TMHMA TATPIKHXZ
XXOAH EIIIXTHMQN YI'EIAX
ITANEIIIXTHMIO OEXXAAIAX
IMPOI'PAMMA METAIITYXIAKQN XIIOYAQN
OPOMBQXH KAI ANTIOPOMBQTIKH AI'QI'H

Merantoyioxny Aimiouatiky Epyacio

“H ENAZTOIPA®IA THZ KAPQTIAIKHZ NMNAAKAZ KAl H
TPIZAIAZTATH YTIEPHXOIPA®IKH ATEIKONIZH TOY
KAPQTIAIKOY AIXAZMOY 2THN EKTIMHZH THX
AOHPQMATIKHZ NOZOY TQN KAPQTIAQN.

o

I'EQPTTOY MAITANA

AKTIVOOLOLYVAOG TN

YnefA0n yio v ekmApmon LEpous Tmv
OTTOLTGEMVY Y10 TNV ATOKTNGT] TOL
Metantuytokod AutAdpatoc Ewdikevong

«Opoupfwaon kou Avtibpoufwtixn Aywyn»

Adpoa, 2021
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EITIIBAEIIQN:

Ap. I'evvovkag ABavdaoiog, Kadnyntic Ayyerwoyeipovpyikiig,
ArevBuvtig Ayyewoyepovpyikng Kuvikig ILI.N. Aaproag
Tuqpoe latpukig, Xyoi Emoempov Yyeiog, llavemotipio
Ocoocariog

TPIMEAHY YYMBOYAEYTIKH EIIITPOIIH:

1. Ap. INavvovkag ABavaciog, KaOnyntig Ayysioyepovpykiic,
ArevBuvtig Ayyeroyepovpyikng Kuvikig ILI.N. Aaproag
Tuqpa Latpuic, Xyoi Emomnpov Yysiog, Ilavemotipio
BOcocariog (emPArim@V)

2. Ap. KovBehog I'emwpyrog, Enikovpog Kadnyntig
Ayyeroyerpovpyikne, Tpunpae latpukig, Xyo Emotnuov
Yvyeiag, [lovemotiuio Oeocariog

3. Ap. Povcag Nikéraog, Ayysroyxeipovpyos, Empeintic B EXY
Ayyewoyerpovpyikng Kuvikig ILI.N. Adprcag

Avomtinpopatiké pérog:

Ap. Matodykac Miitiaong, Kadnyntig Ayyerwoygerpovpyikiig,
Tuqpoe latpukig, yoi Emoempov Yyeiog, [lavemotipo
BOeocaiiog

Tithog gpyaoiog 6T ayYAKA:

“Elastography of the carotid plaque and three-dimensional
ultrasound imaging of the carotid bifurcation at the assessment
of atheromatous disease of the carotid arteries.”
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EYXAPIXTIEY

Oa foela va gvyapiotion Oeppud,

Tov Kabnynt k. Matodyka MiAtidon, yio tqv gokopios. Tov pov
E0woe  UEC®  eVOC  EENIPETIKOD  UETAMTUYLOKOD  TTPOYPAUUATOS VoL
avafabuion iaitepa TIC YVAOGCEK pov oty OpouPwon kot v
avTIOpouPTiKn aywyn.

Tov Kanynm «x. Twvvodoke AOavéclo, emiPAénovia g
OMAOUOTIKNG gpyaciag, ywoo v xabodnynom, T GLUPOVLALS, TIC
VTOJEIEELC KOl TNV TOCO MEEAUN KPLTIK.

Tov KaOnynt k. Matodyka Midtidon, tov Avaninpot) Kadnynm
K. KovPeho Tedpyo wor tov Ap. Podoa NiwkdAoo, pHEAN NG
oVUPOVAEVTIKNG EMTPOTNG, YO TIC ETICUAVOELS KOl TOV TOGO YPHGULO
GYOMAGUO TOVG.

Tovg O10A0KOVTEC  TOV HETOTTLYLOKOD TPOYPAUUATOS YOl TO
KOPLEAi0 TIMESO TOV LOONUATOV.

Tnv  ypopuoateio TOL  UETOMTLUYIOKOD TPOYPAUUOTOS Yo TNV
ATOTELEGLOTIKT] VTOGTNPIEN).

Tnv otkoyéveld pov yio TV LIWOSTHPIEN KoL TNV VITOLOVT] TOVC.

Twpyos Mayyovas
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Iepiinwn

Ewoymyn — YXxkomég Ta kopdioyyeloKd VOGTLLOTO, OITOTEAOVY TNV TPOTN
atia Bovatov moykoouimg. To teEAevtoio YpoOVIOL YPMNGLULOTOIOVVTOL
SAPOPES TEXVIKES YL TNV AVAOEIEN TNS EVAAWMTNG AONPOUATIKNG TAAKOC.
O o010%0¢ TG OVOCKOTNGONG KOG £Ival 1] GLYKEVIPWOOT GTOXEI®V YL TNV
VIEPOYN NG EANCTOYPOPIOG NG KOPOTWOIKNG TAAKOS KoL NG

TPLGOIAOTATNG VIEPNXOYPOPIKNG OMEKOVIONG TOV KAPOTIOWOV GTNV
avaoelEn ™¢ eVAAMTNG KOPOTIOIKNG TAAKOS KOL GTIV Ol0CTPMOUATMOT)
KIvOOVOU TV KapOlyyYEWKOV 0c0evav ce GOYKPIon HE TIG AOUTEG
OTEIKOVIOTIKEG TEXVIKEG.

Meg0Oodoroyia Ilpaypatomomnke €pegvvo TV UEAETOV GE SLAPOPES
Baoelg dedouévav. XNV avaokOTnon Hog cvopmepteAnencay 16 apbpa
yio Ty akpifeta, tnv gvaicOnoio Kot KMVIKY onuoacio g eAactoypapiog
G KOPOTIOKNG TAGKAG Kal 7 apBpa Yo TNV KOl ETOVOANYILOTNTO TN
uebodov. ZvumepieAnenoov emione, 39 apbpa yoo v akpifela, v
gvaucHnoio Kol KAVIKN onuacio TG TPLOOAGTOTNG VITEPXOYPUPIKNC
ATEIKOVIONG TV KopoTidwv kot 21 dpbpa yio tnv mavoaAnyluotT)To TNG
uebodov.

Amoteréonato Ot dnuocievselg dev coumepthapfdvoov peydio aplbuo
acBevav, Wiowg ovtég g elactoypaeiag. H glactoypagio Tng
KOPOTOIKNG TAAKOG: TETLYOIVEL 1KOVOTOMTIKY] TOGOTIKOTOINGN TNG

EAUOTIKOTNTOC TG KOPWOTIOKNG TAGKAGS, CUVEICQEPEL GTNV AVASEIEN TOV
ELAAMTOV TAOKOV Kol gUEOVICEL aKOUO KAADTEPU QTOTEAECUOTO OTOV
YPNOULOTOLEITOL  CUUTANPOUATIKE UE TIG VRTOAOIMEG TEYVIKEG TV
VILEPNYOV CE KITOALTOPAUETPIKO vIEPNYOYPaeNUay. H tpiodidotarn
VIEPNYOYPOPIKT]  OMEIKOVIGT] TOV  KOPMOTIOKOD OUYOGHOV:  OOTEAEL
TPOYVAOGTIKO OEIKTN KOPOAYYEINKADV ETEIGOSIMV, 101G GLVOLALOVTAS TNV
HETABOA] TOV OYKOL NG AONPOUATIKNG TAAKOS UE TNV METAPOAT] TNG
oVOTAONG TNG TAAKOC, OVUOEIKVVEL TEPIGGOTEPOVS OCVUTTMUATIKOVS
acBevelc AOym avénuévng evaucnoiog kol eivor ypnoog Oeikng
TapakoAovOnong avtandkpiong o Bepaneio. Kot ot dvo vepnyoypapikng
TEXVIKEG epeaviovv IKOVOTIOUNTIKT) EMOVOANYILOTNTO Kol
AVOTAPOY Y LOTNTA.
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Xoigmmon H evdlom abnpopatikny whdko euoaviCel So@QopeTiKd
eufropnyovikd  YopaKmPoTIKd  AOY®  OLOQOPETIKNG  IGTOAOYIKNG
ovotaonc. H mocotikomoinon g tdong g Kap®TOIKNG TAGKOS LE
glocToypaPion Kot 1 EAOGTOYPOPIKY] OVOUOLOYEVELD, TNG TAAKOG Elvort
YPNOIUEG otV avadelln ¢ evdAmtng oabnpopatikng midkag. H
TPLGOIAOTATI VIEPTXOYPOUPIKT ATEIKOVIOT) TOV KOPOTIOIKOD OYaoUOD LG
EMTPENEL KAADTEPN Ko TO ypnyopn Katavomon g avartouiog. H
aviamokplon ot Oepomeio umopel vo  amewoviotel vopic pe 10
TPLoOLAGTOTO VITEPNYOYPaPnua. H Ehactoypapio TnG KopmTIOKNG TAAKOC
K01 TO TPLGOIAOTOTO VITEPNXOYPAPN LA elval péBodot akpiPeic, evaicOnreg,
HE  IKOVOTOMTIKY]  EMOVOANYIULOTNTO  KOL  OVOTTOPOYOYLOTNTO.
Xpewllopaote mePlocOTEPES KO Pe PLEYOADTEPO aplBud aclevov pedéteg
Y10 AGPUAECTEPO CUUTEPAGLLOTA.
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Abstract

Introduction Cardiovascular diseases are the leading cause of death
worldwide. In recent years, various techniques have been used to highlight
the vulnerable atherosclerotic plaque. The aim of our review is to collect
data on the superiority of the carotid plaque elastography and the 3D
ultrasound imaging of carotid arteries in identifying the vulnerable carotid
plague and in the risk stratification of the cardiovascular patients in
comparison with the other imaging techniques.

Methods Studies in various databases have been investigated. Our review
included 16 articles on the accuracy, sensitivity and clinical significance of
the carotid plaque elastography and 7 articles on the repeatability of the
method. Also, it included 39 articles on the accuracy, sensitivity and
clinical significance of 3D carotid ultrasound imaging and 21 articles on
the repeatability of this method.

Results Studies do not include a large number of patients, especially those
of the elastography of the carotid plaque. Carotid plaque elastography:
achieves a satisfactory quantification of carotid plaque elasticity,
contributes to the identification of vulnerable plaques and shows even
better results when used in addition to other ultrasound techniques in
"multiparametric ultrasound". 3D ultrasound imaging of the carotid artery:
Is a prognostic indicator of cardiovascular events, especially combining the
volume change in atherosclerotic plaque with the change in the
composition of the plagque, highlights more asymptomatic patients due to
increased sensitivity and is a useful indicator of treatment response. Both
ultrasound techniques show satisfactory repeatability and reproducibility.

Discussion Vulnerable atherosclerotic plaque exhibits different
biomechanical characteristics due to different histological composition.
Quantification of carotid plaque strain and elastographic plaque
inhomogeneity are useful in highlighting the vulnerable atherosclerotic
plaque. 3D ultrasound imaging of the carotid artery allows better and faster
understanding of the anatomy. The response to treatment can be imaged
early with 3D ultrasound. Carotid plaque elastography and 3D ultrasound
are accurate, sensitive methods with satisfactory repeatability and
reproducibility. More trials with more patients are needed for safer results.
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Eicaymyn

Xopoova pe tov Haykoouo Opyaviopd Yyeiog ta kopdioyyeloka
VOGT|LLOTOL OTOTEAOVY TNV TTPMOTN outict BovATtov 10im¢ OTIG OVETTLYUEVES
yopect?.  Toumtopotikoi 0cOevelc HE  OTEVAOGEC TOV  KAPOTIO®V
eueaviCovv avénuévo kivouvo yla ayyelakd eykeeolkd encicdota. Eniong
acBevelg peyoddtepol oe MAKia pe awENUEVO KOPILOYYELOKO Kivouvo
mOAVAG £)OVV OCVUTTOUATIKEG GTEVAOGEIC 6TIC KapwTidec?:. Kot ot dvo
aVTEG OUAOES AoHEVOV OEPEAODVTOL CNUOVTIKE OO TNV OTEIKOVIOTN T®V
KopOTdOV Ko omd TV 660 T0 dvvotd TPOWN Odyvworn TG
adnpopdroonc.

v KAk wpdén - HEAETN TOV  KOPOTIO®V  TUTIKA
npoyuatomoleitonl pe to Eyypouo Duplex vrepnyoypdonua. Me avty v
TEXVIKN AEOAOYOVUE TNV HOPPOLOYin TV ayyei®V, TIG O10CTAGELS TOVG,
TNV TOPOLGia BNPOUATOCNGS, TO TéYO0G TNES AONPOUATIKNG TAGKOGS KoL TNV
Ve TG, TO ThYoC Tov Ecm—uécov yrtmvall. Ymoloyilovue emiong tic
TAYVTNTEG PONG KOL TOL YOPAKTNPIGTIKA TOVG OGTE VO VITOAOYIGOVUE TEAIKA
Ko 7o Podud e mbavig otévmonc?,

H pelétn g abnpopatikng mAdkag xel tn HeEYaADTEPT KAVIKN
onuacioc. H ven tg mAdkog, m OpOl0YEVELD, T TAPOLGio EAK®V, M
NYOYEVELD TNG, 1) ELAGTIKOTNTO TNC, O SUGTAGELS TNG £IVOL TAPAYOVTEG TTOV
OUVEKTIHOVUE OTNV TPOCSTADEID avAOEIENS TG EVAAMTNG KOPMOTIOIKNG
TAGKOG Kol OKOAOVOMC otV OlOGTPOUATMOGYT, TOL  KOPILOYYELOLKOV
Kivovvop313623,

Mo mv avdoelEn g evaA®TNEC KOPOTIOKNG TAAKAS £YOVLE
EMOTPOUTEVGEL KOl TIC VEEC TEXVIKEG TMV LIEPNYWV: TO TPLGOLAGTOTO
vrepnyoypaenuoa 3DUS, v ghactoypagia, v teyvikny B-flow kot to
VITEPNYOYPAPT LKL LLE XPTIOT OKLoypaptkoD pécov CEUSI24570,

Amod Tic Aowmég amewkovioTikég peBodovg oty avadeltn g
ELAAMTNG KOPOTIOKNG TAAKAC GTOXEVEL O LOYVNTIKOC TOUOYPAPOS UECH
NG TPOGTAOELNG avViYVELONC EVOOTANKIKNG ailpopparyiog Kabmg emiong Kot
N MHOPLOKN ONEWOVION UEC® NG avAdeltng petofolkd  evepymv
mhakmvi’ o4,
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2 KOTOG

H ypnon tov vrépnyov yio v HeAET TV KOPpOTIO®OV amoTeAel
KOUUATL NG KaONUeEPVNG KMVIKNG TPAENG. ZMNUOVTIKO TUNUO. TOL
TAnBuouod ®EELETAL OO TOV LIEPNYOYPUPIKO EAEYXO TOV KAPOTIOWV,
TV aVAOEIEN GTEVOCE®V KOl TNV EKTIUNCN TG KAPOTIOKNG TAdkag. H
avaoelEn g €LAAMTNG OOMPOUOTIKAG TAAKOS €lval TPOTOPYIKNG
onuaciag yio TV EKTIUNoN ToL KaPSLYYEWKOD KIvOUVOL TOV acOeVODC.

INa v oaxpiPéotepn extiunon ¢  KOPOTIOKNG TAAKOG
a&lomolovvral olpopeg  vedTeEPEC OMEIKOVIGTIKEC TEXVIKEC,
VIEPNYOYPOPIKES KAl UN. XTNV Topovod avockOonnon 0Oa cvAiéovpe
TANpoeopiec Yoo 000 Oamd OVTEC: TNV EANCTOYPAPIO TNG KAPWOTIOKNG
TAGKOG Kol TNV TPLOOLAGTOTY LIEPYOYPapikn aneikdvion (3DUS) tov
KOPOTIOWKOV S1YOGLOV.

O okomdg ™ avaokoTnong pag eivor 1 avalnon TANPoPopPLOY
Yo TNV KAvikh onuacio, axpipela, svonictnoio Kol anotelespatikdTnTo,
™G EAOCTOYPOPIOG TNG KAPMOTIOIKNG TAAKOS KOl TNG TPLOOACTUTIG
VIEPNYOYPOPIKNG  OTMEKOVIONS TOV KOPOTIOOV oty avadeltn g
EVAAMTNG KOPOTIOKNG TAAKOS KOl GTNV SOGTPOUATMOOT KIVOOVOL TOV
KOPOLYYEWK®V acOevOYV G GUYKPIOTN UE TIG AOIMES OMEIKOVIGTIKEG
teyvikés. Emiong, mn oavalntnon ONUOCIELUEVOV GTOWEIMV Yoo TNV
EMOVOANYIUOTNTO, KOl OVOTOPAYOYILOTNTA  OVTOV TOV  VEQV
VITEPNOTOLOYPUPIKAOV TEYVIKOV.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




MeBoooAroyia

Epsoviioape tic  ynowkés Piprodnkeg Medline, PubMed,
Cochrane Review Database kot Google Scholar. Ot Aé&egic-kAeldid mov
YPNOULOTOUCOUE  YIOL TNV EPELVA TNG EAOGTOYPOAPING TNG KOAPWTIOIKNG
TAdKkag otig avalntioeig nTav: elastography, carotid, plaque, ultrasound,
ultrasonography. Ot AéEeic-kAe1d1d OV YPNGUYLOTOMGULE Yo TV EPEVVAL
TOV TPLGOACTUTOV VIEPXOYPOUPT|LOTOG TOV KOPMOTIOKOD OLYOGHOV GTIG
avalnmoeig frav: 3D, 3dimension, carotid, ultrasound, ultrasonography,
3DUS.

H épevva avédeiEe 668 dnpocievoelg amd Tig omoieg amokAeioTnkay
AVTEC TOL OEV NTAV GYETIKEC, OVTEG TOV OEV NTAV CTNV AYYAIKT YADOGA,
agopovoav case studies kot TEAOG 0VTEG TOV OTOTEAOVOAY OVOCKOTGELC.

SVOVOAKA Yo TV €pevva pag ypnoporomoape 119 onuocievoelg
(cvumeprhapBdvovior kot 36 SNUOGIEVGELS AOYM YEVIKMV TANPOPOPLAOV)
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ATOTEAEGUATO,

A. Ehaoctoypagio koapmTiotkng mAdKac.

O ep1oodTePEG HUEAETEC HE KAWVIKO EVOLUPEPOV CYETIKA UE TNV
elactoypapion TG KOPMTIOKNG TAAKOS €0TIA 0LV GTNV Tpocmdbeia
€0HPEDTG TNG OLVNTIKE EMKIVOLVIG OONPOUATIKNG TAAKAG.

o Meléteg cuykpivouv To. AMOTEAECUOTA TNV EANCTOYPOPIO TNG
KOPOTIOIKNG TAAKOG LE TIC VTOAOUTES AMEIKOVIGTIKES eBddovs. Ta
amOTELEGLOTO €VOL TKAVOTTOMTIKG €101Kd OToV  0ELOA0YOVVTOL
OLVOVOOTIKG HE BALES AMEIKOVIGTIKEC eBOO0LG.

Ov Gloutier x.a.l® 1o 2018 perémoav 66 acOeveic (26
GUUTTOUOTIKOVG Kol 40 0GUUTTOUOTIKOVE) HE GTEVOOT] £00 KOPMTIOOC
>50% pe vepnyoypden e Kap®OTIO®V Kot EAacTOoYpo@ia. AlamicTooay pe
NV €AAGTOYPOQPio LEYOAVTEPT gvaicOncio Kol E101KOTNTO 6TV AVAdEEN
TOV EVEAMTOV TAOUK®OV GTOVS GLUTTOUATIKOVG achevels cvykplTikd pe
TOVG OCLUTTOUATIKOVG. TNV GLVEYELNL GLVOVACHY GE GUUTTMOUOTIKOVS
acBeveig Ta amOTEAECUATO TG EANCTOYPOPIOG LE TIC TOPAUETPOVS TNG
NYOYEVEWS TNG OONPOUOTIKNIG TAGKOC KOl OLOTICTOOHY HEYOADTEPT
evoucHncio kot e101KOTNTO GTNV AVAIEIEN ELAAMTMOV TAOK®OV GUYKPLTIKA
ue otav kébe néBodog ypnoiporomonKe ywpioTd.

Y& GAAn uedétn tov 2018 o1 Di Leo k.0.10 chykpivay oe 43 acOeveic
TPOYPOUUATIGUEVOVS Y10 EVOUPTNPIEKTOUN]  TO  TOALTOPOUETPIKO
VIEPNXOYPAPN L TV KopTidwv -MPUS (amotehodviav amd £yypmpo
Doppler vrepnyoypaoenua -CDUS, yprion oxioypapikod HEGOV VITEPTYOV
-CEUS ka1 ehaotoypogio -SWE) pe ta evprjporta aEoViKng oy yeloypapiog
-CTA xopotidov kot pe to 1otoloyikd evpnuato. H glactoypagio
Shearwave eugpdvice gvacOnocia 87,1%, edikdmra 66,7%, Oetikn
npoyvootikn atia 87,1% kot apvntikn mpoyvwotiky aéia 63,6% otnv
avadeln Tov evdAOTOV TAUK®V. To TOAVTAPAUETPIKO VITEPTYOYPAPT LA
EUQAVIOTNKE OG amoTEAECUOTIKY] LEBOOOG EKTIUNONC TNG 0ONPOUATIKNC
TAQKOLC.

Or Chengwu Huang «.a.!® 1o 2016 pelétnoav v Svvatdtnta
aviyvevone pe elootoypagion NG ELOAMTNG KOPOTIOKNG TAGKOG
YPNOLOTOIDOVTOS MG €EETAGT avaQOPAC VYNANG EVKPIVELNG UOYVNTIKT
topoypagio. E&étacav 46 kapmtidwkés miakeg amd 29 acBeveig won
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amédelEay TV emruyio TG EAACTOYPOPING OTNV AVASEIEN TV LV TIKA
EMKIVOLVOV TAaK®V. Avaioyn pebodoroyia ypnoonoincay ce peA&n
tov 2017 xou ou Roy Cardinal x.o. MeAétnoav pe ghactoypagio kot
VYNNG evkpivelag payvntikn topoypoeio 31 acbeveic pe otévoon éow
Kapotidag >=50%. H elactoypaeio métvye va d1aywpioet TIG KOpOTIOKEG
TAGKES TOL ELYAV YOPOKTNPLOTEL G EVAAMTES GTNV LOYVITIKN TOLOYPAPio
and O0GEC lyov YOPUKTNPLOTEL MG U1 EVAAMTEC.

O Ramnarine x.0.1'8 10 2014 e€étacav 81 acOeveic kon uétpnoav
™V nyovévela, to GSM, kat v téon g KapoTOKNE TAAKS. 54 TAGKES
apopovoay otevacelg >30%. AvEdelEav ONUOVTIKY] GLGYETION TOV
TOCOGTOV GTEVMOONG LLE TNV TIUN TAOTNC TNG EANCTOYPAPIOG, AALL OYL LE TO
GSM. Emiong, ot mhdxeg mov oyetiCoviav HE €0TIOKN VELPOAOYIKN
GUUTTOUOTOAOYIO ElYOV ONUAVTIKA YOUNAOTEPN UEST TN TAONG GTOV
eEAOCTOYPAPIKO EAeyy0 Oomd TNV HEOT TN TAONG TOV TAUK®OV TOV
OCLUTTOUATIKOV 0GOEVOV.

o AMeg peAéreg eCetdlovv v evancOnoio ko g axpifeio g
elaoTOYPAPiag GUYKPIVOVTOG TO. OMOTEAEGUATO TNG KOl UE TO
LGTOAOYIKO EVPILOLTO EVOOUPTNPLEKTOUNG.

Ov Qi Zhang x.0.!* 10 2015 cvoyéticav TNV EAUCTIKOTNTO THC
KOPOTIOIKNG TAAKOC LE TNV EVOOTANKIKY veoayyeiwon. Merétmoay 38
KOPOTWOWKES TAdKeg oe 29 aocbevelc upe elooctoypagio Kol HE
VIEPNYOYPAPMUO UE YPNON OKLAYPAPIKOD UEGOV KOl GTI GCUVEYELN
CUYKPIVOV TOL OTTOTEAEGLLOLTO, LE TOL IOTOAOYIKA gupripota amd 10 mAdkeg
oTIC omoieg akoAovOnoe evdaptnpiektoun. [apatpnoav ntog n TAdka
YIVETOL O HOAOKY) KOU EAOCTOYPOPIKE £TEPOYEVIG OGO avidvetol 1M
evoomhokikn veoayyeiowon. KatoAnyovv o€ dueon kot mOGOTIKN
ovoyétion peTalhd TC TAONG NG KOPOTOIKNAG TAGKAS KOl TNG
VEOUYYEIMOTNG TNG.

Merétn tov 2015 twv Garrard k.ot cuykpivel tv ehactoypagia
™mMEC KapoTOIKNG TAdkag kow v Ty Greyscale Median (GSM) g
TAQKOG LE T 16TOAOYIKA evpripata o€ 25 acBeveic. H péomn tyun g tdiomg
NG TAGKAG GTNV EAACTOYPAPIO OTIG EVAAMTOV TAAK®MOV NTAV CHUAVTIKA
younAotepn and avth Tov otabepmv miakodv (S0kPa évavtt 79,1kPa). H
evdomAaKikn opoppayia, o Opoupfoc xkor n avénon tov apBpold TV
APPOOI®V KLTTAP®V GTNV KAPOTIOKN TACKN GLUGYETIGTNKAY UE EALATTOON
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NG TG TAGMG OTNV EAacTOYpapia. AvtifeTa dgv v PYE TOGO CNUOVTIKY
dtapopomoinon oty Tiun tov GSM petaéd twv otabepdv Kol TV
EVAAOTOV TAOK®OV. O1 TAAKES TOL TOPOVGIAGOY CTUAVTIKE YNAOTEPT TIUN
GSM 1tav o1 veoelg TAGKEG.

Avtikeipevo  peAétng  oMydplBuwv  epyacidv  omotedel M
EMOVOANMYIUOTNTO. KOU 1 ovoamopoyoyuotto  (e&€taon  amd
SPOPETIKOVG €EETAOTEC) TNG EAACTOYPAPIOG TNG KOPWOTIOKNG
mAdkog. TOco N emavaANYILOTNTA OGO KOl 1) OVOTOPAY®YIULOTNTO,
eaivovton vo givol IKavoTomTiKES, MOTOGO Ol HEAETEG TTOV £YOVV
dnuoocievdel dev eivon morrég. 112118121122

Ot Zhe Lou x.0.*?! 10 2017 ypnoiponoincay v eractoypapio yio
Vo EKTIUNCOVY KapOTIOKEG TAAKES o€ acbeveic ol omoiol mpooABav pe
CUUTTOUOTOAOYIOL  OyYEWKOD €YKEPUAIKOD emelcodiov. 61 acbeveic
eetdobnkov pe xowod Eyypopo duplex vmepnyoypdenuo war SWE
ehactoypapio. Or acBeveig yopiotnkav 6€ 6VO OUAOES, GLUTTMOUOTIKOVG
KOl OGUUTTOUOTIKOVS HE PBaon tv Vmopén €GTIOKOV VELPOALOYIKDV
counTOUATOV. Ot HEAETNTEG OVOPEPOVY (APLGTN ETOVOANYILOTNTO TNG
EANOTOYPAGIOG KOL  ONUOVTIKY) OLGYETION TO®V  EUPNUATOV  TNG
e oTOYPAPIOg HE OUTE TOL OTAOD VIEPNYOV. XTOVG GUUTTMOUOTIKOVS
acBeveig Kol o€ T T HEAETN Ol TIUEC TAOTC TN KOAPOTIONKNG TAAKOG
NTOV YOUNAOTEPEC CLYKPITIKA UE OVTEC TV acvumtopatikav. (81 kPa
évavtt 115kPa).

YUVOTTIKA 1) EAAGTOYPAOIO TNE KAPMOTIOIKNC TAGKOC:

o Tletuyoivel 1KAVOTOMTIKY] TOCOTIKOTOINGT TNG OKANPOTNTOS TNG
KOPOTIOKNG TAAKOLC.

o  TUVEICQEPEL OTNV AVAOEIEN TOV EVAADTOV TAAKOV.

e EuopaviCer peyoadvtepn  evowoOnoio kot €dkoOTNTO.  OE
CLUMTOUATIKOVS 060EVEIS.

o AxoOpo  koAvtépo  amoteAéopato  OTOV  YPTCLUOTOLEiTON
CUUTANPOUATIKA UE TIC VTOAOIMEG TEYVIKEG TMV VIEPNY®V CE
KTTOAVTAPOUETPIKO VITEPTOYPAPTLLO

e TloAV koA EMAVOANYIUOTNTA KO OVOTOPOY®YILOTNTO.
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B. Tpiodidotatn vrepnyoypa@ikn OmTEKOVIOT KOPMOTIOIKOD
LYo UOV.

o Meléteg Yoo TOV VTOAOYIGUO TOL OYKOL TNG 0ONPOUATIKNG
mhcogto-808t,

Y€ OPKETEG MEPMTAOGEIS 1] UETPNON TOL OYKOL TNG OOMNPOUATIKNG
TAAKOG LE TO TPLOOLAGTATO LILEPNYOYPAPNLUO TOV KOAPOTIOMV ATOTEAESE
aKPPEGTEPO TPOYVAOGTIKO OEIKTN GUYKPITIKA LE TNV TUTIKN UETPTOT TOV
Téyovg TG aONpOUATIKAC TAGKOC LE TNV TEYViKT B-mode??,

Ov AlMuhanna x.0.'*? ce perétn tov 2015 vmordyisav oe 10
acOevelc pe KoOpOTOWKY oTéveon 10 adnpopoatikd @optio Kot T0
GUVEKPIVAY LLE TN UETPNON TOL TAYOLG TNG KAPMTIOKNG TAAKOS UE TNV
teyvikn B-mode. H okpifela tov petpficemv pe 10 TPLGOAGTATO
VIEPNYOYPAPN O, NTAV UEYOADTEPT ATO TNV AKPIPELD TOV LETPNCEWV TOV
ToLY0VG TNG KAPMOTIOIKNG TAGKOGS.

To 2017 ot Khan «.o.'*® pedémoov pe  tpiodibotato
vrepnyoypdenue 30  ACLUTTEOUATIKOVS AcOEVEIC Le OTEVMOOT KapOTIONG
>50%. Avagépovv onuavTiKy evoucOncio 6Ttnv  aviyvevon g aAANYNG
TOL OYKOV TNG TAGKAG. ZVYKEKPIUEVA Oe@poV aviyvedoiun o oAloyn 4-
6% ToV dYKOV NG TAAKOC.

Ot Johri k.0.'® 10 2013 perémnoav 70 acheveic pe tprodidotato
VIEPNYOYPAPT L KO LE TUTTIKO B-mode vrepnyoypdonua kopotidov. H
HETPNGN TOV GLVOALKOD OYKOV TNG KOPOTOKNG mAdKag TPV cuykpliikd
HE TN UETPNOT TOL TAYOLS TNG aONPOUATIKNG TAGKAG TPoEPAeye e
peyaAvtepn akpifela tnv amovsio cte@aviaiog vocov.

o Meléteg yioo TV HeTAPOAT} TOL OYKOL TNE OONPOUATIKNG TAAKOC
KOl TNV eKkTiunon ¢ aviamdkpione o owdpopeg Oepameiec.
Apketég peléteg  avagépouy  EAATTMOON TOL  OYKOL  1TNG
afnpopaTikng TAdkag Emeita  omd QOPUOKELTIKY Oepameio pe

otortiveg.86%

Ot Krasinski x.0.2” 1o 2009 pedétnoav 35 acOeveic ue otévoon
Kapotidag >60% (16 oaobeveic oe ayoyn pe atopPactativip 80mg
nuepnoing kot 19 acbeveic oe placebo). H eldttmwon tov dykov Tov
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Torydpotoc tov ayysiov (VWV) emitpénel v aviyvevon aAlaydv omd tnv
otatvofepaneior o€ GOVTOUO YPOVIKO OLACTNLLA.

Qotoéco ot Awad «.o.146

ovunépacpa. EE€tacav acbevelc pe otévoon kopotidag ce aywyn He
atopPactativn 80mMg nuepnciog kol VTOAOYIGAV TNV OAAXY| TOV

t0 2010 xatéinéav o€ O0POPETIKO

GLVOALKOD OYKOL TOV TOY®UaTOG TG KopoTidag (VWV) kot v alioyn
™G VONG TG KOPWOTIOKNG TAdKaS. H addayn tg veng e mAdkag rav
To gvaictn oV avayvopion ToV aAloy®V oty adnpoudtmon g
KapOTidug oo TNV otatvodepameio, GLYKPITIKA UE TNV AAAAYT] TOL OYKOV
VWV,

e Meléteg ouvovalovv Tov OYKO TG abNPOUATIKAG TAAKOS e TO
YOPAKTNPIGTIKEA TNG TAAKOLC.

O Engelen x.0.*® 10 2014 eEétacov 298 acheveic pe 3DUS.
YmoAdyioav Tov GuVOMKO GYKO TNE KAPMOTIOIKNE TAAKOS Kol aEloAdynoo
™V LON TG TAAKAC KATd TNV Evapén g HeAETNG Kot emovELaPBay Tig
e€etaoelg €merta omd €vol €T0G. TN GLVEYEW TOPOKOAOVONGOV TOVC
acBeveig yio 5 ypovia yia mhovd Euepayro Tov Hvokapdiov, TapodtKo
LOYOLUIKO EMEIGOO10 N EYKEPAAMKO €MEIGO010. O GLVOLACUOG TS AAANYTC
TOL OYKOVL TNG KOUPOTIOKNG TAGKAG KO TNG OAAAYNG TNS VONG TNG TAAKOG
ATOTELOVV 1GYVPO TPOYVAOGTIKO OEIKTN KOPIIOYYELUKDY ETEIGOIIMV.

e perétm tov Kuk k.a.% 1o 2014 etetdotnkov 313 acleveic pe
TPIOOLAGTOTO  LIEPXOYPAPNUA Kop®TIdmy. AcOevelc pe €AKN oTIC
KOPOTOKEC TAAKEC peyoAdtepa amd 5 yih. eugaviCovv avEnuévn
TOOVOTNTA KOPOLOYYELOKOV ENEIGOOI®V.

e Meléteg suykpivouv o 3DUS tov Kop®Tidtko dtyacuob pe GAAEG
SLYVOOTIKEG TEYVIKEG.

Ot Zhang x.0.'*" 10 2016 e€étacav 22 acOdeveic pe KopoTidikég
TAGKES UE TPLOOLACTOTO VIEPYOYPAPNUA KOPMOTIO®MV KOl LUE HOYVITIKT
topoypagio 3.0T. Ot tipég GSM 10V TPLGOIACTATOV VIEPTXOYPOUPT|LOTOG
eMETPEYOV TNV 0EOAOYNON NG KOPOTIOIKNG TAdKac. To tpiodidotato
VIEPNYOYPAPNLLOL ATOTEAEL Ll VEQ VTTOGYOUEVT] LEBOJO Yo TV avVAdEIEN
TOV EVOADTOV TAUKADV.
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o Meléteg Yo TNV EMOVOANYILOTNTO KOL 1) AVOTOPOYOYLOTNTO TOL

TPIGSIAGTOTOV VIEPTXOYPUPTLOTOC TOV KaAp®TIdmVH3472L,

Ov Khan xo!*® 10 2017 epapudlovrog N TOpNTN
TOGOTIKOTOINGN TOL OYKOL TNG KOPMOTIOKNG TAAKOC &lyov oav
amoTéAECHO PETPNOELS aKkpPelc ko emavainyues. H avtopotomoinon
mov mpoomobdeitar  To  TEAEvTOU  ypoOvie  €xel  PerTidoel TNV
EMOVOANYILOTNTO KO OVATOPOY®YILOTNTO TG CLUYKEKPLUEVNG TEYXVIKTC.

2VVOTTIKA N TPLOOACTATN VITEPNYOYPODIKN OTEIKOVIGN TOV KAPOTIOIKOV
d1yacuov:.

o Meyalvtepn okpifelo petprioemv g abnpoUATIKNG TAAKOGC
OULYKPITIKA UE TO TLTIKO LITepoypdenua B-mode.

o Avénuévn evauctncio n omoia eMTPENEL VOPITEPA TNV AVAYVOPION
OCLUTTOUATIKOV 0GOEVOV.

o  A&0mMoTOC OElKTNG Yo TNV TOPOKOAOVONGN TG aVTOTOKPIONG GE
Oepaneia.

e  A&0MOTOC TPOYVOOTIKOC OEIKTNG KOUPOLOYYELNKDV ENEIGON WMV,

e Belktiomon g mavoAnYLOTNTOS KO OVATOPOYOYILOTNTOS HECH
NG OV TOUOTOTOINGONG,
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Xvlnnon

H glactoypagio amotelel pio amod Tic mo aSioroyec eEeli&elg 6Tovg
WTPIKOVEC VITEPNYOVE To. TeEAevTOia ypovio. Extipnd v oxinpdmta-
ELOOTIKOTNTO. TO®V 10TOV 7oL  amewovifovior Katd T  ovvnon

vrepnoypaeixy eEétaon. 2

H ehaotoypaeio epapuodletar pe 000 OUPOPETIKES TEXVIKES, TNV
elactoypagia tdong (strain elastography) kot v eAacTOYpOQic. KOUATOV
Stotunoeng (shearwave elastography — SWE).126

H ehaotoypapia tdong amotelel TNV TPOTN TEYVIKY EAACTOYPAUPIOG
oL EPOPUOCTNKE oTNV KAviKN Tpaén. O €£€Ta0TNG, YPNCULOTOIDOVTOS TOV
nyoPoréa, mélel amoaAd maveo omd 10 onueio mov PpiockeTon 10 VWO
dtepevivnomn evpnuo Kot KOTAAANAO AOYIGUIKO GynUatilel Eva yapTn LE TIC
HOAOKES KOL OKANPES TEPLOYXEG TOV LITOKEIEVOL 16TOV. XT0 TEAELTOLOG
YeVIAG pnyavinuoto umopet avti g unyavikne mieong vo. aglomondei
Kivnon tov 16TV and TOLG TAALOVS TNG KOPALAG KOOMG Kol TNV ovomTvon.

H rteyvoloyio avty €xer peyddn evaiobncia omv  avdoeitn
Kokonbelwvy Kol  oToV  OlY®PICUO  GLUTTAY®V  OAAOIDGE®Y  OTtd
emmAeyuévec kootelc. To amotédeoua tne e&étaong elvorl ToloTiko, dSnAadn
dev Aappavovtor petpnoelc Kot dpa. eEoptdtor oe ueydAo Padbud amd v
eumnepio Tov e€etaotr, OTMG emiong eivon dOGKOAN 1M GUYKPIGN KATA TNV
napakolovOnon wag PAAPNG oe Padoc ypdvou (follow up).12

H e€loctoypagio pe wopota OTUNCE®C OmOTEAEL TNV MmO
TpoNyUéEVN teYvoroykd pébodo. Edm, pe 1o matnua evog Kovpmov, o
VIEPNYOTOUOYPAPOS ONUOVPYEL €vol EMTAEOV KOUO VREPNY®V OV
petadidetar kébeta oe oVTO TOL YPNGUOTOIEL Yo VO GYNUOTIGEL TN
ovvnOiouévn eiova. EEe101kevlévo AOYIGLUKO OV VEVEL TOV TPOTTO TTOL TO
KOO a0 TO PETAOIOETOL GTOV TPOG £EETOION 10TO Ko oYNUATICEL KL €00 Evav
YapTn oKAnpotnrog. 1?8

H dwagpopd pe v mponyovpevn péBodo ivar 6Tt dev aokel wieom o
eCETAOTNG LUE TNV KEPOAT TOV VIEPNYWV, AP0, LEUDVETAL 1] ETPPOT| TOV
avBpdTIvov Tapdyovta Tl TOV ATOTEAEGUOTOG KOl ETTAEOV UTOPOVV VL
YIVOUV UETPNOCELS OVTIKEWWEVIKEG KOOIOTOVTOC E€QIKTN TN GVUYKPLoN -
napakorovOnon oe kabe emavelétaon. H vedtepn teyvikn pe xouoto
dwtpnoewg (shearwave) dnuovpynoe tig Tpoimobécelg aglomoinong e
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e aoTOYPAGiag Yo TNV EKTIUNOT TNG KOPOTIOKNG TAGKAS. BeATidbnke n
EMOVOAYIUOTNTO KOl ovasmopayoyludtto g ueboddov kot
dnuovpyndnkav cuvinkeg mocotikng pETpnong pe akpifewa. [MAgov ta
amoteléouato TG eAactoypopiog ekepdlovian oe kPa kol etvou
aveEApTNTO TOV YOP® IGTAOV. XTNV TOANOTEPT] TEXVIKT] EAAGTOYPOPIOG TO
AmOTELEGLO MTOV TOLOTIKO Kot Oyl TOGOTIKO, £VOG YPOUOTIKOG YAPTNG
OUYKPIONG NG EANCTIKOTNTOG WG PAAPNG pe TOVG TOPOKEIPNEVOVC

1otovG. 126128

Ot evdAmTES KO O1 U1 EVAAMTES KOPOTIOWKES TAGKES epaviCovv
OlOLPOPETIKN]  IOTOAOYIKY]  OVUOTOOCT] KOl  CUVETMOC  OLOPOPETIKA
guPropnyovikd yapokplotikd.l®® Avtd odnyel o dwapopomoinon g
EMOGTIKOTNTOS KOt SLoPOPOTOINGT KO TNG EAOGTOYPOUPIKNG OLOLOYEVELNG
aviAoyo pHE TIC aAAaYEC TG MAAKOGC Kot avdAoyo TG cOGTAONG TNG
mhdxac.l® TIhdkec pe evdomhaxikhy awwoppayia, Opoupo 1 appddn
Kottopa epgaviovv yapnidtepn Tf tdong otnv ghactoypapio.tt’
AvEnon g veoayyelwong oty TAGKO £YEL GOV OMOTEAEGUO TNV
ELUCTOYPAPIKT ETEPOYEVELD TNG TAAKAC. MeEAeTNTEC ava@EPOLY EMIoNC
TOCOTIKT] GUGYETION UETAED TNG TAONC TNG KOPOTIOKNG TAGKOS KOl TNG
veoayyeimong .1

Meydreg dwapopés Ppiokovue emiong ommv Ty TAGNG TOV
eUEaviCovv o1 TAAKES Ol OTOIEC EVOYOTOI0VVTOL Y10, EGTIOKY] VEDPOLOYIKN
CUUTTOUOTOAOYIOL £VOVTL TOV TAOKOV OCLUTTOUATIKOV ocOevov.
YVYKEKPIUEVO Ol TTAGKEC TMOV GULUTTOUATIKOV acBevav  gpeovifovv

younAotepn T téong.

Yuvolkd gaivetor 1 evaicOnoia kot 1 gwKdTTO TNG LEBOSOL VO
glvol HeyaADTEPT GTOVG CGLUTTOUATIKOVG 0cbeveic kol va Beltidverot
TEPAUTEP® OTAV YPNOLUOTOLOVUE GLUVOVAGHO OLAPOPETIKMV TEYVIKDOV TWV
vrépnyov  (B-mode, CDUS, CEUS, B-flow - moAvmapapetpiko

vrepnyoypaen o). 090

M onuovtikn TAnpoeopio. 1oV TPOKVLTTEL OO TNV TOPOVGA
peAén elval mmwg N eAactoypagio o pTopoHoe vo ATOTEAEGEL IOl TOAD
¥pNoUn mpocHnkn otnv afloAdynon g Kop®TOKNG TAAKAS, OTnv
avaoeltn TV EVOAOTOV TAOKAOV KOl TEMKA GTNV JOCTPOUATM®OT] TOL

Kvdvov, 18img o6& acvuntopaTiKovg ocbeveic,109110.114.117.121
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Ewova 1: otévoon 30-40% Eow «xapwtidoc. Emdve ekdva:
EAOOTOYPOQIN, KATM EIKOVA: VITEPTXOYPAPN L B-mode.

H mpoondbeia yioo Tpiodidotatn vIepnYoyYPUPIKn amelkOvVIon el
EEKIVIOEL apKETE YpOVIOL TPV KLPIMG MG amdvIncn otV avaykn yu
KOAOTEPN  Katavomon NG  TmPpOyHoatikng  ovoatopioc. H o dropknc
LOYLPOTOINGT TOV LITOAOYLIGTMV £YEL OONYNOEL GE CUOVTIKT BEATI®MON TN
TPLOOLAGTOTNG OTEIKOVIONC KOl GTNV ELPVTEPT) EQOPUOYN TNG.

Ot TpdTEG TPOOTADEIEG TPIGOACTATNG ATEIKOVIONG ElYOV OTOY
anoteléopato. H pébodoc Mrav 1dwitepa  ypovoPopa, 10 KOGTOG
ONUOVTIKO KO TO, ATOTEAEGLOTO SOVGKOAN ETAVOAYILLOL.

Ta tedevtaio ypdvia n texvoloyio £xEl EMTPEYEL TNV GNUAVTIKY
BeAtioon ¢ tprodibotatng ancwkovions. H Aqyn nepiocotepmv Topdv
dNovpyel tpiodidotateg ekoOveG pe peyarvtepn avaivor. Ot egetdoelc
oAoKANp®VOVTIOL ©E TOAD MYOTEPO YPOVO KOl TO TPOPANUA NG
EMOVOANYILOTNTOG KOL TNG avamopay®yldttog €xel Avbel péow g
avtopartoroinone. H eEétaon dev mpaypatomotleitol yeypoxivnto amd tov
e€etaoT]  OAAG  OLTORATOTOMUEVO, HEGH  GUVOECHOAOYIOG  TOV
epopudletoar otV NYOPOLO KEPOAN GE GLVOLOGHUO KOlU HE CLOKEVEG

Katoypang 0éong oto yhpo?10A4l,
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H 1tpiodidototn vrepnyoypo@iky omeikoévion Tov KoapoTidmv
EMTPENEL AOUTOV TNV TEPICCOTEPO UVOTOUIKE PEAMOTIKT OTEIKOVIGT] TOV
KOpOTOIKOL  dyacpov. Emtpémer  emiong tov  vmoloylopd g
afnpopatiking mAdkag pe peyodvtepn axpifel and to B-mode
vepnyoypaenuo. H pétpnon tov 6ykov g abnpopoatikig TAAKAS [LE TO
3DUS eivar axpiBéotepn amd TV TLTIKY HETPNON TOV TAYOLG NG
afnpopatikig TAdkag pe Ty texvikn B-mode kot og apketéc mepmtdoelg
amoTéLEGE OKPIBEGTEPO TPOYVOOTIKO deiktni42,

E&apetikd onuovtikn ivon n mopakoAovOnon e ovtandkpiong
NG KOPOTIOKNE TAAKOG 0T Oepameia Le oToTivEC LEGM TN LETPNOTG TOV
OYKOV NG KapmTdtkne mhdxkas. H avénuévn evaisOncio e pedddov mov
emrTpénel aviyvevon pog aArayng 4-6% tov dykov ¢ TAAKOG oG oivet
v duvatdtta vo. aSl0A0YNGOVUE a0 VOPIS TNV AVIOTOKPIoT GTNV
Ocpancio.!®® H avénuévn evoucOncio emtpémel emiong v oviyvevon
TEPIGCOTEPOV ACVLUTTOUATIKOV 0COEVAOV.

Ewcova 2: Tpiodidotatn avacivieon kapontidoc®

H avayvopion g evdhotg midakag sivor mo mbovy oOtov
GUVEKTILATOL O GYKOC TNG KOPOTIOKNG TAAKAG LLE TNV LOT TNG TAAKOS KO
v movi Vrapén erkmvi®,
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Ot dNUOCIELUEVES LEAETEG YO TNV EAOGTOYPAPIN TNG KOUPOTIOIKNG
TAGKOG KOl TO TPLOOLAGTUTO LIEPTXOYPAPT L0 TOL KOPOTIOIKOD S1YaoUOD
elval oyetikd Ayeg Kot pe oyeTIKA HKkpovg aptfuodsg acevav, 18img yia
Vv ehactoypa@io. [Teptocdtepeg TLYAOTOMUEVEG LEAETES LE LEYAAVTEPO
apBud achevov givol amopoitnTeg Yoo TV TEPATEP® aSl0TOINGN ALTOV
TOV TEYVIKOV GTNV OVAyVOPLoN NG €LAAMTNG TAAKOG KOl Yo TNV
EVOOUATOGT TOVS GTNV KAMVIKT TPA&N.
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YOUTEPAGUATU.

H ehaotoypoeioc ™ KopoTOKNG TAAKOG Kot 1 TPLoOEoTOT
VIEPNYOYPOPIKT] €EETOGN TOL KOPMTIOKOD Otyacuov eivor pébodot
evaioOnteg, axpPeic Kol UE IKOVOTOMTIKY EMAVOANYILOTNTO KO
avomapaywyydtto. H pétpnon tov 60yKov g KapmTidkng TAAKAC, M
EAOCTIKOTNTO KOL 1 EAOGTOYPOPIKT] OULOLOYEVELN 1) ETEPOYEVELL TIG
TAGKOG, 1 NXOYEVELD KOIL 1) DOT) TS TAAKOS OTTOTEAOVV GTLOVTIKO KPLTHPLaL
oV avadeltn g evdlmtng mAdkoc. Ov vrokAwvikol acBeveig Oa
umopovoay vo w@eAN0ovv amd autég Tic teyvikés. Emiong n aviandkpion
NG KOPOTIOKNG TAGKAC o€ Bepameia umopel vo extiun el vopic péow e
HETPNONG TNG LETAPOANG TOV GYKOL TNG TAAKAG.

Ot OMUOGIELUEVEG UEAETES Y100 TNV EAOCTOYPOPIN TN KOPOTIOKNG
TAGKOG KOl TO TPLOOLAGTUTO LIEPTXOYPAPT L0 TOV KOPOTIOKOD S1YaoUOD
dev eivan apxetéc. [leprocdtepeg Tuyoomonuéveg neaéteg e Heyolhtepo
ap1Ouo acOevav eivor omapaitnred.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




Bimoypaoio

1. WHO Cardiovascular diseases (CVD’s) fact sheet , updated May 2017

2. WHO; World Heart Federation; World Stroke Organization: Global atlas
on cardiovascular disease prevention and control Policies, strategies and
interventions 2011

3. SIXTY-SIXTH WORLD HEALTH ASSEMBLY Follow-up to the
Political Declaration of the High-level Meeting of the General Assembly
on the Prevention and Control of Non-communicable Diseases WHA66.10
27 May 2013

4. David C. Goff, Donald M. Lloyd-Jones, Glen Bennett, Sean Coady,
Ralph B. D’Agostino, Raymond Gibbons, Philip Greenland, Daniel T.
Lackland, Daniel Levy, Christopher J. O’Donnell, Jennifer Robinson, J.
Sanford Schwartz, Susan T. Shero, Sidney C. Smith, Paul Sorlie, Neil J.
Stone, Peter W.F. Wilson 2013 ACC/AHA Guideline on the Assessment
of Cardiovascular Risk A Report of the American College of
Cardiology/American Heart Association Task Force on Practice
Guidelines Circulation. 2013;01

5. Jarauta E, Villa-Pobo R, Langarita R, Leon-Latre M, Antonio
Casasnovas J, Civeira F. Association of carotid and femoral plaques
evaluated by 2D and 3D ultrasound with coronary artery calcium in men
with intermediate cardiovascular risk. Atherosclerosis. 2017 Aug;263:e56

6. Sillesen H, Sartori S, Sandholt B, Baber U, Mehran R, Fuster V. Carotid
plagque thickness and carotid plaque burden predict future cardiovascular
events in asymptomatic adult Americans. Eur Heart J Cardiovasc Imaging.
2017 Oct 20

7. Cheng J, Ukwatta E, Shavakh S, Chow TWS, Parraga G, Spence JD,
Chiu B. Sensitive three-dimensional ultrasound assessment of carotid
atherosclerosis by weighted average of local vessel wall and plaque
thickness change. Med Phys. 2017 Oct;44(10):5280-5292

8. Macharzina RR, Kocher S, Messé SR, Rutkowski T, Hoffmann F, VVogt
M, Vach W, Fan N, Rastan A, Neumann FJ, Zeller T. 4-

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




Dimensionally Guided 3-Dimensional Color-Doppler Ultrasonography
Quantifies Carotid Artery Stenosis With High Reproducibility and
Accuracy. JACC Cardiovasc Imaging. 2017 Jul 13. pii: S1936-
878X(17)30398-4.

9. Nicolaides AN, Kakkos SK, Kyriacou E, Griffin M, Sabetai M, Thomas
DJ, et al. Asymptomatic internal carotid artery stenosis and
cerebrovascular risk stratification. J Vasc Surg. 2010 Dec;52(6):1486—
96.e1-5.

10. Shimada Y, Oikawa K, Fujiwara S, Ogasawara Y, Sato Y, Narumi S,
Kato T, Oura K, Terayama Y, Sasaki M, Fujimoto K, Yoshida J,
Ogasawara K. Comparison of Three-Dimensional T1-Weighted Magnetic
Resonance and Contrast-Enhanced Ultrasound Plaque Images for Severe
Stenosis of the Cervical Carotid Artery. J Stroke Cerebrovasc Dis. 2017
Sep;26(9):1916-1922

11. Lorenz MW, Polak JF, Kavousi M, Mathiesen EB, Volzke H,
Tuomainen T-P, et al. Carotid intima-media thickness progression to
predict cardiovascular events in the general population (the PROG-IMT
collaborative project): a meta-analysis of individual participant data.
Lancet Lond Engl. 2012 Jun 2;379(9831):2053-62.

12. Lopez-Melgar B, Fernandez-Friera L, Oliva B, Garcia-Ruiz JM,
Pefialvo JL, Gomez-Talavera S, Sanchez-Gonzélez J, Mendiguren JM,
Ibafiez B, Fernandez-Ortiz A, Sanz J, Fuster V. Subclinical Atherosclerosis
Burden by 3D Ultrasound in Mid-Life: The PESA Study. J Am Coll
Cardiol. 2017 Jul 18;70(3):301-313.

13. Xia J, Yin A, Li Z, Liu X, Peng X, Xie N. Quantitative Analysis of
Lipid-Rich Necrotic Core in Carotid Atherosclerotic Plaques by In Vivo
Magnetic Resonance Imaging and Clinical Outcomes. Med Sci Monit.
2017 Jun 6;23:2745-2750.

14. Meschia JF, Bushnell C, Boden-Albala B, Braun LT, Bravata DM,
Chaturvedi S, et al. Guidelines for the primary prevention of stroke: a
statement for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke J Cereb Circ. 2014
Dec;45(12):3754-832.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




15. Spence JD. 3D Ultrasound for Imaging and Quantifying Carotid Ulcers.
AINR Am J Neuroradiol. 2017 May;38(5):E34-E36.

16. Khan AA, Koudelka C, Goldstein C, Zhao L, Yokemick J, Dux M,
Sikdar S, Lal BK. Semiautomatic quantification of carotid plague volume
with three-dimensional ultrasound imaging. J Vasc Surg. 2017
May;65(5):1407-1417

17. Moon SH, Cho YS, Noh TS, Choi JY, Kim B-T, Lee K-H. Carotid
FDG Uptake Improves Prediction of Future Cardiovascular Events in
Asymptomatic  Individuals. JACC Cardiovasc Imaging. 2015
Aug;8(8):949-56.

18. Al-Shali K, House AA, Hanley AJG, Khan HMR, Harris SB,
Mamakeesick M, et al. Differences between carotid wall morphological
phenotypes measured by ultrasound in one, two and three dimensions.
Atherosclerosis. 2005 Feb;178(2):319-25.

19. Kim GH, Youn HJ. Is Carotid Artery Ultrasound Still Useful Method
for Evaluation of Atherosclerosis? Korean Circ J. 2017 Jan;47(1):1-8

20. Pelz JO, Weinreich A, Karlas T, Saur D. Evaluation of Freehand B-
Mode and Power-Mode 3D Ultrasound for Visualisation and Grading of
Internal Carotid Artery Stenosis. PLoS One. 2017 Jan 3;12(1):e0167500.

21. Leong SS, Vijayananthan A, Yaakup NA, Shah N, Ng KH, Acharya
UR, Bilgen M. Observer performance in characterization of carotid plaque
texture and surface characteristics with 3D versus 2D ultrasound. Comput
Biol Med. 2016 Nov 1;78:58-64

22. Cheng J, Pike D, Chow TW, Kirby M, Parraga G, Chiu B. Three-
dimensional ultrasound measurements of carotid vessel wall and plaque
thickness and their relationship with pulmonary abnormalities in ex-
smokers without airflow limitation. Int J Cardiovasc Imaging. 2016
Sep;32(9):1391-1402

23. Wannarong T, Parraga G, Buchanan D, Fenster A, House AA, Hackam
DG, et al. Progression of carotid plague volume predicts cardiovascular
events. Stroke J Cereb Circ. 2013 Jul;44(7):1859-65.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




24. Cheng J, Li H, Xiao F, Fenster A, Zhang X, He X, et al. Fully automatic
plague segmentation in 3-D carotid ultrasound images. Ultrasound Med
Biol. 2013 Dec;39(12):2431-46

25. Chung SW, Shih CC, Huang CC. Freehand three-dimensional
ultrasound imaging of carotid artery using motion tracking technology.
Ultrasonics. 2017 Feb;74:11-20

26. Spence JD. Recent advances in pathogenesis, assessment, and
treatment of atherosclerosis. F1000Res. 2016 Jul 28;5. pii: F1000 Faculty
Rev-1880

27. Krasinski A, Chiu B, Spence JD, Fenster A, Parraga G. Three-
dimensional ultrasound quantification of intensive statin treatment of
carotid atherosclerosis. Ultrasound Med Biol. 2009 Nov;35(11):1763-72.

28. Zhang M, Zhao Q, Gao Y, Wu X, Wang J. Prediction for rupture risk
of carotid artery plaques: A comparative study of 3D-GSM and CAS
system. Eur J Radiol. 2016 Sep;85(9):1659-65.

29. Tuenter A, Selwaness M, Arias Lorza A, Schuurbiers JCH, Speelman
L, Cibis M, van der Lugt A, de Bruijne M, van der Steen AFW, Franco
OH, Vernooij MW, Wentzel JJ. High shear stress relates to intraplaque
haemorrhage in asymptomatic carotid plaques. Atherosclerosis. 2016
Aug;251:348-354.

30. Qiao H, He Q, Chen Z, Xu D, Huang L, He L, Jiang L, Li R, Luo J,
Yuan C, Zhao X. ldentification of early atherosclerotic lesions in carotid
arteries with quantitative characteristics measured by 3D MRI. J Magn
Reson Imaging. 2016 Nov;44(5):1270-1276

31.Naqvi TZ, Chao CJ. A perspective in cardiovascular risk stratification:
role of vascular ultrasound. Future Cardiol. 2016 Mar;12(2):109-14

32. Kumar A, Yang EY, Brunner G, Murray TO, Virani SS, Garami Z,
Ballantyne CM, Morrisett JD, Nambi V. Plaque Volume of Carotid
Endarterectomy Specimens Measured by 3D Ultrasound Technology.
JACC Cardiovasc Imaging. 2016 Sep;9(9):1118-1119

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




33. Hossain MM, AlMuhanna K, Zhao L, Lal BK, Sikdar S. Semiautomatic
segmentation of atherosclerotic carotid artery wall volume using 3D
ultrasound imaging. Med Phys. 2015 Apr;42(4):2029-43

34. Nagvi TZ. Quantifying atherosclerosis by “3D" ultrasound works!: But
there is work to be done. J Am Coll Cardiol. 2015 Mar 24;65(11):1075-7.

35. Riccio SA, House AA, Spence JD, Fenster A, Parraga G. Carotid
ultrasound phenotypes in vulnerable populations. Cardiovasc Ultrasound.
2006;4:44.

36. AlMuhanna K, Hossain MM, Zhao L, Fischell J, Kowalewski G, Dux
M, et al. Carotid plaque morphometric assessment with three-dimensional
ultrasound imaging. J Vasc Surg. 2015 Mar;61(3):690-7.

37. Zettinig O, Hennersperger C, Schulte Zu Berge C, Baust M, Navab N.
3D velocity field and flow profile reconstruction from arbitrarily sampled
Doppler ultrasound data. Med Image Comput Comput Assist Interv.
2014;17(Pt 2):611-8.

38. Provost J, Papadacci C, Arango JE, Imbault M, Fink M, Gennisson JL,
Tanter M, Pernot M. 3D ultrafast ultrasound imaging in vivo. Phys Med
Biol. 2014 Oct 7;59(19):L1-L13

39. van Engelen A, Wannarong T, Parraga G, Niessen WJ, Fenster A,
Spence JD, et al. Three-dimensional carotid ultrasound plaque texture
predicts vascular events. Stroke J Cereb Circ. 2014 Sep;45(9):2695-701

40. Yeom E, Nam KH, Jin C, Paeng DG, Lee SJ. 3D reconstruction of a
carotid bifurcation from 2D transversal ultrasound images. Ultrasonics.
2014 Dec;54(8):2184-92

41. Bar M, Roubec M, Farana R, Li¢ev L, Tomaskova H, Skoloudik D.
Inter-rater reliability of carotid atherosclerotic plague quantification by 3-
dimensional sonography. J Ultrasound Med. 2014 Jul;33(7):1273-8.

42. Lorza AM, Carvalho DD, Petersen J, van Dijk AC, van der Lugt A,
Niessen WJ, Klein S, de Bruijne M. Carotid artery lumen segmentation in
3D free-hand ultrasound images using surface graph cuts. Med Image
Comput Comput Assist Interv. 2013;16(Pt 2):542-9.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




43. Kalashyan H, Shuaib A, Gibson PH, Romanchuk H, Sagqur M, Khan
K, Osborne J, Becher H. Single sweep three-dimensional -carotid
ultrasound: reproducibility in plaque and artery volume measurements.
Atherosclerosis. 2014 Feb;232(2):397-402

44. Fernandez-Ortiz A, Jiménez-Borreguero LJ, Pefialvo JL, Ordovas JM,
Mocoroa A, Fernandez-Friera L, Laclaustra M, Garcia L, Molina J,
Mendiguren JM, Lopez-Melgar B, de Vega VM, Alonso-Farto JC, Guallar
E, Sillesen H, Rudd JH, Fayad ZA, lbafiez B, Sanz G, Fuster V. The
Progression and Early detection of Subclinical Atherosclerosis (PESA)
study: rationale and design. Am Heart J. 2013 Dec;166(6):990-8

45. Hoogi A, Zurakhov G, Adam D. Evaluation of a 3D technique for
quantifying neovascularization within plagues imaged by contrast
enhanced ultrasound. Conf Proc IEEE Eng Med Biol Soc.
2013;2013:1124-7

46. Kalashyan H, Sagqur M, Shuaib A, Romanchuk H, Nanda NC, Becher
H. Comprehensive and rapid assessment of carotid plaques in acute stroke
using a new single sweep method for three-dimensional carotid ultrasound.
Echocardiography. 2013 Apr;30(4):414-8

47. Grebe M, Entrekin R, Collet-Billon A, Harrison G, Sillesen H.
Reproducibility of two 3-D ultrasound carotid plaque quantification
methods. Ultrasound Med Biol. 2014 Jul;40(7):1641-9.

48. Harloff A, Zech T, Wegent F, Strecker C, Weiller C, Markl M.
Comparison of blood flow velocity quantification by 4D flow MR imaging
with ultrasound at the carotid bifurcation. AJNR Am J Neuroradiol. 2013
Jul;34(7):1407-13

49. Bucek RA, Reiter M, Dirisamer A, Haumer M, Fritz A, Minar E, et al.
Three-dimensional color Doppler sonography in carotid artery stenosis.
AJNR Am J Neuroradiol. 2003 Aug;24(7):1294-9.

50. Selwaness M, van den Bouwhuijsen QJ, Verwoert GC, Dehghan A,
Mattace-Raso FU, Vernooij M, Franco OH, Hofman A, van der Lugt A,
Wentzel JJ, Witteman JC. Blood pressure parameters and carotid
intraplague hemorrhage as measured by magnetic resonance imaging: The
Rotterdam Study. Hypertension. 2013 Jan;61(1):76-81

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




51. Johri AM, Chitty DW, Matangi M, Malik P, Mousavi P, Day A, Gravett
M, Simpson C. Can carotid bulb plague assessment rule out significant
coronary artery disease? A comparison of plaque quantification by two-
and three-dimensional ultrasound. J Am Soc Echocardiogr. 2013
Jan;26(1):86-95

52. Yamaguchi M, Sasaki M, Ohba H, Mori K, Narumi S, Katsura N, et al.
Quantitative assessment of changes in carotid plaques during cilostazol
administration using three-dimensional ultrasonography and non-gated
magnetic  resonance  plagque imaging. Neuroradiology. 2012
Sep;54(9):939-45.

53. Koyama S, Hashimoto T, Umahara T, Akai T, Watanabe D, Akimoto
J, Nagao T, Uchihara T, Haraoka J, lIwamoto T. Preoperative prediction of
macrophage infiltration by 3-D tomographic ultrasound in
endoarterectomized carotid plaques in elderly patients. Geriatr Gerontol
Int. 2013 Oct;13(4):834-41

54. Chiu B, Shamdasani V, Entrekin R, Yuan C, Kerwin WS.
Characterization of carotid plaques on 3-dimensional ultrasound imaging
by registration with multicontrast magnetic resonance imaging. J
Ultrasound Med. 2012 Oct;31(10):1567-80

55. Madani A, Beletsky V, Tamayo A, Munoz C, Spence JD. High-risk
asymptomatic carotid stenosis: ulceration on 3D ultrasound vs TCD
microemboli. Neurology. 2011 Aug 23;77(8):744-50.

56. Ukwatta E, Awad J, Ward AD, Buchanan D, Samarabandu J, Parraga
G, Fenster A. Three-dimensional ultrasound of carotid atherosclerosis:
semiautomated segmentation using a level set-based method. Med Phys.
2011 May;38(5):2479-93.

57. Makris GC, Lavida A, Griffin M, Geroulakos G, Nicolaides AN.
Three-dimensional ultrasound imaging for the evaluation of carotid
atherosclerosis. Atherosclerosis. 2011 Dec;219(2):377-83

58. Vicenzini E, Galloni L, Ricciardi MC, Pro S, Sirimarco G, Pulitano P,
Mecarelli O, Di Piero V, Lenzi GL. Advantages and pitfalls of three-
dimensional ultrasound imaging of carotid bifurcation. Eur Neurol.
2011;65(6):309-16

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




59. Wessels T, Harrer JU, Stetter S, Mull M, Klétzsch C. Three-
dimensional assessment of extracranial Doppler sonography in carotid
artery stenosis compared with digital subtraction angiography. Stroke J
Cereb Circ. 2004 Aug;35(8):1847-51.

60. Nonent M, Ben Salem D, Serfaty JM, Buthion V, Pasco-Papon A,
Rotaru C, Bressollette L, Papon X, Pachai C, Fortrat JO, Gouny P, Badra
A, Berge J, Le Bras Y, Cottier JP, Gauvrit JY, Douek P. Overestimation of
moderate carotid stenosis assessed by both Doppler US and contrast
enhanced 3D-MR angiography in the CARMEDAS study. J Neuroradiol.
2011 Jul;38(3):148-55

61. Heliopoulos J, Vadikolias K, Piperidou C, Mitsias P. Detection of
carotid artery plaque ulceration using 3 - dimensional ultrasound. J
Neuroimaging. 2011 Apr;21(2):126-31.

62. Pfister K, Rennert J, Greiner B, Jung W, Stehr A, Géssmann H, Menzel
C, Zorger N, Prantl L, Feuerbach S, Kasprzak P, Jung EM. Pre-surgical
evaluation of ICA-stenosis using 3D power Doppler, 3D color coded
Doppler sonography, 3D B-flow and contrast enhanced B-flow in
correlation to CTA/MRA: first clinical results. Clin Hemorheol Microcirc.
2009;41(2):103-16

63. Kuk M, Wannarong T, Beletsky V, Parraga G, Fenster A, Spence JD.
Volume of carotid artery ulceration as a predictor of cardiovascular events.
Stroke J Cereb Circ. 2014 May;45(5):1437-41.

64. Singh N, Moody AR, Gladstone DJ, Leung G, Ravikumar R, Zhan J,
et al. Moderate carotid artery stenosis: MR imaging-depicted intraplaque
hemorrhage predicts risk of cerebrovascular ischemic events in
asymptomatic men. Radiology. 2009 Aug;252(2):502-8.

65. Harloff A, Zech T, Frydrychowicz A, Schumacher M, Schéllhorn J,
Hennig J, Weiller C, Markl M. Carotid intima-media thickness and
distensibility measured by MRI at 3 T versus high-resolution ultrasound.
Eur Radiol. 2009 Jun;19(6):1470-9.

66. Stumpe KO, Agabiti-Rosei E, Zielinski T, Schremmer D, Scholze J,
Laeis P, et al. Carotid intima-media thickness and plague volume changes
following 2-year angiotensin Il-receptor blockade. The Multicentre

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




Olmesartan atherosclerosis Regression Evaluation (MORE) study. Ther
Adv Cardiovasc Dis. 2007 Dec;1(2):97-106.

67. Chiu B, Beletsky V, Spence JD, Parraga G, Fenster A. Analysis of
carotid lumen surface morphology using three-dimensional ultrasound
imaging. Phys Med Biol. 2009 Mar 7;54(5):1149-67

68. Chiu B, Egger M, Spence JD, Parraga G, Fenster A. Quantification of
carotid vessel wall and plaque thickness change using 3D ultrasound
images. Med Phys. 2008 Aug;35(8):3691-710.

69. Ludwig M, Zielinski T, Schremmer D, Stumpe KO. Reproducibility of
3-dimensional ultrasound readings of volume of carotid atherosclerotic
plaque. Cardiovasc Ultrasound. 2008;6:42.

70. Denzel C, Balzer K, Merhof D, Lang W. 3D cross sectional view to
investigate the morphology of internal carotid artery plaques. Is 3D
ultrasound superior to 2D ultrasound? Ultraschall Med. 2009
Jun;30(3):291-6

71. Heliopoulos J, Vadikolias K, Mitsias P, Artemis D, Tripsianis G,
Piperidou C, et al. A three-dimensional ultrasonographic gquantitative
analysis of non-ulcerated carotid plaque morphology in symptomatic and
asymptomatic carotid stenosis. Atherosclerosis. 2008 May;198(1):129-35.

72. Chiu B, Egger M, Spence JD, Parraga G, Fenster A. Quantification of
progression and regression of carotid vessel atherosclerosis using 3D
ultrasound images. Conf Proc IEEE Eng Med Biol Soc. 2006;1:3819-22.

73. Kakkos SK, Nicolaides AN, Charalambous I, Thomas D, Giannopoulos
A, Naylor AR, et al. Predictors and clinical significance of progression or
regression of asymptomatic carotid stenosis. J Vasc Surg. 2014
Apr;59(4):956-67.

74. Landry A, Ainsworth C, Blake C, Spence JD, Fenster A. Manual
planimetric measurement of carotid plague volume using three-
dimensional ultrasound imaging. Med Phys. 2007 Apr;34(4):1496-505.

75. Egger M, Spence JD, Fenster A, Parraga G. Validation of 3D
ultrasound vessel wall volume: an imaging phenotype of carotid
atherosclerosis. Ultrasound Med Biol. 2007 Jun;33(6):905-14.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




76. Clevert DA, Johnson T, Michaely H, Jung EM, Flach PM, Strautz TI,
Clevert DA, Reiser M, Schoenberg SO. High-grade stenoses of the internal
carotid artery: comparison of high-resolution contrast enhanced 3D MRA,
duplex sonography and power Doppler imaging. Eur J Radiol. 2006
Dec;60(3):379-86

77. lgase K, Kumon Y, Matsubara I, Arai M, Goishi J, Watanabe H, et al.
Utility of 3-dimensional ultrasound imaging to evaluate carotid artery
stenosis: comparison with magnetic resonance angiography. J Stroke
Cerebrovasc Dis Off J Natl Stroke Assoc. 2015 Jan;24(1):148-53.

78. Fenster A, Blake C, Gyacskov I, Landry A, Spence JD. 3D ultrasound
analysis of carotid plague volume and surface morphology. Ultrasonics.
2006 Dec 22;44 Suppl 1:e153-7

79. Ainsworth CD, Blake CC, Tamayo A, Beletsky V, Fenster A, Spence
JD. 3D ultrasound measurement of change in carotid plaque volume: a tool
for rapid evaluation of new therapies. Stroke J Cereb Circ. 2005
Sep;36(9):1904-9.

80. Landry A, Spence JD, Fenster A. Measurement of carotid plaque
volume by 3-dimensional ultrasound. Stroke. 2004 Apr;35(4):864-9.

81. Landry A, Spence JD, Fenster A. Quantification of carotid plaque
volume measurements using 3D ultrasound imaging. Ultrasound Med Biol.
2005 Jun;31(6):751-62.

82. Flis V, Tetickovic E, Breznik S, Stirn B, Matela J, Miksi¢ K. The
measurement of stenosis of the internal carotid artery: comparison of
doppler ultrasound, digital subtraction angiography and the 3D CT volume
rendering technique. Wien Klin Wochenschr. 2004;116 Suppl 2:51-5.

83. Egger M, Krasinski A, Rutt BK, Fenster A, Parraga G. Comparison of
B-mode ultrasound, 3-dimensional ultrasound, and magnetic resonance
Imaging measurements of carotid atherosclerosis. J Ultrasound Med Off J
Am Inst Ultrasound Med. 2008 Sep;27(9):1321-34.

84. Treece GM, Prager RW, Gee AH, Berman L. Correction of probe
pressure artifacts in freehand 3D ultrasound. Med Image Anal. 2002
Sep;6(3):199-214.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




85. Kakkos SK, Griffin MB, Nicolaides AN, Kyriacou E, Sabetai MM,
Tegos T, et al. The size of juxtaluminal hypoechoic area in ultrasound
Images of asymptomatic carotid plaques predicts the occurrence of stroke.
J Vasc Surg. 2013 Mar;57(3):609-18.e1; discussion 617-8.

86. Schminke U, Hilker L, Motsch L, Griewing B, Kessler C. VVolumetric
assessment of plaque progression with 3 - dimensional ultrasonography
under statin therapy. J Neuroimaging Off J Am Soc Neuroimaging. 2002
Jul;12(3):245-51.

87. Schminke U, Motsch L, Hilker L, Kessler C. Three-dimensional
ultrasound observation of carotid artery plaque ulceration. Stroke J Cereb
Circ. 2000 Jul;31(7):1651-5.

88. Kozakova M, Morizzo C, Andreucetti F, Palchetti P, Parenti G,
Palombo C. Quantification of extracranial carotid artery stenosis by
ultrafast three-dimensional ultrasound. J Am Soc Echocardiogr Off Publ
Am Soc Echocardiogr. 2001 Dec;14(12):1203-11.

89. Friese S, Krapf H, Fetter M, Klose U, Skalej M, Kiker W.
Ultrasonography and contrast-enhanced MRA in ICA-stenosis: is
conventional angiography obsolete? J Neurol. 2001 Jun;248(6):506-13.

90. Egger M, Chiu B, Spence JD, Fenster A, Parraga G. Mapping spatial
and temporal changes in carotid atherosclerosis from three-dimensional
ultrasound images. Ultrasound Med Biol. 2008 Jan;34(1):64-72.

91. Keberle M, Jenett M, Beissert M, Jahns R, Haerten R, Hahn D. Three-
dimensional power Doppler sonography in screening for carotid artery
disease. J Clin Ultrasound. 2000 Nov-Dec;28(9):441-51.

92. Palombo C, Kozakova M, Morizzo C, Andreuccetti F, Tondini A,
Palchetti P, et al. Ultrafast three-dimensional ultrasound: application to
carotid artery imaging. Stroke J Cereb Circ. 1998 Aug;29(8):1631-7.

93.Gill JD, Ladak HM, Steinman DA, Fenster A. Accuracy and variability
assessment of a semiautomatic technique for segmentation of the carotid
arteries from three-dimensional ultrasound images. Med Phys. 2000
Jun;27(6):1333-42.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




94. Allott CP, Barry CD, Pickford R, Waterton JC. Volumetric assessment
of carotid artery bifurcation using freehand-acquired, compound 3D
ultrasound. Br J Radiol. 1999 Mar;72(855):289-92.

95. Awad J, Krasinski A, Parraga G, Fenster A. Texture analysis of carotid
artery atherosclerosis from threedimensional ultrasound images. Med
Phys. 2010 Apr;37(4):1382-91.

96. Delcker A, Tegeler C. Influence of ECG-triggered data acquisition on
reliability for carotid plaque volume measurements with a magnetic sensor
three-dimensional ultrasound system. Ultrasound Med Biol. 1998
May;24(4):601-5.

97. Griewing B, Schminke U, Morgenstern C, Walker ML, Kessler C.
Three-dimensional ultrasound angiography (power mode) for the
quantification of carotid artery atherosclerosis. J Neuroimaging Off J Am
Soc Neuroimaging. 1997 Jan;7(1):40-5

98. Griewing B, Romer T, Spitzer C, Ludemann J, Gunther A, Kessler C.
Hormone replacement therapy in postmenopausal women: carotid intima-
media thickness and 3-D volumetric plaque quantification. Maturitas. 1999
May 31;32(1):33-40.

99. Delcker A, Diener HC. Quantification of atherosclerotic plaques in
carotid arteries by three-dimensional ultrasound. Br J Radiol. 1994
Jul;67(799):672-8.

100. Sillesen H, Muntendam P, Adourian A, Entrekin R, Garcia M, Falk E,
Fuster V. Carotid plaque burden as a measure of subclinical
atherosclerosis: comparison with other tests for subclinical arterial disease
in the High Risk Plague Biolmage study. JACC Cardiovasc Imaging. 2012
Jul;5(7):681-9

101. Pollex RL, Spence JD, House AA, Fenster A, Hanley AJG, Zinman
B, et al. A comparison of ultrasound measurements to assess carotid
atherosclerosis development in subjects with and without type 2 diabetes.
Cardiovasc Ultrasound. 2005;3:15.

102. Alonso A, Artemis D, Hennerici MG. Molecular imaging of carotid
plague vulnerability. Cerebrovasc Dis. 2015;39(1):5-12.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




103. M. Reiter, R. Horvat, S. Puchner, W. Rinner, P. Polterauer, J.
Lammer, E. Minar and R.A Bucek Plaque Imaging of the Internal Carotid
Artery—Correlation of B-Flow Imaging with Histopathology American
Journal of Neuroradiology January 2007, 28 (1) 122-126;

104. Hayrapet Kalashyan, Ashfag Shuaib, Patrick H. Gibson, Helen
Romanchuk, Maher Saqqur, Khurshid Khan, Jonathon Osborne Single
sweep three-dimensional carotid ultrasound: Reproducibility in plaque and
artery volume measurements Atherosclerosis February 2014, 232: 397-402

105. Fenster A., Downey D. B., Cardinal H. N. Three-dimensional
ultrasound imaging. Phys. Med. Biol. 2001 46, R67—R99.

106. Fenster A., Downey D. B. Three-dimensional ultrasound imaging.
Annu. Rev. Biomed. Eng. 2000 2, 457-475.

107. Spence JD, Solo K. Resistant Atherosclerosis: The Need for
Monitoring of Plaque Burden. Stroke. 2017 Jun;48(6):1624-1629.

108. van Engelen A., Wannarong T., Parraga G., Niessen WJ., Fenster A.,
Spence JD., de Bruijne M. Three-dimensional carotid ultrasound plaque
texture predicts vascular events. Stroke. 2014 Sep;45(9):2695-701.

109. Cloutier G, Cardinal MR, Ju Y, Giroux MF, Lanthier S, Soulez G.
Carotid Plaque Vulnerability Assessment Using Ultrasound Elastography
and Echogenicity Analysis. AJR Am J Roentgenol. 2018 Oct;211(4):847-
855.

110. Di Leo N, Venturini L, de Soccio V, Forte V, Lucchetti P, Cerone G,
Alagna G, Caratozzolo M, Messineo D, Di Gioia C, Di Marzo L, Fresilli
D, De Vito C, Pugliese G, Cantisani V, D'Ambrosio F. Multiparametric
ultrasound evaluation with CEUS and shear wave elastography for carotid
plaque risk stratification. J Ultrasound. 2018 Dec;21(4):293-300.

111. Roy Cardinal MH, Heusinkveld MHG, Qin Z, Lopata RGP, Naim C,
Soulez G, Cloutier G. Carotid Artery Plague Vulnerability Assessment
Using Noninvasive Ultrasound Elastography: Validation With MRI. AJR
Am J Roentgenol. 2017 Jul;209(1):142-151.

112. Liu Z, Bai Z, Huang C, Huang M, Huang L, Xu D, Zhang H, Yuan C,
Luo J. Interoperator Reproducibility of Carotid Elastography for

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




Identification of Vulnerable Atherosclerotic Plaques. IEEE Trans Ultrason
Ferroelectr Freq Control. 2019 Mar;66(3):505-516

113. Huang C, Pan X, He Q, Huang M, Huang L, Zhao X, Yuan C, Bai J,
Luo J. Ultrasound-Based Carotid Elastography for Detection of Vulnerable
Atherosclerotic Plaques Validated by Magnetic Resonance Imaging.
Ultrasound Med Biol. 2016 Feb;42(2):365-77

114. Zhang Q, Li C, Zhou M, Liao Y, Huang C, Shi J, Wang Y, Wang W.
Quantification of carotid plague elasticity and intraplague
neovascularization using contrast-enhanced ultrasound and image
registration-based elastography. Ultrasonics. 2015 Sep;62:253-62.

115. Goudot G, Khider L, Pedreira O, Poree J, Julia P, Alsac JM, Amemiya
K, Bruneval P, Messas E, Pernot M, Mirault T. Innovative Multiparametric
Characterization of Carotid Plaque Vulnerability by Ultrasound. Front
Physiol. 2020 Mar 3;11:157

116. Nieuwstadt HA, Fekkes S, Hansen HH, de Korte CL, van der Lugt A,
Wentzel JJ, van der Steen AF, Gijsen FJ. Carotid plaque elasticity
estimation using ultrasound elastography, MRI, and inverse FEA - A
numerical feasibility study. Med Eng Phys. 2015 Aug;37(8):801-7

117. Garrard JW, Ummur P, Nduwayo S, Kanber B, Hartshorne TC, West
KP, Moore D, Robinson TG, Ramnarine KV. Shear Wave Elastography
May Be Superior to Greyscale Median for the Identification of Carotid
Plague Vulnerability: A Comparison with Histology. Ultraschall Med.
2015 Aug;36(4):386-90.

118. Ramnarine KV, Garrard JW, Dexter K, Nduwayo S, Panerai RB,
Robinson TG. Shear wave elastography assessment of carotid plague
stiffness: invitro reproducibility study. Ultrasound Med Biol. 2014
Jan;40(1):200-9.

119. Ramnarine KV, Garrard JW, Kanber B, Nduwayo S, Hartshorne TC,
Robinson TG. Shear wave elastography imaging of carotid plagues:
feasible, reproducible and of clinical potential. Cardiovasc Ultrasound.
2014 Dec 8;12:49

120. Widman E, Maksuti E, Larsson D, Urban MW, Bjallmark A, Larsson
M. Shear wave elastography plaque characterization with mechanical

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




testing validation: a phantom study. Phys Med Biol. 2015 Apr
21;60(8):3151-74.

121. Lou Z, Yang J, Tang L, Jin Y, Zhang J, Liu C, Li Q. Shear Wave
Elastography Imaging for the Features of Symptomatic Carotid Plaques: A
Feasibility Study. J Ultrasound Med. 2017 Jun;36(6):1213-1223.

122. Zamani M, Skagen K, Scott H, Russell D, Skjelland M. Advanced
ultrasound methods in assessment of carotid plague instability: a
prospective multimodal study. BMC Neurol. 2020 Jan 29;20(1):39.

123. Naim C, Cloutier G, Mercure E, Destrempes F, Qin Z, EI-Abyad W,
Lanthier S, Giroux MF, Soulez G. Characterisation of carotid plaques with
ultrasound elastography: feasibility and correlation with high-resolution
magnetic resonance imaging. Eur Radiol. 2013 Jul;23(7):2030-41.

124. Nayak R, Schifitto G, Doyley MM. Noninvasive carotid artery
elastography using multielement synthetic aperture imaging: Phantom and
in vivo evaluation. Med Phys. 2017 Aug;44(8):4068-4082

125. Chayer B, van den Hoven M, Cardinal MR, Li H, Swillens A, Lopata
R, Cloutier G. Atherosclerotic carotid bifurcation phantoms with stenotic
soft inclusions for ultrasound flow and vessel wall elastography imaging.
Phys Med Biol. 2019 May 2;64(9):095025.

126. Fekkes S, Hansen HHG, Menssen J, Saris AECM, de Korte CL. 3-D
Strain Imaging of the Carotid Bifurcation: Methods and in-Human
Feasibility. Ultrasound Med Biol. 2019 Jul;45(7):1675-1690

127. Huang C, He Q, Huang M, Huang L, Zhao X, Yuan C, Luo J. Non-
Invasive ldentification of Vulnerable Atherosclerotic Plaques Using
Texture Analysis in Ultrasound Carotid Elastography: An In Vivo
Feasibility Study Validated by Magnetic Resonance Imaging. Ultrasound
Med Biol. 2017 Apr;43(4):817-830.

128. Liu F, Yong Q, Zhang Q, Liu P, Yang Y. Real-time tissue
elastography for the detection of vulnerable carotid plaques in patients
undergoing endarterectomy: a pilot study. Ultrasound Med Biol. 2015
Mar;41(3):705-12

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




129. Xenikou MF, Golemati S, Gastounioti A, Tzortzi M, Moraitis N,
Charalampopulos G, Liasis N, Dedes A, Besias N, Nikita KS. Using
ultrasound image analysis to evaluate the role of elastography imaging in
the diagnosis of carotid atherosclerosis. Annu Int Conf IEEE Eng Med Biol
Soc. 2015;2015:6313-6.

130. Garrard JW, Ramnarine KV. Shear-wave elastography in carotid
plaques: comparison with grayscale median and histological assessment in
an interesting case. Ultraschall Med. 2014 Feb;35(1):3-4.

131. Doherty JR, Dahl JJ, Kranz PG, El Husseini N, Chang HC, Chen NK,
Allen JD, Ham KL, Trahey GE. Comparison of Acoustic Radiation Force
Impulse Imaging Derived Carotid Plaque Stiffness With Spatially
Registered MRI Determined Composition. IEEE Trans Med Imaging. 2015
Nov;34(11):2354-65

132. Pan FS, Yu L, Luo J, Wu RD, Xu M, Liang JY, Zheng YL, Xie XY.
Carotid Artery Stiffness Assessment by Ultrafast Ultrasound Imaging:
Feasibility and Potential Influencing Factors. J Ultrasound Med. 2018
Dec;37(12):2759-2767.

133. Schmitt C, Soulez G, Maurice RL, Giroux MF, Cloutier G.
Noninvasive vascular elastography: toward a complementary
characterization tool of atherosclerosis in carotid arteries. Ultrasound Med
Biol. 2007 Dec;33(12):1841-58.

134. Zhang B, Gu J, Qian M, Niu L, Ghista D. Study of correlation between
wall shear stress and elasticity in atherosclerotic carotid arteries. Biomed
Eng Online. 2018 Jan 16;17(1):5.

135. Zhang PF, Su HJ, Yao GH, Wu W, Zhang M, Liu CX, Jiang H, Ding
SF, Zhang C, Zhao YX, Zhang Y. Plaque volume compression ratio, a
novel biomechanical index, is independently associated with ischemic
cerebrovascular events. J Hypertens. 2009 Feb;27(2):348-56

136. Korukonda S, Nayak R, Carson N, Schifitto G, Dogra V, Doyley MM.
Noninvasive vascular elastography using plane-wave and sparse-array
imaging. IEEE Trans Ultrason Ferroelectr Freq Control. 2013
Feb;60(2):332-42

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




137. Baldewsing RA, Schaar JA, Mastik F, Oomens CW, van der Steen
AF. Assessment of vulnerable plague composition by matching the
deformation of a parametric plague model to measured plaque
deformation. IEEE Trans Med Imaging. 2005 Apr;24(4):514-28. doi:
10.1109/tmi.2005.844170.

138. Maurice RL, Ohayon J, Frétigny Y, Bertrand M, Soulez G, Cloutier
G. Noninvasive vascular elastography: theoretical framework. IEEE Trans
Med Imaging. 2004 Feb;23(2):164-80.

139. Marlevi D, Mulvagh SL, Huang R, DeMarco JK, Ota H, Huston J 3rd,
Winter R, Macedo TA, Abdelmoneim SS, Larsson M, Pellikka PA, Urban
MW. Combined spatiotemporal and frequency-dependent shear wave
elastography enables detection of vulnerable carotid plaques as validated
by MRI. Sci Rep. 2020 Jan 15;10(1):403

140. Okimoto H, Ishigaki Y, Koiwa Y, Hinokio Y, Ogihara T, Suzuki S,
Katagiri H, Ohkubo T, Hasegawa H, Kanai H, Oka Y. A novel method for
evaluating human carotid artery elasticity: possible detection of early stage
atherosclerosis in subjects with type 2 diabetes. Atherosclerosis. 2008
Jan;196(1):391-397.

141. Yen CL, Chang HY, Huang SY, Huang YC, Jeng CM. Combination
of tissue harmonic sonography, real-time spatial compound sonography
and adaptive image processing technique for the detection of carotid
plagues and intima-medial thickness. Eur J Radiol. 2009 Jul;71(1):11-6.

142. Khalid AlMuhanna, et.al. Carotid plague morphometric assessment
with three-dimensional ultrasound imaging Journal of Vascular Surgery
Volume 61, Issue 3

143. Amir A Khan, Christian Koudelka, Carly Goldstein, Limin Zhao,
John Yokemick, Moira Dux, Siddhartha Sikdar, Brajesh K Lal, Marc
Semiautomatic quantification of carotid plaque volume with three-
dimensional ultrasound imaging J Vasc Surg. 2017 May;65(5):1407-1417

144, Gee-Hee Kim, Ho-Joong Youn2 Is Carotid Artery Ultrasound Still
Useful Method for Evaluation of Atherosclerosis? Korean Circ J. 2017
Jan;47(1):1-8.

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




145. Arna van Engelen , Thapat Wannarong , Grace Parraga , Wiro J
Niessen , Aaron Fenster , J David Spence , Marleen de Bruijne Three-
dimensional carotid ultrasound plaque texture predicts vascular events
Stroke 2014 Sep;45(9):2695-701.

146. Joseph Awad 1, Adam Krasinski, Grace Parraga, Aaron Fenster
Texture analysis of carotid artery atherosclerosis from three-dimensional
ultrasound images Med Phys. 2010 Apr;37(4):1382-91

147. Minyu Zhang, Qian Zhao, Yu Gao, Xinhuai Wu, Jianhua Wang
Prediction for rupture risk of carotid artery plagues: A comparative study
of 3D-GSM and CAS system Eur J Radiol. 2016 Sep;85(9):1659-65.

148. Leticia Ferndndez-Friera, Borja Ibafiez, Valentin Fuster Imaging
Subclinical Atherosclerosis: Is It Ready for Prime Time? August 2014
Journal of Cardiovascular Translational Research 7(7)

149. Amer M Johri 1, David W Chitty, Murray Matangi, Paul Malik, Parvin
Mousavi, Andrew Day, Matthew Gravett, Chris Simpson Can carotid bulb
plague assessment rule out significant coronary artery disease? A
comparison of plaque quantification by two- and three-dimensional
ultrasound J Am Soc Echocardiogr. 2013 Jan;26(1):86-95

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91




Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 17:20:51 EEST - 3.145.9.91

43



