SAD-1 (p < 0.001), SAD-2 {p < 0.001) and mSAD (p < 0.001), with decreased
values in all indices at follow-up compared to baseline. A significant group by time interaction was
observed on mSPH (p = 0.044); HLG had significantly lower mSPH at follow-up where CLG did not
show any significant change. Our findings indicate that although in circhotic liver short axis diameter
of the MWA zone seems to be significantly longer, this has no effect on the sphericity index which
showed no significant difference between circhotic vs. healthy liver lesions, On the contrary, on one
month follow-up ablation zones tend to become significant more ellipsoid in healthy whilst remains
stable in cirrhotic liver.

Keywords: microwave ablation; liver; fibrosis; circhosis

1. Introduction

Percutaneous imaging-guided MWA is an increasingly applied technique for the
treatment of malignant liver tumors, achieving high local tumor control rates in both
primary and secondary lesions irrespective of the target’s histology [1-3]. MWA systems
have been industrialized and considered as another option to conventional Radiofrequency
(RF)-based platforms. Advantages of the MWA systems include the aptitude to reach
higher temperatures and greater ablation zones in less time, with less heat sink effect when
compared to RF ablation [4-6]. When compared to other heat based ablation techniques,
microwaves are more effective in Hssues with high blood circulation or near vascular
structures with resultant ablation zones being relatively unvarying in shape and size and
maore predictable in extension [7,8].

Presence of hepatic cirrhosis (especially severe one) may affect clinical practice for
image-guided percutaneous MWA in liver lesions minimizing the safet'y margins up to
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5mm [9)]. In addition the “oven effect” theory proposed by Liu et al. supports that the
increased heating efficacy for tumors surrounded by a cirrhotic liver is attributed to the fi-
brotic changes that cause the liver to act as a refractive tissue which condensates energy [10].
According to the “oven effect” theory, one might assume that higher amounts of energy
deposition would be required in the healthy versus the cirrhotic liver parenchyma in order
to create a similar ablation zone. Cassinoto et al. in a recent study clearly proved that in
contradiction to “oven effect” theory, the size of the ablation zone following radiofrequency
ablation is independent of the presence or absence of cirrhosis [11].

As far as sphericity of the MWA zone is concerned, Hoffmann et al. have concluded
that different microwave antennas result in different sphericity indexes. Systems with
multiple antennae seem to produce a more spherical ablation zone on the expense of higher
session cost and duration as well as of higher potential complication rates due to the
additional penetrations of the hepatic capsule that might lead to a higher risk of bleed-
ing [12]. In a more recent study by Cazzato et al., the authors conclude that simultanecus
multi-antennae MWA in the liver results in nearly spherical ablation zones [13]. However,
the study by Hoffmann et al. was an experiment:ll one in ex vivo bovine liver and there
was no comparison between cirrhotic and healthy liver parenchyma [12]. Similarly in
the Cazzato et al. study there was no evaluation of any potential effect of the cirrhotic
parenchyma upon the sphericity of the ablation zone [13].

The aim of the present study was to compare different parameters of the sphericity
index of the ablation zone following MWA on cirrhotic- and healthy-liver parenchymain a
series of patients treated with the same MWA system.

2. Materials and Methods
2.1. Patient Selection and Evaluation

Institutional database research over a three-year period from 2016 to 2019 identified 81
patients who underwent percutaneous microwave ablation of a hepatic lesion. Inclusion cri-
teria for the present study were: (1) age > 18 years with primary or metastatic liver disease
confirmed either by prior biopsy with a histopathological diagnosis or through imaging
[a combination of with or without contrast-enhanced ultrasound (US), contrast-enhanced
computed tomography (CT) and /or magnetic resonance imaging (MRI)], (2) MWA using
the same system (antenna and generator), (3) lack of a combined therapy such as ablation
and trans-arterial chemoembolization {conventional or with drug eluting beads), (4) base-
line contrast-enhanced CT or MRI scan of less than one month available and (5) immediate
and at 1 month post-ablation contrast- enhanced CT scan. Based on the aforementioned
inclusion criteria, 46 patients (mean age 66.49 + 9.90 years) who underwent percutaneous
microwave ablation of 77 liver lesions were eligible for the study. The remaining 35 patients
were excluded due to ablation session using a different microwave system (21/35), lack
of immediate post-ablation contrast- enhanced CT scan (8/35) and combining ablation to
trans-arterial chemoembolization (6,/35) (Figure 1).

All patients were selected for microwave ablation by a multidisciplinary team of med-
ical, radiation, surgical and interventional oncologists. The patients were fully informed
about the procedure, the possible complications and the surgical and medical alternatives
available; informed written consent for the ablation was obtained from all patients. Patients
were divided into those with hepatocellular cancer lesions developed in cirrhotic liver
[cirrhotic liver group (CLG)] and those with hepatic metastases developed on a healthy
liver [healthy liver group (HLG)] based on medical record and imaging findings on CT
(including signs of cirrhosis and portal hypertension). Each patient underwent laboratory
tests (including renal function and coagulation tests) at least 24 h prior to the percutaneous
ablation session.
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Figure 1. Flow diagram of patient selection for the study.

2.2, Percutaneous MW Ablation Procedure

According to the guidelines of the hospital’s Infection Department prophylactic antibi-
otic was intravenously administered 4560 min before MWA session and repeated twice
over 24 h. A single operator with 12 years of experience performed all ablation sessions.
Microwave ablation was always performed in an inpatient setting under local anesthesia
(10cc of 2% Lidocaine Hydrochloric on skin and subcutaneous tissues) and intravenous
analgesia (1 gr paracetamol and 100 mg of tramadol diluted in 100 mL of normal saline
were administered during the procedure) [14]. Under local sterility, microwave ablation
was performed with percutaneous approach in all lesions. Post the initial CT scan, skin
entry point was selected. All treatments were performed using the same MWA equipment
(16G microwave antenna, HS AMICA, HS HOSPITAL SERVICE SpA, Rome, Italy). The
microwave antenna was inserted in the lesion of interest through sequential CT scans. In
all lesions included in the present study ablation was performed using a single microwave
antenna (Figures 2 and 3). Once in the correct location, the ablation session was set up and
performed according to the coagulation charts provided by the manufacturer in consid-
eration of the tumor size and location and the desired safety margin. Whenever deemed
necessary, the microwave antenna was re-positioned and a second ablation session was
performed, so as to ensure that the final ablation completely encompassed both the target
tumor and an annular 5nfe*ty zone around it minimum 5 mm thick. CT scan evaluated any
potential immediate complications at the end of the MWA treatment. All patients were
hospitalized overnight.
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Figure 2. CT scan of an 82-year-old man showing a hepatocellular cancer lesion. Enhanced transverse
(A) CT image illustrates the lesion (white circle). Transverse CT image (B) illustrating the microwave
antenna at the lesion level. Transverse CT images in arterial (C) and portal venous (D) phases
illustrating the ablation zone.

Figure 3. CT scan of an 83-year-old female patient with a solitary colorectal cancel metastatic lesion at hepatic segment VIIL
CT axial reconstruction (A) illustrating the microwave antenna at the lesion level. Transverse CT image in arterial (B) and
coronal reconstruction at portal venous phase (C) illustrating the ablation zone.

2.3. Outcome Measures

CT (contrast enhanced-in arterial and portal venous phase of enhancement) assessed
both the ablation zone size and the potential immediate complications at the end of the
ablation treatment. MRI was used at 1, 3 and 6 months for follow-up. The ablated zones
were measured lengthwise the antenna pathway, and the diameter of this level of the
zone was determined as the long-axis diameter (LAD). The short-axis diameters (SAD-
1, SAD-2) were orientated vertical to the long-axis diameter and were measured in two
perpendicular axons. (Figure 4). The mean sphericity (mSPH) of the ablation zone was
calculated by the ratio among mean short-axis diameter [mSAD = (SAD-1 + SAD-2)/2] and
long-axis diameter (LAD), as follows: mSPH = (SAD-1 + SAD-2) / 2LAD. A ratio 1 marks
a sphere [10].
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Figure 4. CT scan of a 54-year-old man showing a colorectal cancer metastasis in liver segment VIII
post microwave ablation (MWA). Enhanced transverse (A) and parasagittal (B) CT images. 51'mpliﬁu1.i
scheme of MWA zone (C). The short-axis diameters (SAD-1,-2) are orientated perpendicular to the
long-axis diameter (LAT).

2.4, Statistical Analysis

Continuous variables were expressed as mean £ standard deviations while categorical
variables were expressed as absolute values. Comparisons between HLG and CLG on age
and the number of MWA applications were conducted using t-test for independent samples.
Comparisons between HLG and CLG on gender and MWA protocol were conducted using
%2 test. To evaluate differences from baseline to follow-up on LAD, SAD-1, SAD-2, mSAD
and mSPH, a 2 x 2 (group by time) mixed model analysis of variance (mixed model
ANOVA) was conducted (with group as the between-group factor and time as the within-
group factor), including gender as covariate (due to significant differences on gender
distribution between HLG and CLG). Significant main effects for group and time were
followed by independent and dependent t-tests, respectively. Statistically significant group
by time interactions were further explored using pairwise comparisons. The statistical
threshold was set at p < 0.05, with Bonferroni correction for multiple comparisons. All
analyses were conducted with IBM SPS5 v. 20.

3. Results

Demographic and clinical data of patients and lesions included in the present study are
presented in Table 1. Neoplasmatic substrate in HLG included: colorectal carcinoma [29 /42
(69.05%)], breast adenocarcinoma [5/42 (11.9%)], lung adenocarcinoma [5/42 (11.9%)],
pancreatic adenocarcinoma [1,/42 (2.38%)], gastric adenocarcinoma [1/42 (2.38%)] and
mass-forming cholangiocarcinoma [1/42 (2.38%)]. Details regarding the specific MWA
protocol applied in each group by means of watt and duration, as well as the number of
applications are shown in Table 1. There were no significant differences in MWA protocol
(p = 0.253) and MWA applications between HLG and CLG (p = 0.286).
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Table 1. Demographic and clinical data of the selected patients and lesion after MWA,

Data Total Group HLG CLG p-Value
Patients (n) 46 28 18 -
Lesions (n) 77 42 35 -

Age lyrs) &6.49 4 0.90 66,90 + 947 66,00 + 1050 0.692
54,23 22,20 32/3
Gender (M/F) (70.1/20.9) (52.4/47.6) (91.4/8.6) <anm
AMWA tocol 22/33/1/3/25/1/2 15/9/1/1/13/1/2 7/14/0/2/12/0/0
( MB‘,CE:'EE‘}‘:;' (28.57/2087/130/  (3571/2143/238/ (20.00,/40.00,/0.00/ 0.253
390/32.47/1.30/2.60) 2.38/3095/238/476) 5.71/34.29/0.00/0.00)

MWA 136+ 048 131+ 048 143 £ 050 0.286

applications
Tumor diameter 24.18 + 9.99 20467 £ 854 2840 + 9.75 <0.001

{mm)
Note. MWA = microwave ablation; HLG = healthy liver group; CLG = cirthotic Tiver group; n = number;
yrs = years; M/F = male/female. Age is expressed as mean + standard deviation. Qualitative variables {gender,
MWA protocol) are presented as proportions (percentages). Patients, lesions and gender are expressed as absolute
frequencies. MWA protocol categories include: A = 40 watt/5 min; B = 40 watt,/10 min; C = 60 watt/3 min;
[ = &0 watt/5 min; E = 60 watt,/ 10 min; F = 100 watt/5 min; G = 100 watt/ 10 min.

Ablation Zone Parameters

A significant main effect of group was found on SAD-1 (F1,74 = 5.416, p = 0.023),
SAD-2 (F1,74 = 6.896, p = 0.010) and mSAD (F1,74 = 6.943, p = 0.010) {Table 2). HLG showed
lower SAD-1 (pcorr = 0.023), SAD-2 (peorr = 0.010) and mSAD (peorr = 0.010) compared to
CLG (Figure 5). A significant main effect of time was also found on LAD (F1,74 = 31.815,
p < 0.001), SAD-1 (F1,74 = 25.064, p < 0.001), SAD-2 (F1,74 = 16,807, p < 0.001), mSAD
(F1,74 = 27.376, p < 0.001) (Table 2). Faired samples t-tests with Bonferroni correction
showed decreased values in all indices at follow-up compared to baseline (pcorr < 0.001)
(Figure 6). A significant group by time interaction was also found on mSPH (F1,74 = 4211,
p=0.044, Wilk's lambda = 0.946). Pairwise comparisons were further examined. HLG
had significantly lower mSPH at follow-up (pcorr = 0.001) where CLG did not show any
significant change (pcorr > 0.05) (Figure 7).

Table 2. Ablation zone diameter (in mm) and sphericity index for HLG and CLG.

Ablation Zone l:] :le (nclgsz Main Effects and Interactions
Farameters Baseline Follow-Up Baseline Follow-Up Group Time Group by Time
LAD 33.!:?16:5;;124 343153:559}30 41':32;3;;'ua 3?(221933:52?]}u F=2905,p=0002 F=31615p<0001 F=2779,p=0100
SAD-1 %ﬁifmﬁ"” Zf?jujm 3“"'17:4;75 25‘2192_*4;}'55 F-5416p=0023 F=25067p<0001 F=0.020,p= 0864
SAD2 27-‘51”2_*;53]-” 23-[??1_*45}32 31-‘51“’;,_*4:;“2 TR Fo68%.p=000 F=16807p<0001 F=0182,p=0671
mSAD :21;;?:::?:?} ﬁﬁ; :31 3&?,“ jgﬂl}“ 2{?1"5“ _;;?“ F-6043,p=0010 F=2737%6,p<0001 F=0.038,p= 0546
mSPH ?07;1"0105}‘ E'GE;‘;D”QE ?ﬁfiﬁ?ﬁﬁ ‘;;ifu"g}f}’ F=3311,p=0073 F=1214,p=02/4 F=4211,p=004

Note. HLG = healthy liver group; CLG = cirrhotic liver group; mm = millimeters; LAD = long axis diameter; SAD = short axis
diameter; mSAD = mean SAD-1 and SAT-2; m5PH = mean sphericity. Ablation zone parameters for the CLG and HLG are presented
as mean + standard deviation [min-max]. Main effects and interactions were tested in a 2 »x 2 mixed model ANOVA (group by time),
controlling for gender. Significant main effects and interactions (p < 0.05) are presented in bold.
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Table 1. Demographic and clinical data of the selected patients and lesion after MWA.

Data Total Group HLG CLG p-Value
Patients (n} 46 28 18 -
Lesions (n} ke 4z 35 -

Age (yrs) 6649 -+ 9.90 56,90 + 947 56,00 + 1050 0.692
54/23 22/20 32/3
Gender (M/F) (70.1/29.9) (52.4/47.6) (91.4/8.6) =<0p0
MWA nrotocol 22/23/1/3/25/1/2  15/9/1/1/13/1/2 7/14/0/2/12/0/0
) MWE%"‘,‘:E,T?‘:;I (2857 /2087/1.30/  (35.71/2143/2.38/ {20.00/40.00,/0.00/ 0.253
300/32.47/130/2.60)  238/3005/238/476)  5.71/34.20/0.00/0.00)

MWA 136+ 048 131+ 0.48 143 £ 050 0.286

applications
Tumer diameter 2418 + 0.9 067+ 8.84 28.40 + 0.75 =0.001

{mm])
MNote. MWA = microwave ablation; HLG = healthy liver group; CLG = cirrhotic liver group; n = number;
yrs = years; M/F = male/female. Age is expressed as mean + standard deviation. Qualitative variables {gender,
MWA protocol) are presented as proportions (percentages). Patients, lesions and gender are expressed as absolute
frequencies. MWA protocol categories include: A = 40 watt,/5 min; B = 40 watt,10 min; C = 60 watt/3 min;
3 = &0 watt/5 min; E = 60 watt,/ 10 min; F = 100 watt/5 min; G = 100 watt/ 10 min.

Ablation Zone Parameters

A significant main effect of group was found on SAD-1 (F1,74 = 5416, p = 0.023),
SAD-2 (F1,74 = 6.896, p = 0.010) and mSAD (F1,74 = 6,943, p = 0.010) (Table 2). HLG showed
lower SAD-1 (pcorr = 0.023), SAD-2 (pcorr = 0.010) and mSAD (pcorr = 0.010) compared to
CLG (Figure 5). A significant main effect of time was also found on LAD (F1,74 = 31.815,
p < 0.001), SAD-1 (F1,74 = 25.064, p < 0.001), SAD-2 (F1,74 = 16.807, p < 0.001), mSAD
(F1,74 = 27.376, p < 0.001) (Table 2). Paired samples t-tests with Bonferroni correction
showed decreased values in all indices at follow-up compared to baseline {pcorr < 0.001})
(Figure 6). A significant group by time interaction was also found on mSPH (F1,74 = 4.211,
p=0.044, Wilk's lambda = 0.946). Pairwise comparisons were further examined. HLG
had significantly lower mSPH at follow-up (pcorr = 0.001) where CLG did not show any
significant change (peorr = 0.05) (Figure 7).

Table 2. Ablation zone diameter (in mm) and sphericity index for HLG and CLG.

Ablation Zone ll:—]:fn {HE:EEJ Main Effects and Interactions
Farameters Baseline Follow-Up Baseline Follow-Up Group Time Group by Time
LAD 33'5“9_*6;;124 3“3‘;:}3‘3 “1;;_*6 ;‘”E 35';2;_5;;?” F=2005,p=0002 F=31815p<0001 F=2779,p=0100
SAD-1 15-".5171'_:;63]-“ zzf?_fujﬁﬂ R 25?;;“ Fo5416,p=0023 F=25067,p<0001 F=0029,p= 0864
SAD2 27"6192_*;:]'?5 23'[?151_*45}32 zliﬁjgj‘ﬂz FoST Fees6p=000 F=16507,p<0001 F=0182,p=0671
mSAD ﬁggﬁ:fg} ﬁﬁ; :31 3&?,“ _;;1}“ 2{?1'55"‘ _‘g_;‘;“ F-6043,p=0010 F=27.376,p<0001 F=0.03,p= 0546
mSPH ?ﬂ;fﬁlu? ?0525009}1? ‘{’gisj‘_’dﬁ ?o?fsfu"gg F=33ll,p=0073 F=1214,p=0274 F=4211,p=00M

Note. HLG = healthy liver group; CLG = cirrhotic liver group; mm = millimeters; LAY = long axis diameter; SAD = short axis
diameter; mSAD = mean SAD-1 and SAT-2; m5PH = mean sphericity. Ablation zone parameters for the CLG and HLG are presented
as mean -+ standard deviation [min-max]. Main effects and interactions were tested in a 2 » 2 mixed model ANOVA (group by time),
controlling for gender. Significant main effects and interactions (p < 0.05) are presented in bold.
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Figure 5. Ablation zone diameter (LAD, SAD-1, SAD-2, mSAD) for HLC and CLG independent of time. LAD = long axis
diameter; SAD = short axis diameter; mSAD = mean short axis 1 and short axis 2 diameters; HLC = healthy liver group;
CLG = cirrhotic liver group. Values are estimated marginal means following 2 x 2 mixed model ANOVA (group by time),
controlling for gender (gender = 1.30). Bonferroni corrected p-values are presented for each comparison between HLG
and CLG.
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Figure 6. Ablation zone diameter (LAD, SAD-1, SAD-2, mSAD) for baseline and follow-up independent of group.
LAD = long axis diameter; SAD = short axis diameter; mSAD = mean short axis 1 and short axis 2 diameters. Values
are estimated marginal means following 2 x 2 mixed model ANOVA (group by time), controlling for gender (gender = 1.30).
Bonferroni corrected p-values are presented for each comparison between baseline and follow-up.
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Mean Sphericity Index
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i I l
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Figure 7. Ablation zone mean sphericity index across HLC and CLG for baseline and follow-up (significant group by time
interaction effect). HLC = healthy liver group; CLG = cirrhotic liver group mean short axis 1 and short axis 2 diameters.
Values are estimated marginal means following 2 x 2 mixed model ANOVA (group by time), controlling for gender
{gender = 1.30). Bonferroni corrected p-values are presented for each comparison between baseline and follow-up within

each group.

4, Discussion

The present study demonstrates that the efficacy of percutaneous MWA of hepatic
lesions on terms of sphericity index is comparable when treating tumors develnped in
cirrhotic or healthy liver parenchyma. Although according to the results of the present
study there seems to be a significant difference on the resultant SAD of the ablation zones
produced in the cirrhotic liver parenchyma, this has no effect on the sphericity index. The
typical MWA zone resulting post a single energy delivery of a single probe is an elongated
ellipsoid zone with rotational symmetry around the probe axis, whose aspect ratie (defined
as: 5 = D/L, where L is the maximum ablation size along the probe axis and D is the
maximum ablation size perpendicular to it) generally ranges from 0.55 to 0.75 [12]. In the
present study sphericity indices of the ablation zones in both healthy (mSPH = 0.70 + 0.13)
and cirrhotic {(mSPH = 0.75 mm =+ 0.12 mm) liver parenchyma were found in the upper
limits of the range proposed by Hoffmann et al. with no significant difference resulting
from the between-group comparisons.

Knowing that sphericity index of the expected ablation zone is not related to parenchy-
mal status is essential for the technical and clinical efficacy of percutaneous MWA in both
cirrhotic and healthy livers. For hepatocellular carcinoma patients with cirrhotic liver
percutaneous ablation serves according to the Barcelona Clinic Liver Cancer (BCLC) classi-
fication as an alternative to surgery for very early- and early-stage disease [1,15,16]. On
the other hand, in patients with metastatic liver disease where the lesion shape is most
comrncmly spherical it is essential to know that parenchymal status has no effect upon the
expected sphericity index [17-19].

As it has been shown in the literature, MWA favorably compares with RFA in liver
and other locations in the body [1,2,20]. The results of the present study show that the
oven effect has neither any relevant technical impact upon the ablation zone sphericity
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References

index nor any clinical impact upon the local tumor control. Our results are in agreement
with those published by Cassinoto et al. who reported that for radiofrequency ablation
there were no differences in the ablation zone volume bebween cirrhotic and healthy liver
parenchyma [11]. Similar to that study, all our measurements concerning the ablation zone
sphericity index were performed at the end of the ablation procedure. It has to be noted
however, that there is a possible evolution of sphericity with time; as it has been shown in
the lung, post MWA ablation zones can vary in the sub-acute setting achieving largest size
at seven days post treatment [21].

According to the results of the present study in the one month follow-up there is
significant sphericity loss in the ablation zones of healthy liver as opposed to cirrhotic
parenchyma where the sphericity index remains stable. One potential explanation for that
could involve the resultant contraction during liver ablation which depends not only upon
type but also hydration of ablated tissue [22-24]. In cirrhotic liver, presence of fibrosis and
reduced water content theoretically would contribute towards less contraction as opposed
to healthy liver parenchyma.

This study has several limitations including its retrospective design and the number
of patients evaluated, which is relatively small, limiting the generalization of our find-
ings. The signiﬁcnut differences in tumor diameters between groups can introduce a bias;
additionally, repositioning of the microwave antenna and second ablation can modify
the shape of the necrotic zone. Moreover, this paper considers only a small subset of the
many available treatment protocols (in terms of power and time settings) and microwave
products. Additionally, there was no evaluation of the sphericity index between healthy
and cirrhotic groups in the follow-up period. Finally, other ablation techniques including
rndioﬁ'equency, cryoablation, electochemotherapy and irreversible elect'ropumtinn have
not been evaluated [25].

In conclusion, ﬁ.ndirlgs of the present study indicate that although in cirrhotic liver
short axis diameters of the MWA zone seem to be significantly longer, this has no effect
on the immediate post ablation sphericity index which showed no significant difference
between cirrhotic vs. healthy liver lesions. On the contrary, as time passes by, the ablation
zone tends to become significantly more ellipsoid in healthy whilst remains stable in
cirrhotic liver.
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Purpose

The purpose of this study is to retrospectively compare and evaluate ablation zone volumes post percutaneous microwave ablation
between healthy and cirrhotic liver parenchyma.

Methods

Institutional database research identified 84 patients with /18 hepatic tumors who underwent percutaneous MWA with the same
system.

The caudal-right lobe ratio was applied to distinguish between cirrhotic and healthy liver parenchyma; the open-source software
ITK-SNAP was used to quantify the volume of the ablation zones. Based on the candal-right lobe ratio hepatic tumors were
classified in the “healthy” (n= 67) and in the “cirrhotic” (n=51) liver group.

During all ablation sessions 7 different protocols [energy x time (w: minutes)] have been applied.

The long axis (LAD), short axis 1 (SAD-1) and 2 (S ), tumor size diameter (in mm) and the volume (in cm®) of the ablation
Zzones were evaluated for each treated lesion in both groups at baseline (immediately post ablation) and at 1 month follow-up

Results

Neoplasmatic substrate in ‘healthy liver" group included: colorectal carcinoma [45/
[8/67(11.94%)], mass-form cholangiocarcinoma [1/67(1.49%)], breast [8/67(11.94%)], pancreatic [3/
adenocarcinoma [2/67(2. )]. Neoplasmatic substrate in "cirrhotic liver" group included: HCC [30/ R 1.
carcinoma [13/51(25.4 ], breast [3/51(5.88%)], lung (34 )], pancreatic [2/51(3.92%)] and gastric adenocarcinoma
[1/51(1.96%
+ No significant difference comparing ablation zone volumes at baseline between "healthy" (mean ablation volume 14.84 cm®) and
‘cirrhotic” (mean ablation volume 17.85 cm®) liver group (p-value = 0.31).
o significant difference comparing ablation zone at / month follow up between "healthy” (mean ablation volume 9.15 cm’) and
"cirthotic" (mean ablation volume 11.58 cm?), (p-value = 0.24) liver group.
- No significant difference between “healthy” and "cirrhotic” liver group at baseline (p-vahue = 0.55) and at 1 month follow up (p-
value = 0.45) for each of the 7 ablation protocols applied in the current study.
When both “healthy” and "cirrhotic” liver group were evaluated independently there was a significant difference of ablation
volumes reduction (p-value < 0.001) from baseline to 1 month follow-up, however when both groups were compared based on this
reduction there was no significant difference in ablation zone volumes (p-value = 0.77)

Table: Comparison of baseline characteristics and
Conclusion: Opposing to the “oven-effect” theory, the results of this study illustrate that percutaneous MWA results in ablation zones ablation parameters between Healthy

of a comparable volume in both “healthy™ and “cirrhotic" liver parenchy oncluding that cirrhotic liver parenchyma has no and Cirrhotic Liver.
significant effect upon the volume of ablation zone produced by percutaneous MWA.
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A: Illustration of the liver measurement method ona CT
image.
B: Eplanation of the MWA zone in a simplified form.
C: Example of the ITK-SNAP user interface after liver
fumor segmentation.

Figure:

Box plots A. Healthy vs
Cirrhotic Liver regarding
immediate Ablation Volume,
B. Healthy vs Cirrhotic Liver
regarding Follow-up
Ablation Volume

Combined comparison.

A=Healthy liver baseline and

follow-up, B=Cirrhotic liver
baseline and follow-up.
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