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ULTRASOUND AND PATHOMORPHOLOGICAL CRITERIA FOR DIAGNOSIS OF ATHEROS CLEROTIC

PLAQUES OF THE INTERNAL CAROTID ARTERY

IIpoBeneHo 3icTaB/IeHHA pe3yiabTaTiB maToMopdosoriutHoro i JoomepauiiiHoro yJIbTpazBYKoOBoOro gociigxeHn 220
ATePOCKIEPOTHYHUX OJIALUIOK BHYTPIIIHLOI COHHOT apTepii, BUIa/IeHUX NMPH omepauii KapoTHIHOI eHJapTepeKTOoMil.
BceranoBiIeHo, 1o exorpadiivHa KapTHHA OJIAIIOK BUZHAYACTLCHA MOETHAHHAMH Pi3HOMAHITHHX KOMIIOHEHTIB, fIki MaloTh
BIIACTHBOCTI fIK Till0eX0reHHOCTi (aTepoMaTo3, HEKPO3 i HAGPAK BOJIOKHHUCTHX CTPYKTYP, CKYIMYeHHH MHUCTUX Makpodaris
i HOBOCTBOpPEHHX CcYIMH), Tak i rimepexoreHHocti (§iGpo3, xkajabiuHO3). BignmoBigHicTh exorpadiuHoi kapTHUHHU
ATePOCKJIEPOTHYHHUX GJIANIOK Ta iX maToMopdo/ioriyHoi ¢cTPYKTYpH BMABJIEHO NPHU JociimkeHHi 82 % oxHopiaHmx
rifnmoexoreHHUX aTepoCKJIePOTHYHHX GJIAIOK, 72 % oaHOpigHMX rinmepexoreHHux, 80 % Heo HOPiTHUX 3 TepeBarow
rilnoexoreHHOro KOMIOHeHTa, 72 % HeOTHOPIAHMX 3 INepeBarol rinepexoreHHoro KoMmoHeHTa. BiamomiaHicTs
exorpadgiuHoi Ta maToMop@oIOTiYHOI KAPTHH ATePOCKIePOTHYHHX OJIAIIOK BCiXx THUMIB ckiaaina 77,2 %.

The correlation of the morphological and preoperational results of the ultrasound examination of 220
atherosclerotic plaques of the internal carotid artery sine ablated as a result of the carotid endarteractomy was
carried out. It has been found that the echographic picture of the plaques is defined by the combinations of
various components possessing the properties of both hypoechogeniety (atheromatosis, necrosis and the edema
of the fibrous structures). The conformity of the echographic picture of the atherosclerotic plaques and their
morphological structure were revealed at the examination of 82 % of homogeneous hypoechogenic atherosclerotic
plaques, 72 % of homogeneous hyperechogenic, 80 % of inhomogeneous ones with the predominance of the
hyperechogenic component, 72 % of inhomogeneous with the predominance of the hyperechogenic component.
The conformity of the echogenic picture and the morphological structure of the atherosclerotic plaques of all the

types have made up 77.2 %.

IocranoBka nmpolJemMu i aHadI3 OCTAHHIX
AociKeHs Ta nyouikaniii. B octanni poku B mpak-
THKY CYIUHHOI XIpyprii BBIMIIUTO oONEpaliiifHe YIbT-
Pa3BYKOBE JOCTIKCHHS BHYTPIIIHBOI COHHOI apTepii
(BCA), 110 103BOIsI€ BUBHAMATH HE JIHIIC CTYIIHb Ie-
MOJIHUHAMIYHHUX 3MiH, aJi¢ H OLIHIOBATH CTPYKTYPY aTe-
pocknepornunux ook (ACB) [1-3]. Vaerpassy-
koBi gani mpo cTpyktypy ACB pasom 3 wiiHIYHUMH
JAHUMU 1 Pe3yNIbTaTaMH IHIIHX METOMIB OOCTC/KCHHS
MalOTh BHpIIIATbHE 3HAYCHHS AN BHOOPY MOIANb-
I0i TIKYBaJIbHOI TAKTHUKH, 30KPEMa BHPILICHHS TATAH-
HsI TTPO HEOOX1AHICTh MPOBCACHHS KAPOTHIHOI CHAAp-
tepekromii (KE) [2, 4].

Ha cvoroani 3’ sBunucs nybnikauii [1, 4-6], npu-
CBSUCHI BUBUCHHIO MATOMOPHONOTIYHOI CTPYKTYPHU Ta
exorpadiunoi kapruan ACB. JloBeacHo, 1mo rimoexo-
reaHi ACh npencrapieHi nepeBayKHO aTepOMATO3HH-
MH MacaMH, KPHCTaJIaMH XOJCCTCPHHY Ta KCAHTOM-
HUX KniTaH. [Ipy npoMy aBTOpH BiA3HAYAIOTE 3B 30K
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MIXK CTYIICHEM BHPaKCHHS BUILCBKA3AHUX KOMIIO-
HeHTiB ACH 1 BHHUKHEHHAM MOPYLICHb MO3KOBOTO KPO-
B00OIry. Tax, 301IbIICHHS 00’ €My aTepOMATO3HUX Mac
a00 PO3BUTOK BHYTPIMIHBOOSIIIKOBOTO KPOBOBHIHBY
MOXKYTb CIIPHSTH PO3PHUBY il MOKPHUIIKH, 30LTBIICHHIO
obcary ACh 3 mactymanMm tpomGozom BCA. Kpim
Toro, Buxix Ha nmoeepxHio AChH moreHiiHO emMO0m0-
TEHHOTO Matepiaiy (KpPHUCTATIIB XOICCTCPUHY, aTepo-
MAaTO3HUX MacC, KanbLHU(IKATIB) MOKE MPU3BECTH M0
embomii BCA Ta ii rimok [3].

IMosnwuit 36ir maromopdomnoriunoi crpykrypu ACB,
sugancHux npu KE (mocmimkenHs GionTaris), 1 iX €xo-
rpagiuHoi KapTHHHU criocTepirascs y 67-90 % xBopux
[2, 4, 5]. Taka po3bIKHICTE PE3YABTATIB AOCTIIKEHD
BKa3y€e HA HCOOXIAHICTh MOAANBIIONQ MOTTHOICHOrO
BuB4YCHHS naToMopdonoriunoi ctpykrypu ACh BCA
1 IOPIBHSAHHS 1i 3 JAHUMH VABTPA3BYKOBOTO JOCIIHKCH-
HA 3 METOIO BHsIBICHHS koMoHeHTIB ACD, sxi Bu3Ha-
YaloTh BiAMOBIHI exorpadiuHi 03HAKH, a TAKOXK MPH-
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YHHH HEBIAMIOBIAHOCTI iX VABTPA3BYKOBOI Ta MATOMOP-
¢onoriunoi kaprunu ACH, mo 1 craso METor HAIIOro
JOCIIIKCHHSL.

Marepianu i Mmetogu. Mu npoBenu maToMop-
dosnoriune gocmipxeHHs 220 BUMAIKIB ONEPALIHHOTO
marepiany BCA, orpumanux npu onepanii KE 3a ne-
catb pokis (2004-2013 pp.). [Ipooneposano 210 xBo-
pux (v 10 omepauiro BukoHaHo Ha odugsox BCA).
OOcTexeHH: Ta NIKYBaHHS MPOBOAMIN V BIATLUICHHI
cyaunHOi xipyprii JIbBIBCbKOI 00macHOi KMiHIYHOL
nikapsi. Cepen xBopux Oyno 178 1os0BikiB 142 xiHKH
BikoM B1x 50 10 85 pokis. Po3moain xBopux 3a BIKOBH-
MU rpynaMu Takui: 50-59 pokis — 48, 60—69 pokis —
120, 70-79 pokis — 32, crapui 80 pokie — 10. Etan
00CTEKCHHS BCl MALIEHTH MPOXOIUIN 3a CTAHAAPTH-
30BaHOO cxeMoro. [licnd kiiHIKo-1a00paToOpHOro K0c-
J1OKCHHS IPOBOAMIIH IHCTPYMEHTAIbHE OOCTC:KCHHSL.
Ho 1 micns onepauii XBopux orfgaas Hespornartoror. [pu
HEOOXIAHOCT] MALIEHTIB KOHCYIBTYBATH KapAiOJIOr,
OKY/IICT, OTOJIAPUHTONOT. JliarH03 BCTAHOBTFOBAITH IIPH
JOYIUICKCHOMY VABTPa3ByKoBoMY ckanysanHI CA (vib-
Tpaconorpadiunmii anapar “‘Ultramark-9” cipmu ATL).

3a TaHUMH YIBTPA3BYKOBOTO JOCIIIKEHHS, Y BCIX
xBopux creno3 BCA OyB He men1e 50 %, mpu npomMy
B 172 xBOpUX cTYyMiHb cTeHO3Y Aocsra 70 % 1 6iibme.
3a kmacudikariero, sanpomnonosanor Grey-Weale A. C.
et al. [7], ACB noaineHo Ha YOTHPH BUAHM 32 €XOrpa-
(bIMHOKO KAPTUHOK: OHOPIHI rinoexorerH ACh — 44,
oxHopiaHi rinepexoreHHl ACh — 56, neoanopiani ACh
13 TICPEBAKAHHSM TIIIOCXOTCHHOTO KOMIOHEHTa — 87 1
ueoanopiaai ACD i3 nepeBaskaHHIM TIEPEXOTCHHOTO
KOMITOHEHTa — 33.

Onepauiiinnit Matepian gikcysanu B 10 % po3uuni
dbopmaminy, po3pizanu Ha Kijbka 0;10kiB. biaoku 3amm-
BaH B napadiH, 3pi3u TOBIIKWHOK 3-8 MxMm 3adapbo-
BYBA/IM FEMATOKCHJTIHOM Ta CO3UHOM, (PYKCETIHOM 32
Beiireprom, pezopunH-dykcHHOM 32 XapToM.

PesynbraTi gociigkeHb Ta iX 00roBOpeHHs.
3 METOKO 3iCTaBICHHS PE3ynbsTaTtie maroMopdomoriv-
HOrO 1 ynbTpa3BykoBoro Aocimkenns Bci ACh Oynu
MOALTCHI Ha IIiCTh rpyI. B 0cHOBI moxiny Ha i rpymu —
CTYTIHb BUPAKCHHS aTepoMaro3y, $iopo3y 1 KaTbLMHO-
3y B ACB, a Takox pi3HI MOEAHAHHS LIUX KOMITOHCHTIB.

V¥ I rpyny Briroueno 48 ACD, B sikux niepeBaxan
arcpomaro3. ®i0po3 OyB HE3HAYHHH Ta BHUABISABCA
JIVIIE B IOKPHLILI.

II rpyny cknamu 27 ACB, B sxux ¢ibpo3 nepesa-
JKaB HAJ aTepoMaro30M Ta CIOCTEPIraBcd B MTUOHHI
OISILIKH.

B Il rpyny BriroueHo 56 ACB, ocHOBHY Macy sSIKUX
CTAaHOBUB aTepPOMAaTo3, sIK B | TpyIi, ajne Ha BiAMIHY
BiJ Hel, moeaHyBaBcd 13 (iOpPo30M Ta KaIbLIMHOZOM.
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OcraHHii MaB BUINISL HEBETUKHX AUQY3HUX neTpudi-
KaTiB, sKi 3aiiManu 1o 1/4 monepeunux 3pizis AChB.

IV rpyny cxnamu 39 ACB, B gkux mepeBakaiu
¢$i6po3 1 kaapHHO3. ATepoMaro3 OyB BHPAKCHHM
HE3HAYHO, CIIOCTEPIraBcs V BHIVIAAI HEBEIUKHUX BOT-
HUIII, TOAI SIK BOCHHUINA neTpudikaiiii 3aiiMaim OuTbI
Hik 1/3 monepeunux 3pizis ACB.

V rpyna npeacrasneHa 30 ACBh, nna sxux xa-
pakTepHe noegHaHHS (HIOPO3Y 3 KAJIbLIHHO30M, aTCPO-
maro3 y uux ACh BusBneHuii e OyB.

VI rpyna cknaganacs 3 20 ACB, B skux nepesa-
kaB (Hi0po3, 1HIN KOMIIOHCHTH MaHKe BIACYTHI.

Cepen 66 ognopinuux rimoexoreaanx ACh exor-
padiuna kaptuna 34 3 vux (I 1 Il rpynu) noBHICTIO
BiamoBigaia ix maromopdomnoriuniii crpykrypi. Lle
OB’ S13aHO 13 3HAYHUM IICPEBAKAHHAM Y HHX T1ITOEX0-
TCHHUX KOMIIOHCHTIB (aT€pOMaro3) Haa TiePexXoreH-
HuMH ($i6po3 1 merpudikanis). B 20 ACB iHmux rpyn
TaKOXK BHSABJICHO BIAMOBLAHICTh NATOMOP(OIOriaHOi
cTpyKTYpH exorpadiuniii kaptusi. [Ipu mpomy sk rimo-
CXOTCHHHH KOMITOHCHT HOPSJ 3 arepoMaTo30M BHC-
Tynanu iHmi cTpykrypHi kommoneHTH ACB. Tak, B
BocbMH 3 ACB II rpyny, cepea BOTOKHUCTUX CTPYK-
TYP BHSBJICHO BETMKI CKYITICHHS KCAHTOMHUX KITITHH,
0, BIPOT1IHO, 3HIKYBAIO CXOTCHHICTD MEPEBAKAIO-
4oro B ACH §hiOpos3Horo koMnoHeHTa 1 TOPsiA 3 BOTHU-
[IEM aTepoMaTo3y 3yMOBHIIO OXHOPLIHY EXOCTPYKTYPY
1 3HMKCHY CXOTCHHICTh. Ik KOMITIOHEHTH, 1[0 BU3HAYA-
10Tb rinoexoreHHicTb ACB, MOTTTH BUCTYIIUTH: MAaCHB-
HUH Hekpo3 BonokHUCTHX cTPYKTYp (ciM ACBH I rpy-
1), BEJIUKA KUIBKICTh HOBOCTBOPSHHUX CYAUH (IIICTh
ACB V i VI rpymn), npHCTIHKOBHH TPOMO 13 HOYATKO-
BrmH sgeuiaMu oprasizamii (tpu ACh VI rpymm). Cnig
TaKOXK MAKPECIUTH, IO TAKUH TICPEXOTCHHUI KOM-
noHeHT, gk nerpudikanis (micte ACB V rpymm), Oy
MPEACTABICHHUI HEBSTUKUMH BOTHHUILNAMH 1, HMOBIPHO,
HE MaB CYTTEBOTO BILTHBY Ha YIIBTPa3ByKoB1 JaHi. Exor-
padiuna xapruna cemu ACB 11 1 IV rpyn He Biamosi-
Jana ix matoMopQOIOTidHIM CTPYKTYpl V 3B A3KY 3
MEPEBAYKAHHSAM TIIEPEXOrCHHOTo KOMITOHEHTA (i0po-
3y HaJ TIMOEXOrCHHUM — aTepoMaTtosy (B YOTHPbOX
ACB II rpynm) i BiACYTHICTIO aTepoMarto3y (B ABOX
ACB VI rpymon).

IoBHwui 36ir exorpadiuHoi Ta maroMoporToriaHol
ctpvkrypu BussineHo B 23 ACB i3 47 3 IV-VI rpyn
OJHOPIAHUX TINCPEXOTCHHUX ONSIIOK, B SIKUX OCHOBHI
rinepexoreHHi KOMIoHeHTH ((Pibpo3, KambLHuHO3 ¥H iX
MOEAHAHHS) PI3KO mepeBaxkaaun Haj iHmumu, Of-
HOPIHICTS 1 rimepexoreHHicTs mectn ACh 3 1V rpynu
BIPOT1IHO BU3HAYAIIHCS HOEJHAHHAM (iGPO3Y 3 BOTHH-
IIaMH KaJTBIMHO3Y, K1 3aiMaTH HE MCHIIE TTONOBHHHI
nonepeunux 3piziB kokHoi ACh. HepiamosinHicTs €xor-
padiunoi kapruny 1 natomopdonoriuHoi ctpykrypu ACh
BrsiBrieHO B 13 Bunagkax (micts ACB I rpymu, tpu— 11
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rpynu ta yotupu — Il rpymu). Ipu ynerpassykoBomMy
JOCHIKCHHI HE 3HAMIIOB BIAOOPAXKCHHS TAKUM TiIO-
CXOTCHHHMU KOMIIOHCHT, SIK aTepOMAaTO3, 10 NCPCBAXKAB
HaJ TIIEPEXOr¢HHNM KOMITOHeHTaMH ((idpo3, KambIiy-
H03) B aeskux 13 uux ACB (11 I rpymm).

[Tpn maromopdonoritHOMy JOCTIKCHHI HEOTHO-
pizaux ACB 3 mepeBaroro rinoeXoreHHOro 41 rinepexo-
FEHHOrO KOMITIOHCHTA BUSIBJICHO, 1[0 HEOMHOPITHICTD iX
3YMOBJICHA 3HAYHUM aTePOMATO30M, KaJbLIMHO30M 1
¢iOpozom abo mepeBaroro OIHOTO 13 IUX KOMIIOHCHTIB
npu ix noeauanHi. Tak, B 36 13 68 veoguopigaux ACB 3
nepeBaroro rinoexoreHHoro kommnonesTa 1 i Il rpyn
OCHOBHOI) CKJIaI0OBOK) YaCTHHOI OJSIIKY OyB arepo-
maro3. Bin OyB mpeacTaBicHHI HE OJHUM BEIUKHM
BOTHHIIEM, SIK B ofHOpiAHuX rinoexoreaaux ACH, a
KITBKOMA OCEPEIKAMH, PO3ALICHUMH JiIsHKaMH (idpo-
3y. Borauiia atepomarosy 3afiMau OIbIIC TOTOBUHH
nonepeunux 3pizis ACh. Lle BiporiaHo BU3HAYAN0 HEO-
JgHopimHui xapaktep Takux ACB 3 mepesaroro rimoe-
xoreHHoro komnoneHTa. B 11 ACB Il rpymu ciocrepi-
ran neTpudikaio y BUMISIAI HEBETUKHX TUQY3HUX
BOTHHIII, IO HE MAJIa iCTOTHOTO BILIMBY HA CXOCTPYK-
Typy Omamxu. B 20 ACh IV-VI rpyn 3 nepesaroro
¢iOpo3y Ta KaTbLIMHO3Y BUABICHO JOAATKOBI ATOMOp-
(hoNOTrIYHI KOMITOHEHTH, IO 3HIKYIOTh CXOTCHHICTb O
IIOK — MACHBHI CKYITICHHS KCAHTOMHHUX KJIITHH (B IIC-
ctu ACB), Bemuka KifbKiCTh HOBOCTBOPCHHX CYIVH (B
10 ACB), Hekpo3 1 HaOpsIK BOTOKHHCTHX CTPYKTYD (B
qoruprox ACB). Ilaromopdonoriuna crpykrypa 14
ACB (qotupu ACB Il rpymy, Bicim — IV rpynu i agi— V
IPYIH), B SIKHX NMEPCBAKAIIN TICPEXOrCHH]1 KOMITIOHECH-
TH, HE BiANOBIAaa ix exorpadiuHii KapTHHI.

BianosiaHicTh exorpadivyHoi KAPTHHY 1 TATOMOp-
tomnoriunoi cTpykTypu BuABIcHO B 31 3 39 (79,5 %)
ueoguopigaux ACB 3 mepeBaroro rinepexoreHHOro
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xomroHeHTa. Cepen Hux — Tpu ACB IV rpymy, B axux
$i0po3 1 KATPIUHO3 3HAYHO MCPEBAYKATH HAJ aTepo-
Maro3oMm. HeogHopiaHy cTpyKTYypy 3 mepeBaroro
rinepexorernoro kommnoueHra 12 ACB I rpymu, He-
3BAXKAIOUH HA MEPEBAXKAHHS aTCPOMATO3Y, MOIJIO BH-
3HAYATH MOeAHAHHS ()i0PO3Y 1 KANBLIMHO3Y 3 OPraHi30-
BaHHMH MIPUCTIHKOBUMH TpomOamu Ha iosepxHi ACH.
Benuka kinapKicTh HOBOYTBOPEHHX CYAMH MOIVIA BHC-
TYIATH B SIKOCTI IioexoreHHoro kommnonenTa B 12 ACh
V ta VI rpyn. Ipu upomy ninsaku $ibposy 3 cyauHa-
MH TOCTYMATUCS 34 MIOLICD ALIsTHKaM (ioposy 6e3
cyauH (B BockMu ACB VI rpynn) abo nerpudikaram
(8 aBox ACBH VI rpymm). Exorpagiuna xapruna 11
6ok (Biciv ACB I rpynu 1 Tpu Il rpynm) He Biamo-
Bigana ix matoMopOIOTrTIHIN CTPYKTYP1 V 3B A3KY 13
3HAYHUM MEPEBAKAHHIM Y HUX BOTHHUIL ATCPOMATO3Y.

Bucnoeknu. 1. Exorpadiuna kapruaa ACb BCA
BH3HAYAETHCS OETHAHHAMU i1 PI3HOMAHITHUX KOMITO-
HCHTIB, L0 MAIOTh SKOCTI SIK TIITOCXOTCHHOCTI (aTepo-
MAaTo3, HEKPO3 1 HAOPSK BOMOKHUCTUX CTPYKTYP, CKYTI-
YCHHS KCAHTOMHHUX KITITHH 1 HOBOCTBOPCHHUX CYIHH),
TaK 1 rinepexoreHHocTi (piOpos, kamsiuuo3). [epesa-
JKaHHS TICBHUX KOMITOHCHTIB y HaTtoMopQonorivyHii
crpykrypi ACB 3yMOBJIIOE MIEpeBary rimoeXOr¢HHOTO
abo TIMEpEXOreHHOr0 KOMIIOHEHTA B iX exorpadiuHiit
KapTHHI.

2. INosuwuii 36ir fanux exorpadivHoi Ta maToMop-
(hOIOTIUHOT KAPTUH BUSIBICHO TP A0CTiKeHHL 82 %
onHopiguux rinoexoreuuux ACB, 72 % oanopigHux
rinepexoreaaux ACh, 80 % neoguopinuux ACB 3 me-
PEBaroro rinoeXoreHHOTO KOMIOHEHTA, 72 % HEOoqHO-
pizaux ACB 3 nepeBaroro rinepexoreHHOro KOMIIOHEH-
ta. BiamosignicTs exorpadiuHoi 1 natoMopdhonoriaHoi
kaptuH ACDB Bcix tumis ckinana 77,2 %.
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