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3ASBA OO0 MOBU HAITMCAHHSA POBOTHU

Lo nayxosy pobomy 6yno nep8uHHO HANUCAHO AH2TTUCHKOIO MOBOI. AH2IOMOBHA
8epcis Micmums OpUSIHAIbHUL MEeKCM Ma A8MeHmMuU4Hy (BU3HAUAIbH)) 8epCiio yiel
pobomu. Byov-sika eepcis yiei pobomu, nio2omoesieHa iHUow MO8010, € NePeKIaA0OM
OPUSTHATILHO20 AH2IOMOBHO20 meKcm). YV pasi 6uHuUKHeHHs 0)0b-aKux po3oiscHocmell,
HeB8i0nogioHocmell a60 HeOOHO3HAYHOCIEN MIJHC AH2IOMOBHOI 8epCielo ma 0yOb-sAKUM il

Nepexiao0oM NepeadtCHy CUNy Mae aHeioOMOB8HA 8epPCisl.

This thesis project was originally written in the English language. The English-
language version constitutes the original text and the authoritative version of this thesis.
Any version of this thesis prepared in another language constitutes a translation of the
original English-language text. In the event of any discrepancy, inconsistency, or
ambiguity between the English-language version and any translation thereof, the English-

language version shall prevail.



MOJSKU

Bucnosnoo 1mupy BIAYHICTE CBOEMY PIIHOMY 3aKjiagy BHILOI OCBITM —
HamionansHomy yHiBepcuTeTy 6iopecypciB 1 npupoaokopuctyBanus Ykpainu (HYBill), 1
0co0JIMBO (hakyIbTETy BETEPUHAPHOI MEAUIMHM, 33 PO3YMIHHS MO€1 1HAMBIAYyaIbHOT
OCBITHBOI TPAEKTOPIi Ta 3a MIATPUMKY BIIPOOBXK YChOTO IIEP10y HABUYAHHS aX JI0 3100y TTs
ctynenss marictpa. OcoOiMBYy BISYHICTH BHUCIJIOBJIIOIO CBOEMY HayKOBOMY KEPiBHUKOBI,
Bagumy BacuneoBuuy Knumuyky, DVM, PhD, nonenty kadenpu xipyprii im. akaz. 1. O.
[ToBaxkeHKa, 3a MOCTiTHE HAYKOBE KEPIBHUIITBO, TEPIIHHS Ta MATPUMKY. S MIUPO BASUYHUN
3a Oro TOTOBHICTH BIJMOBIIaTH HA MOI 3alIUTaHHs YIPOJOBXK YChOTO NEPIOAY IMiATOTOBKU
11€i poOOTH Ta 3a HOTO 3a0XOUYCHHS.

Takoxx X04y BUCIOBUTU TNTMOOKY nonsaky A-py Axi Kpymi, DVM, Dipl. ECVIM-CA
(Oncology), eBporneiickkoMy BeTepuHapHOMYy creriaiaicty EBVS® 3 onkomorii apiOHux
TBapMH, 3a 1i HEOLIHEHH] MOPaH, MiATPHUMKY, PO3yMiHHS Ta CIIIBYYTTS. [i CIpUAHHA Ta Bipa
B Miil ipodeciiiHuil pO3BUTOK MaJU /Il MEHE HaI3BUYANHO BEJIMKE 3HAUCHHS.

[[upo askyro cBOIM pouHi 3a 6e33acTepekHy MIATPUMKY, 3a0XOUCHHS Ta BIPY B MEHE
BITPOJIOBXK YCHOT'O LBOTO IIJISXY.

I, 6e3yMOBHO, HE B OCTaHHIO Yepry, Xouy MOJSKYBaTH CBOil 30JO0TUCTIH pETpUBEPII
Canbci. Came BOHa HAIMXHYJIA MEHE HA PIIIEHHS CTaTU BeTepuHapoM. [{ocBiz, 3100y THil y
CHUIKYBaHHI 3 HEI0, @ TAKOXK TPY/IHOILI, 3 SIKUMHU 5 31TKHYBCS I11]] YaC BCTAHOBJICHHS TOYHOTO
JiarHO3y Ta OTPUMAaHHS HAJEKHOI TEparneBTUYHOI JOMOMOTH, CIIOHYKAJIM MEHE o0paTu
npodeciiiHuil nuIsX, 30cepeKeHnil Ha (HOpMyBaHHI IPYHTOBHMX KIIHIYHMX HABUYOK Y
BHYTPIIIHIN MEIUITMHI Ta Bi3yalubHIN miarHOCTHIN. L{g MeTa 3amuianacs MO€E pyIIiifHO0
CHUJIOIO BIIPOJIOBXK YChOT0 Tiepioay BeTepuHapHoi ocBiTH. CIiojiBarocs, 1110 3HaHHSI, 310paHi
Ha I[UX CTOPIHKAX, 3pO0JsATh CBIM BHECOK — HEXall HABITh HE3HAYHUU — Y TIOKPAIICHHS

JIarHOCTUKY Ta JIIKYBaHHS MOiX MailOyTHIX MAIlI€EHTIB.



AHOTALIS

IlepenymMoBH q0CTiTKEHHS

3axBOpIOBaHHS  NIIyHKOBO-KuIkoBoro  tpakry  (ILIKT)  wamexate 1o
HANMOLIMPEHIIINX NaTOJOTIYHUX CTaHIB, 3 IKUMU CTHKAIOTHCSA Y BETEpPUHAPHIN MPaKTHUIL.
Hns omintoBanHs mnatosiorii IIIKT y cobak gocTynmHa HH3Ka METOJIB Bi3yalbHOI
JIarHOCTHKHU, 30KpeMa peHTreHorpadis, yJIbTpa3BYKOBE JOCTIIKEHHS, KOMITIOTepHA
Tomorpadis, MarHiTHO-pe30HaHCHA ToMoTrpadis Ta eHaocKomis. J[01aTKOBI METOIMKH, TaKi
aK Y3]J[ 3 KOHTpAacTHUM IMIJCWICHHSM, ejactorpadis Ta BiJCOKaNCyJbHA €HIOCKOIIIS,
PO3IIKPIOIOTh CHEKTP HAasABHUX JA1aTHOCTUYHHUX MOKJnBocTed. KoxkeH MeTos Hajmae pi3Hy

J1arHOCTUYHY 1H(OpMaIlio Ta Ma€e crienudiuHi KI1HIYHI TOKa3aHHS.

MeTta Ta 3aBJaHHA
Metowo 11i€i poO0oTH OyJ0 MOPIBHATH METOAM BI3yalbHOI J1arHOCTUKH, IO
3acTOCOBYIOThCS Tipu 3axBoproBaHHAX IIIKT y cobak, Ta OIiHUTH iX MiarHOCTHUYHE
3aCTOCYBaHHS B PI3HUX KJIIHIYHUX CUTYallisIX.
3aBaaHHs AOCIIHKCHHS TOJISATAIA B TOMY, I100:
v 3A1ACHUTH OTJISI HABHUX HAa CHOTOJ[HI METO/IIB Bi3yaJIbHOI JI1IarHOCTHKH;
v TIOPIBHATH iX J1arHOCTUYHI MOXKJIMBOCTI Ta IPAKTHYHI XapaKTEPUCTHUKH;
v OLIHMUTH IMJAXOIU JI0 BI3yaJIbHOI J1arHOCTUKH B OCHOBHHMX KaTETOPisX 3aXBOPIOBaHb

[IIKT y cobaxk.

Marepiaju Ta MeTOIU

byno mpoBeaeHO HapaTUBHUHM OrJISA] JTEpaTypu 3 BUKOPUCTAHHAM JDKEpen i3
BETEPUHAPHOI BI3yallbHOI M1arHOCTUKHU, BHYTPIIIHbOI MEAMIIMHU, TaCTPOEHTEPOJIOTii Ta
HEBIAKJIAHOT METUIIMHU. MeTou Bi3yalabHOI J1arHOCTUKH MOPIBHIOBAJIN 3a JOCTYITHICTIO,
MPAKTUYHICTIO 3aCTOCYBaHHS, 3aJISKHICTIO BiJl KBamiikaiii oneparopa, 0€3MEeUHICTIO Ta

3aCTOCOBHICTIO B OCHOBHHUX KaTeropisx 3axBoproBanb [LIKT y colak.



PesyabTaTn

[TpoanamizoBana JiTepaTypa 3acBigumiia, IO KOJAEH OKPEMHH METOJ Bi3yajbHOI
JIarHOCTUKU HE € MPUIATHUM TSI KOKHOI JiarHOCTH4YHOI cuTyaii. PeaTrenorpadis ta
yIBTPA3BYKOBE JTOCHIKEHHS 3aJUIIAIOTHCSA HAW4YacTille 3aCTOCOBYBAHMMH METOJIAMHU
Bi3yaJIbHOT IIarHOCTUKH 3aBJISIKU iX JIOCTYITHOCTI Ta IUPOKOMY KJIIHIYHOMY 3aCTOCYBaHHIO.
Kowmm'totepra Tomorpadisi, MarHiTHO-pe30HaHCHa Tomorpadis, €HIOCKOIsS Ta HOBITHI
METOJIMKH JIal0Th BIAMOBII Ha J1arHOCTUYHI IIMTAHHS, HA SIK1 HE 3aB)KJIH MOKHA BIJIIIOBICTH

3a JIOIIOMOT'0K0 METO/IIB BizyaJizallii nmepuioi JiHii.

BucHoBku

XoneHn okpemuii MeToN Bi3yasIbHOT JIarHOCTHKHU HE € MPHUAATHUM JJIsl J1arHOCTHKH
Bcix 3axBoproBanb IIKT y cobak. Ixmili BuGip 3aMeXkuTh Bif MiarHOCTMYHOTO NHTAHHS,
IHIMBIIyaJIbHUX OCOOJMBOCTEM TallieHTa Ta KIIHIYHOTO KOHTEKCTy. I[IpobGieMHo-
OpIEHTOBAHUN MiJXiJ J03BOJISIE€ 1HTErPYBaTH METOJM Bi3yalli3allii B JIOTIYHO BUOY/IyBaHY

J1arHOCTHYHY cTpaterito rpu 3axBoproBanHsax [LIKT y cobak.
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BCTYIl

3axBOprOBaHHS MITYHKOBO-KUIIKOBOTO TpakTy (LLIKT) y co6ak cTaHOBIATH PI3HOPIIHY
IpyIly MaTOJIOTIM, SIKI 4YacTO TPAIUBIIOThCS Yy TPaKTHIlN JIIKyBaHHS ApiOHMX TBAapHH 1
HaJIeKaTh 10 HAUMOUIMPEHIIIUX CTaHiB, IO PO3TJISAAIOTHCS Y BETEpUHAPHINA BHYTPILIHIN
MeauuuHi. EmigemMionoriati J0CIiKEHH MOCiI0BHO 11eHTUDi1KY0Th maTosorito [IIIKT sk
OIHy 3 HaWYaCTIMHWX TPUYMH 3BEPHEHHS M0 JiKaps BETEPUHAPHOI MEIUIIMHU, IO
H1AKPECIIOE 11 KIHIYHY 3HAUYLIICTb. [1-3]

KiiHi4H1 TposiBU BapitoOTh BiJ] JETKHUX CTaHIB 13 CAaMOOOMEKYBaIbLHUM MEPEOIroM J10
TSOKKHX 3aXBOPIOBaHb, 110 TOTPEOYIOTH HEBIIKJIATHOTO TEPAMIEBTUIHOTO a00 XipypridHOTO
BTpy4aHHs. [Ii BIAMIHHOCTI BIJIOOpaXarOTh IIUPOKY BapiaOENbHICTH OCHOBHHX
naTodi310J0TTYHUX MEXaH13MIB, CTYMEHS KITHIYHOT TSKKOCTI Ta MPOTHO3Y. [1,4-6]

PiznomanituicTs narosnorii LIIKT cynpoBoKy€eThCsl 3HAUHUM MEPEKPUTTAM KITHIYHAX
MpOsIBIB. Y MAIll€EHTIB MOXYTh CIIOCTEpIraTucs OJFOBaHHS, Jiapesi, aHOPEKCisl abo BTpara
MacH Tija, MPOTe 111 KIIHIYHI O3HAKU HE € CeU(pIYHUMH Ta MOKYTh BUHUKATH BTOPUHHO
Ha TJII TO3aKUIIKOBHUX 3aXBOPIOBaHb. CaMOro JHIle KJIIHIYHOTO OOCTEXKEHHS MOXE OyTH
HEJOCTaTHhO JJII BCTAHOBIICGHHS OCTATOYHOTO JiarHO3Y, IO 3YMOBIIOE HEOOXiTHICTh
[IOJAJIBIIOr0 A1arHOCTUYHOIO OOCTEXKEHHS. [4-7]

BizyanbHa [niarHocTMKa JOMOBHIOE KIIIHIYHI Ta JjabopaTopHi [daHi, HaAal4d
CTPYKTypHY ¥ (QYHKIIOHaJIbHY 1HGOpMaIlil0, SKy HEMOXJIMBO OTpUMATH JHIIE 3a
pesynbTaTamMu Gi3HIHOTO 00CTEKEHHS. [4,6,8-10]

Konen okpemuii METOJT Bi3yalibHOI JIIarHOCTUKU HE 3JaTHUM JaTH BIJMOBiAL Ha BCl
JIarHOCTHYHI TUTaHHS, 10 BUHHUKAIOTH mpu 3axBoproBaHHsAX IIIKT y cobak. Bubip
HAJIeX)KHOT METOJMKU Bi3yamizallii 3aJeXUTh BiJ KJIIHIYHOTO NHUTAaHHS Ta HEOOX1IHOI
J1arHOCTUYHO1 1H(opMaitii. [8,9,11,12]

[IpoananizoBana jiTeparypa MICTHTh J€TalbHY 1H(OPMALIIO TPO OKPEMi METOAU
Bi3yaJIbHOI 1IarHOCTUKH Ta 1X 3aCTOCYBaHHS MPH KOHKpeTHHUX 3axBoproBaHHsX [IIKT. [4,9,13]
[HTETpaIis UX TaHUX MO0 PI3HUX KIHIYHUX MPE3CHTAIlIN € MEHIIT OY€BUTHOIO, OCKITBKA

OaraTo myOmikawiid 3ocepeqxkeHi ado Ha OKPEeMHX 3aXBOPIOBaHHIX, a00 Ha KOHKPETHHUX
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MeTojax Bizyanizailii. [{e cTBoproe moTpedy B IHTETpOBAaHOMY MOPIBHSHHI, SIKE O CIIYT'yBajo

HIATPYHTSAM 711 BUOOPY METOIy Bizyasizallii B pI3HUX KJIIHIYHUX CLICHAPIsX.

Meta pobdoTn
Metoro 1i€i pob6oTu Oyi0 TMOPIBHATH METOAM Bi3yallbHOI J1arHOCTUKH, IO
3acTocoBytOThCs Tipu 3axBoproBaHHsX I[IIKT y cobak, Ta omiHWTH iX MiarHOCTUYHE

3aCTOCYBaHHS B PI3HUX KJIIHIYHUX CUTYallisIX.

3aBaanHsa podoTH

1. 3aificHUTH OrNIA CydyaCHUX METOAIB Bi3yaJbHOI M1arHOCTUKH, TOCTYIMHHUX JUJIS
oriHroBaHHs 3axBoproBanb LIIKT y cobaxk.

2. IlopiBHSATH METOAW BI3yaJdbHOI JIarHOCTHKH 34 IXHIMH JiarHOCTUYHUMU
MO>KJIMBOCTSAMHM, IPAKTUUHUMHU XapaKTEPUCTUKAMHU, JOCTYIHICTIO, 3aJIEXKHICTIO Bif
KkBasi(ikallii oneparopa Ta KpUTepisiMu OC3IMEKHU.

3. OUiHUTH TIAXOAM O BI3yaJIbHOI J1arHOCTUKH B OCHOBHHUX KIIIHIYHUX KaTEropisix
3axBoptoBanb LLIKT y cobak, 30kpema mpu HEBIAKIATHUX CTaHAX, OOCTPYKTHBHHUX
3aXBOPIOBaHHIX, XPOHIYHIN eHrteponartii, HoBoyTBopeHHsx UIKT Ta mopymeHHsax
MOTOPHUKH.

4. Y3araJIbHUTH pOJIb YIbTpacoHOTpadii 3 KOHTPACTHUM MiJACUICHHSM, eaacTorpadii Ta

KarCyJIbHOT €HI0CKOMIT y Bi3yalbHiil niarHoctui 3axBoproBanb LIIKT y cobak.
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1. METO/IN BI3YAJIBHOI JIAT'HOCTHUKUA

Pi3H1 MeTOIM Bi3yaibHOT N1arHOCTUKY HAJIA0Th Pi13HI TUITH JI1arHOCTUYHOI 1H(popMarlii
3aJIe)KHO BiJl 3aCTOCOBAHOT METOAMKHU. lle MOXe BKIIIOYATH OI[iHIOBAHHS IOJIOKCHHS Ta
Mopotorii opraniB, apxiTekToHiku cTinku LLIKT, BMicTy nmpocBiTy, cyauHHOi nepdysii, a
TaKO0X HasBHOCT1 BOTHUINEBUX a00 MU(Py3HUX MATOJOTIYHUX 3MiH. [8,9,11,12,14,15]

st ominroBanns marodsorii IIIKT y cobak mocTymHa HHM3Ka METOIWK Bi3yaizallii:
peHTreHorpadisi, KOHTpacTHa peHTreHorpadiss Ta PEHTICHOCKOMis, YJIbTPa3ByKOBE
nociipkeHHs, komi'rotepHa Tomorpadis (KT), marnitHo-pe3onancHa Tomorpadis (MPT),
CH/IOCKOMIsl, @ TaKOX KIJIbKa KOMIUIEMEHTAPHUX METOAMK. Y HACTYMHHUX MiAPO3IiIax
ONHMCAHO JIIarHOCTUYHI MOJKJIMBOCTI, KJIIHIYHI 3aCTOCYBaHHSI, TMEpeBard Ta OOMEKEHHS
KOKHOTO MeToAy. [lopiBHsJIbHE OIIHIOBAHHS iXHBOI JIIarHOCTUYHOI POJI Ta KJIIHIYHOTO

3aCTOCYBaHHS MPEJCTABICHO Jaii B po3ainax 11 2. [8,8,11,12,14,16]

1.1 Pentrenorpadis B aiarnocruui 3axpoproBanb LIIKT y cobak

Pentrenorpadis opraHiB uepeBHOI MOPOKHHUHU IIHPOKO 3aCTOCOBYETHCS IS
ouinroBanHa mnatosorii IIIKT y cobak. [i BHKOpHCTOBYIOTH Mifi 4ac HEPBHHHOTO
J1arHOCTUYHOTO OOCTEKESHHS; BOHA MOKE O€3MM0CepEeTHRO BUSBIIATH MATOJIOT19HI 3MIHU 200
BKa3yBaTH Ha HEOOX1IHICTh MPOBEACHHS 10JaTKOBUX Bi3yaJbHUX JOCIIKEHb. [4,8-10,17]

OrmsimoBa peHTreHorpadgis € OCHOBOK peHTreHoJsioriyHoro ouidtoBanHs [HKT.
OCKIZTbKM ~ PEHTTeHOTpaMH  BIATBOPIOIOTH  JABOBHUMIPHY  MPOEKLII0  TPUBHUMIPHUX
QHATOMIYHUX CTPYKTYp, IHTEpHpeTalliss IPYHTYEThCS Ha PO3IMI3HABAHHI HOPMAaIbHOI
PEHTIeHOaHAaTOMIi Ta BUSBIICHHI BIJXWICHb BIJ OYIKyBaHOiI KapTWHH. PeHTreHorpamu
YEpEeBHOT TMOPONKHUHHU I1HTEPIPETYIOTh KOMIUIEKCHO, MPHUAUISIOUN YBary B3a€EMHOMY
po3TalnryBaHHIO a0IOMIHAIBHUX CTPYKTYP. [8,10]

Pentrenorpadis opraHiB 4epeBHOI MOPOKHUHU JO3BOJISIE OLIHUTU PO3MIp, (hopmy,
MOJIO’KEHHSI Ta PEHTTEHIBChKY HIUIbHICTh (ONTUYHY T'YCTHHY) OPraHiB, a TaKOX pPO3MOJLIT
rasy, piguau ta Bmicty B npocBiTi LIIKT. BoHa mae 3Mory omiHUTH CEpO3HY JeTaji3alliio

YepeBHO1 MOPOKHUHU, HAsIBHICTh BIILHOTO ra3y B Hid, pEHTT€HOKOHTPACTHUN CTOPOHHIN
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Marepiai 1 3MilIeHHs abaoMiHanbHUX CTPYKTyp. Lli 3Haxinku 3a0e3neuyioTh 3arajibHUN
OTJISAJT YEPEBHOI MOPOKHUHHM Ta MOXYTh BHU3HAyaTH MOTPeOy B MOJAIBIIN Bi3yalbHIN
M1arHOCTHIIL. [8-10]

Konmu moka3ani KOHTpPAcTHI MOCHIKCHHS, OTJISAJOBI PEHTICHOTpaMH 3a3BUYAi
BUKOHYIOTh TEPIIMMH, OCKUTBKM BOHHM MOXKYTh BXKE HAJaTH JOCTATHIO JIarHOCTUYHY

iH(popMallito a00 BUSABUTH 3MiHH, SIK1 BIUTUBATUMYTh Ha BHOIp MOJANBIIOL Bi3yasizallii. [4,8-
10]

Pentrenorpadis mae Hu3Ky oomexeHb. KOHTpacTHICTh M'SIKUX TKaHUH € 0OMEXKEHOIO,
0 ycKiIangHioe netanbHe omiHioBaHHSA CTiHKK KT 1 yHEMOXJIHMBIIOE OIIHIOBAHHS 11
mapyBaTocTi. Haknaganus abloMIHAIBHUX CTPYKTYP MOKE MAacKyBaTH MAaTOJIOT14HI 3MIHU
a00 3HIKYBATH MOMITHICTh BOTHHUIIA YpaXkeHHs1. Ha iHTeprpeTaliito 300pakeHb BIIUBAIOTh
KOHCTHUTYI(ISl Talli€EHTa, BrOJOBAHICTb, KUIbKICTh BHYTPIIIHBOUEPEBHOTO >KHUPY, & TAKOXK
00csT ra3y 4v BMICTY B MPOCBITI, 1110 MO3HAYAETHCS HA JeTaji3allii 4epeBHOT MOPOKHUHHU.
PentrenoneratuBHuii (pEHTTEHONPO30PHUii) CTOPOHHIN MaTepiai Ta ciiabKo BUPaKeH1 3M1HU
M'SKUX TKaHWH HE 3aBXKIU BIAETHCS BUSBUTH HAa OMVBIIOBHX peHTreHorpamax. [18] Ili
00MeKEeHHS MATBEPIKYIOTHCS KITHIYHUMH JTOCI1KEHHSIMHU.

VY HeumoIaBHbOMY JOCTIKEHHI, TNPUCBIYCHOMY OI[HIOBAHHIO OE€3KOHTPACTHOI
nudpoBoi penTreHorpadii, MOBIAOMIEHO MPO BHUCOKY CHENU(PIYHICT, MPOTE HUBBKY
YyTJIUBICTh JJI1 BUSBJICHHS Ta Jiokaizaiii HoBoyTBOpeHb ILIIKT y cobak: 4yTiauBICTH
konmBanacs Big 34% 1m0 64% 3anexHo Bix PiBHA A0CBiAY (axiBIsl, KWW aHaATiI3yBaB
300pakeHHsl. HopmasibH1 pEeHTIE€HOJIOTIYH] 3HAX1AKU HE BUKIIOYAIOTh KJIIHIYHO 3HAYYIIO]
natosiorii IIKT; nnst BcTaHOBIEHHS OCTaTOYHOTO JiarHO3y MOXKE OyTH HEOOXiTHOIO
JI0JJaTKOBA Bi3yajbHa J1arHOCTUKA. [4,8-10] [Tonpu 11 oOMexkeHHs1, peHTreHorpadis opratis
4epeBHOT TMOPOKHUHU 3AJIUINAETHCS BAKIWBUM CKJIAJHUKOM Bi3yallbHOI JiarHOCTHKH

natosorii IIIKT y cobak. [4,8-10,17,19,20]
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Ta6auus 1. liarnoctuuHi MoxkianBocTi pentredorpadii npu ouninoBanHi IIKT y cobak

ITapamerp OuinoBanHs

[Tpoceit LUKT Po3TsarHeHHs MpOCBITY, pO3MOIUI I'a3y Ta BMICTY

) OOMexeHe OLIIHIOBAHHA 34 HEOPAMUMM PEHTICHOJIONTYHUMU
Crigka IIKT P p
O3HAaKaMU

CroponHi Tina PenTreHokoHTpacTHUI CTOPOHHIN MaTepian

BusiBneHnHs BUIBHOTO a3y B YEPEBHIN MTOPOKHUHI;
UYepeBHa nopoKHUHA . .
oOMerkeHe OIIHIOBaHHS a0IOMiHAJIBHOTO BUIIOTY

. . IIpoxigHicTh IPOCBITY Ta MOPGOIOTis NIITYHKOBO-
KoHnTpacTtH1 gociiakeHHs P P Y pd Y
KHIIIKOBOTO TPAKTy

[8-10]

1.2 KourpacTHa peHTreHorpadiss Ta PEHTreHOCKOmiss B JAIarHOCTHII

3axBopoBanb LIIKT y cobak

KontpactHa penHtreHorpadiss Ta PEHTTEHOCKOMis 3a0e3nmedyroTh OTPHUMAHHS
aHATOMIYHOI Ta (YHKIIOHAIBHOI 1H(OpMAaIi IS OIIHIOBAaHHS IUTYHKOBO-KHUIIIKOBOTO
TpakTy B cobak. KonTpactHa peHTreHorpadis mokparirye Bizyanizarito npocity ILIKT Tta
rioro mopdororii. Pentrenockomisi mae 3mory orinoBaty ¢yakuiro KT y peansHOMYy
qaci. [8,9,11,12,14] ITig yac koHTpacTHOI peHTreHorpadii BBOIATH KOHTPACTHY PEYOBUHY IS
nokpameHHs Bizyamizamii mpocBity HIKT. KonTpacTHi AOCHIIKEHHS MNOKPALIYIOThH
OLIIHIOBAaHHS (OPMU, KOHTYPY Ta MPOX1THOCTI MPOCBITY, TO1 AK MO/ABIITHE KOHTPACTyBaHHS
JOAATKOBO  TOKpaIllye BI3yalli3allil0 IOBEPXHI CJIM30BOi  OOOJIOHKH. [8,9,13,21,22]
Pentrenockomis 3a0e3neuye oTpuMaHHs O0e3MepepBHOI MOCIIOBHOCTI 300paXKeHb, M0 Ja€
3Mory auHaMiuHo oriHtoBaTy (yHkIi0 [IIKT. PeHTreHockomnio 4acTo 3aCTOCOBYIOTh IS
OIIHIOBAaHHS aKTa KOBTaHHS, MOTOPHMKH CTPaBOXOAY Ta MPOXOHKCHHS KOHTPACTHOI

peuoBunu 1o LIKT. [9,16,23,24]
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Haituacrime nis Bizyamizamii KT 3acTocoByr0Th KOHTpAcCTHI IIpenapaTd Ha OCHOBI
Oapito Ta BOJOPO3YMHHI HOJOBMICHI KOHTpAacTHI 3aco0u. Bubip KOHTpacTHOI pe4OBUHU
3aJIeKUTD B1Jl KIIIHIYHOTO MUTaHHS Ta epeA0ayyBaHOi aTOJIOT1i, OCKUTFKU KOKEH 3aci0 Mae
CBOT MOKa3aHHs Ta MPOTUTIOKA3aHHSI. [8,9,21,25]

OO6uaBi MeToauKM MalwTh OOMexeHHS. KoHTpacTHi mOCHiIKEHHS MOTPEOYIOThH
BBEJICHHS KOHTPACTHOI PEYOBMHU Ta 3arajjoM € OUIbLI TPUBAJIUMH, HIDK OIJISI/10Ba
pentreHorpadis. PeHTreHockoriss BUMarae creriaaizoBaHoro oOjagHaHHS ¥ ¢axoBoi
HIATOTOBKHU Ta 3yMOBIIIO€ BIUIMB 10HI3YIOUOTO BUIIPOMIHIOBAHHS SIK HA MAlli€HTa, TaK 1 Ha
nepcoHaj BETePUHAPHOI KIIHIKH. [8,9,23,24,26,27]

3acToCyBaHHSI KOHTPAcTHO1 peHTreHorpadii (30kpemMa 3 KOHTPAaCTHUMHU 3aco0amMu Ha
OCHOBI 0apii0) 3MEHIIUJIOCS 3 PO3BUTKOM YIbTpacoHOrpadii Ta METOIIB MOIIApPOBOT
(mepepizoBoi) Bizyamizaiii. BoHa 3aiauImaeThCsi KOPHUCHOK, KOJM MOTPIOHE MOJajbIie
omintoBanHs mpocsity IIKT. Bineopentrenockomisi 3anumaerscs pedepeHTHOIO
METOJMKOIO Bi3yaii3allili AJis1 OLIHIOBAaHHS pPO3Ja/iB KOBTaHHA Ta (YHKII CTpaBOXOAYy 1

MPOJIOBXKYE  BBAXKATHUCS  «30JO0THMM  CTaHJApTOM» y  JlarHocTuill  jaucdartii.

[4,8,9,11,16,23,24,28,29]

Ta6auus 2. liarHOCTHYHI MOKJIMBOCTI KOHTPACTHOI peHTreHorpadii Ta

pentrenockomnii mpu ouinoBaHHi HIKT y codak

ITapamerp OuinoBanHs

[TopyiieHHS MOTOPUKH, CTPYKTYPH, TUBEPTUKYIIU Ta TPHXKA CTPABOX1THOTO

CrpaBoxin .
OTBOpY HiadparMu
I EBakyaropHa ¢yHKIIiS IUTyHKA, 0OCTPYKIIisl BUX1AHOTO BIAAUTY Ta
JTYHOK .
4 MOpPQOJIOTis IUTYyHKA
Tonka kuika [TpoximHiCTh MPOCBITY, KHIITKOBUIA TPAH3UT Ta OOCTPYKTUBHI 3aXBOPIOBAHHS
ToBcra kuika Mopdororist 06010B0i KMIIIKK Ta KOJIOHIYHUM TPAH3UT 32 HAIBHOCTI MTOKa3aHb

KoBranus JIuHaMi4He OLIIHIOBaHHS POTOBO1, TJIOTKOBOI Ta CTPaBOXiaHOI (a3 KOBTaHHS
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IMapameTp OuinoBaHHA

Motopuka IIKT O11iHIOBaHHSI MOTOPHKH IIUTYHKOBO-KHIIIKOBOTO TPAKTY B PEAIbHOMY Yaci
Kontpacthi BusiBnenns HepiBHOCTEH CIM30BO1 000JIOHKH, 3BYKEHHS MTPOCBITY Ta
JOCIIIKSHHS nedexTiB HaOBHEHHS

[8,9,13,16,21,23]

1.3 YasTpa3BykoBe aociaigkeHHs B aiarnoctuni 3axpopoBanb HIKT y cobak

VYaerpaconorpadis 3adesneuye ormintoBanns KT Ta npuernux abpoMiHaIbHUX
CTPYKTYp Yy peanbHoMy 4aci. Bona mo3Bosie ominutu ctinky [IIKT, BmicT mpocBiry,
MOTOPHKY, peTiOHapHI JiM(paTUUYHI BY3JIH, OpHXKY Ta HAsSBHICTh BUIBHOI PIIMHU B YEPEBHIM
MOPOKHMHI. [8,9,13,15,30-32]

VYabrpaconorpadis no3Boisie aetanbHo ominuTh cTiHky LIKT, 30xpema ii ToBuHy,
30€pEKEHICTh HOPMAILHOI IIaPYBATOCTI Ta €XOT€HHICTh TKaHUH. BoHa TakoX poOUTh
MO>KJIMBUM OLIIHUTH BMICT NpocBiTy, MoTOpuku IIIKT Ta cymixHIX ab10MIHATBHAX
CTPYKTYD.

OcHoOBHI yJbTpacoHorpadiyHi MapaMeTpu, K1 OIIHIOIOTH IMiJ Yac JOCTIKEHHS

IIKT, y3aransHeHi B Tabmwui 3. [8,13,15,30,33-36]

Ta6auus 3. liarHOCTHYHI MOKJIUBOCTI yiabTpacoHorpagii npu ouinroBanxi KT y

co0ak
IHapamerp OuinoBaHHs
Tosmmaa crigku HHIKT BumiproBaHHS TOBIIMHM CTIHKU
[TapysaTticth crinku HIKT 30epexeHICTh HOPMAJIBHOI MAapyBaTOCTI CTIHKH
ExorenHicts ExoreHHicTs TKaHUH
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IHapamerp OuinoBaHHs

Motopuka [TepucTanbT4YHA aKTUBHICTD

Bwmict npocsity Piguna, ra3, KOpMOBi MacH Ta CTOPOHHII MaTepial
bpwuxka VYapTpacoHorpadiuHa KapTuHa OpHKi

Perionapsi nimMdaTudHi By311 Poswmip, popma Ta exoreHHicTh

BinbHa piguHa B uepeBHii . .
) HasBHicTp Ta po3noaut
HOPOKHUHI

JlomuiepiBcbKe JOCIIIKEHHS Backynsipuzartis ta nepdys3is TKaHUH

[13,15,30,36]

HonnepiBcbka  yibTpacoHorpadiss — 3abesneuye  OIIHIOBAaHHS  KPOBOTOKY,
BacKyssipu3anii Ta mnepdysii TkaHuH. KoabopoBy Ta eHepreTuuHy noruieporpadiro
3aCTOCOBYIOThH BIJIMIOBIIHO JIO KJIIHIYHOTO MUTAHHS, MPUUYOMY €HepreTuyHa Joruieporpadis
€ 0COOJIMBO YYTJIMBOKO JI0 HU3BKOIIBUJKICHOIO KPOBOTOKY Ta APIOHMX CyAMH. [9,10,14,15]
YabTpacoHorpadiss YMOXIHBIIOE TPOBEICHHS [IarHOCTMYHUX  MAHIMYJSMINA i
Bi3yaJIbHUM KOHTPOJIEM, 30KpeMa TOHKOTOJIKOBOI acmipariiHoi Oioricii (TAB) ta Giomncii
TKaHWH 332 HABHOCTI MTOKa3aHb. Bizyaumi3allis B peaTbHOMY Yacl IMiIBUIIY€ TOYHICTH BITOOPY
MaTrepiajly Ta TMOJIETIIy€e MIHIMAJIbHO 1HBa3UBHE OTPUMAHHS 3pa3KiB ISl [IUTOJIOTTYHUX 1
TICTOIATOJIOTIYHUX JOCIIIKEHb. [9,13,15,37]

OCHOBHMMH TIepeBaraMu yjiabTpacoHOTpadii € BUCOKAa KOHTPACTHICTh M'SIKMX TKaHHH,
Bi3yaiizailii B peaJlbHOMY 4Yaci Ta BIJICYTHICTh 10HI3YHOUOrO BUIPOMIHIOBAHHS.
HocnimxenHs 1o0pe NEpeHOCUThCS MallleHTaMUd Ta MOXe OyTH MOBTOpPEHE 3a MOTpeOH B
JTUHAMIYHOMY CIIOCTEPEXKEHHI. [9,13,15,30]

V3] mae HU3KYy 0OMexxeHb. Ha skicTh 300pakeHHSI MOXKYTh BIUIMBATH KUIITKOBUH Ta3,

KOHCTHUTYIIS MAIll€EHTA Ta HOTr0 BroJoBaHICTh. /{11 3a0e3neueH s HaJeKHOTO aKyCTHYHOTO
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KOHTAaKTY 3a3BHuail HEOOXiJHE BUCTPUTAHHS XyTPSIHOTO OKPUBY MEPe TOCIIKEHHSIM, 110
B OKpPEMHUX BHUIaJKaxX MOXe BIUIMBATH Ha 3T0Jy BiacHUKa. [HTepmpeTalis 3HaYHOIO MipoIO
3aJIeKUTh BiJ KBasi(ikalli omeparopa Ta moTpedye BiAMOBIAHOI (paxoBOi MIATOTOBKU M

J0CBimy. [9,13,15,30,32,38,39]

1.4 Komn'rorepna tomorpadis (KT) B niarnoctuui 3axsoproBanb LIIKT y cobak

Komm'torepua Tomorpadiss (KT) 3abesneuye oTpuMaHHS MOIIAPOBUX 300pakeHb
YepeBHOI TMOPOKHUHM, 1110 JIa€ 3MOTY OIIHIOBATH OKpemi abIOMIHaIbHI CTPYKTypu 0€3
aHATOMIYHOTO HakjJaJaHHsA. 300pakeHHS MOXKYTh OyTH PEKOHCTPYHOBaHI B MOMNEPEUHiH,
cariTajJbHIM Ta AOpcalibHIN IUIONMHAX 0€3 MOBTOPHOTO MPOBEICHHS JOCIIKEHHS, IO
MOKpallye€ aHATOMIYHY JIOKaJi3allil0 Ta  Bi3yali3aimilo  B3a€EMOBIJHOINIEHb  MIX
narosoriyuaumu 3miHamu KT 1 npuneriumu abioMiHAIBHUMU CTPYKTypaMu. TpUBUMIPHI
PEKOHCTPYKIIi  MOXYTh  IOKpalllyBaTH  Bi3yalizalmil0o  CKJIaJHUX  aHATOMIYHUX
CIBB1/IHOIIECHB 1 CIPUATHU TUIAHYBAHHIO X1pypPri4HOTrO BTPYYaHHs. [9,10,14,40,41]

KT 3a0e3mneuye netanbHe OIIHIOBAHHS NMUTYHKOBO-KHIIKOBOTO TPAKTY Ta MPHIIETIINX
abmomiHanbHUX CTPYKTYp. OtintoBaHHs oxoruoe mpocBiT HIKT, ToBmuHy #oro cTiHKH,
OpuKy, perioHapHi JiM(paTHYHI BY3JI4 Ta CYMDKHI OpTaHu 4YepeBHO1 mopoxHuHU. [Tomaposa
Bi3yaiizailisi J03BOJISIE TOYHO JIOKATI3yBaTH IIaTOJIOTIYHI 3MIHM Ta JEMOHCTpPYeE ix
B3a€MOBIJTHOILLIEHHS 13 CYMDKHHUMH OpraHaMH W MariCTpaJlbHUMU CyJUHaMH YEpeBHOI
TIOPOKHUHH. [6,9,10,40-42]

BHyTpimiHbOBEHHE BBEJIEHHS HOJAOBMICHOTO KOHTPACTy PYTUHHO 3aCTOCOBYETHCS Mij
yac KT opraniB uepeBHOi nopoxxHUHU. KOHTpacTHE MiJICHIICHHS MOKpAIlye Bi3yati3aliio
KPOBOHOCHHMX CYJIWH, TKaHMHHOI mepdy3ii Ta MeX BOTHHUINA YPaKEHHS, CIPHUSIOUU
XapaKTEPUCTHII YPaKEHHS Ta OLIHIOBAHHIO MOMIMPEHOCTI MATOJOTIYHOTO MPOLECY. [43]

HanexxHe po3TATHEHHsI KHUINKIBHUKA € BaXIMBUM s ouiHtoBaHHs crinkm LIIKT,
OCKUJIBKY HEJIOCTATHE HAIIOBHEHHSI ITPOCBITY MOKE MACKyBaTH HE3HAYH1 MATOJIOT1YH1 3MIHU

ab0 CTBOpIOBaTH XWOHE BpPaXKCHHS MOTOBIIECHHS CTIHKU. JIJIsI MOKpaIeHHs OIlIHIOBAHHS
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PO3TSATHEHHS KUIIIKIBHUKA, KOJIM HEOOX1HE IeTalIbHE JOCTIKEHHS KUILIKOBOT CTIHKH, OYJIO
po3po6sieHo KT-enteporpadiro. [9,10,41,44-46]

KT 3acrocoByioTh asi ouiHIOBaHHS ckiagHux 3axBoptoBanb KT, Bu3HaueHHs
TOMIMPEHOCTI NATOJIOTYHOrO MIPOIECy Ta IJIAHYBAHHS XipypridHOro BTPyYaHHs. [i IIMPOKO
BUKOPHUCTOBYIOTH JiJIs1 cTaAitoBanHs: HOBOyTBOpeHb LIIKT. KT BusiBisie nokanpHy NyXJIMHHY
1HBa3110, Ja€ 3MOTY OLIIHUTHU PErioHapHi JiM(paTHUHI BY3JI1 Ta MOUIUPEHICTh 3aXBOPIOBAHHS.
KT ycboro Tina 103B0JjIsi€ BUSIBUTH BIJJaJICH] METACTa3H Ta YpaKEHHS I0AATKOBUX OPraHiB.
[6,9,41,47-49]

OcnoBuumu mnepeBaramu KT € ycCyHeHHS aHaTOMIYHOTO HAaKJIaJaHHS, BHCOKa
POCTOPOBAa PO3/UIbHA 3AATHICTh Ta MOXJIMBICTh MYJBTUILUIAHAPHOI PEKOHCTPYKIIIT
300pakeHb. L1 XapakTepuCTUKHU MOKPAIIYIOTh aHATOMIUHY JIOKaJI13allll0 Ta JIEMOHCTPYIOTh
B3a€MOBITHOLIEHHST MK mnaTtojoriyaumu 3miHamu LIKT, cymixkHumu opranamu i
MaricTpajbHUMH a0JIOMIHAIBHUMU CyAMHAMU. [{e yMOXKIIMBITIOE TUIaHYBaHHS X1PYpri4HOTO
BTPYYaHHs Ta CTaJAIFOBAaHHS IMyXJIUH. [8-10,40,48]

KT mae nuzky oOMexensb. [l MiHIMIZallll pyXiB Mali€HTa Ta OTPUMaHHs 300paxeHb
JIIarHOCTUYHOT SKOCTI 3a3BMYail HEOOXITHMM 3arajbHUM Hapko3 abo TMOOKa cemallisl.
BHyTpiiIHbOBEHHE BBEACHHS KOHTPACTHOI PEYOBHHM IMOTPEOY€ OILIHIOBAHHS KJIIHIYHOTO
CTaHy TallieHTa Nepea MNPOBEACHHSAM JociijkeHHs. Ha skicTe 300pakeHb MOXYThb
BIUIUBAaTH pyXHW TMallieHTa, apredakTu >KOpcTKimaHHs mydka (beam-hardening) Ta
HEJOCTaTHE PO3TSATHEHHS KUIIKIBHUKA. [6,7,9,10,26,41,44,45]

[{i xapakTepucTUKH 3yMOBIIOIOTH LiHHICT, KT y Bumagkax, Koiau HEOOXiTHE TOYHE
OI[IHIOBaHHS TOMUPEHOCTI BOTHUINA YPAKECHHS, TUIAHYBAaHHS XIPYpPriYHOTO BTPpy4YaHHS a0

ctaaitoBadds HoBoyTBopeHb [IIKT. [6,9,41,47,48]
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Taoauus 4. Aiarnoctuuni moxiuBocTi KT npu ouninoBanni LIIKT y cobak

ITapamerp OuinoBaHHs

[Tomaposa Bizyauni3amis HIKT Ta npuserii abioMiHaIbHI CTPYKTYPH
MynbTUIUTAaHApHA PEKOHCTPYKITIS AHaToOMIYHa JOKaTi3aIist

TpuBUMipHa PEKOHCTPYKITis [IpocTopoBi aHATOMIYHI CITIBB1THOIIICHHS

) HaxonuueHHst KOHTpacTy TKAHUHAMU Ta CYy JUHHUMHU
Konrtpactae niacunenus

CTPYKTypaMu
Crinka KT ToBIIMHA CTIHKH Ta MOMIKUPEHICTh YPaKECHHS
[Tpoceit IHKT Po3TsirHeHHs Ta 3BY>KCHHS TIPOCBITY
bpuxa Ctpyktypu Oprxi
Perionapni mimdatuyni By3nu Po3wmip 1 mopdosoris

CyMiXHI Opranu YepeBHOi . .
MiciieBe MOMMpPEHHs MaTOIOTIYHOTO MPOLECY
MOPOKHUHU

KT ycporo Tina Posnoain naTonorivHOro Iporecy

[9,41,47,48,50]

1.5 MarnitHo-pe3onancHa Tomorpagis (MPT) B miarHocTtuui 3aXBOPHOBaHb

IIKT y codak

MarnitHo-pe3onancHa tomorpadis (MPT) 3abesneuye oTpuMaHHS MOIIAPOBUX
300pakeHb YePEBHOT MOPOKHUHU 3 BUCOKOIO KOHTPACTHICTIO M'SIKUX TKaHWH. 300pakeHHs
MOXYTh OyTH OTpUMaH1 B TONEPEUHiH, cariTalbHIN, JOPCaIbHIM Ta KOCUX IUIOIIMHAX, IO
MOKpaIIy€e aHaTOMIYHY JIOKJTI3aI[i0 i Bi3yalti3allito B3aEMOBITHOIIEHb MK TTATOJIOTTYHUMH

smiHamu IIKT Ta npunernumu abnominansHuMu cTpykTypamu. MPT xapakrepusye M'siki
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TKaHWHH 3 O1JIBIIOIO IETalI3aIll€l0, IIT0 JO3BOJISIE TOYHIIIE OI[IHUTH TKAHUHHUH CKJIaJl, MEXI
BOTHHIIA YPAKCHHS Ta aHATOMIYHI CHiBBIHOIICHHS. [9,10,14,51-53]

MPT nae 3mory omiautu ctinky LIKT, Opuxy, perioHapHi aiMmpaTudHi By3iIH Ta
CyMDKHI OpraHM 4epeBHOI MOpOXHWHU. BoHa nudepeHiiroe piiuHy, KHUPOBY TKaHHUHY,
KpOBOBWJINB, (iOpo3 Ta iHIN M'SKOTKaHWHHI KOMNOHEHTH. MPT no3Bosse BU3HauUHMTH
aHaTOMIYHE IMOXO/KEHHS a0OMIHAJIBHUX HOBOYTBOPEHb 1 BHUSBHUTH iX TMOUIMPEHHS Ha
cycigHl M'SKI TKaHMHU. MyJbTHIIaHApHA Bi3yasizallis MOKpaIly€e OIIHIOBAHHS CKJIAIHUX
AHATOMIYHHUX CITIBBITHOIIEHb, OCOOJIMBO 3a YMOB CIIOTBOPEHHS HOPMAJIBHOI aHATOMII.
[9,10,14,51,54] BHyTpiIIHLOBEHHE BBEIEHHS TaJOJIHIEBOTO KOHTPACTy IOKpAIIy€E
OIIIHIOBAaHHSI HAKOMUYCHHS KOHTPACTy B TKaHWHAX, BACKYJISIpU3allii BOTHUIIA YPaKeHHS Ta
BHYTPILIHIX TKAHUHHUX XapakTepucTuk. MPT moxe noeanyBatucs 3 Andy31iHO-3BaKEHOIO
Bizyanizamiero (DWI) nis momaTkoBoi XapakTEPUCTUKM TKAHWH, a TaKOXK 13 MarHiTHO-
pe3oHaHCcHOI0 XojaHriomankpeatorpadiero (MPXIII') ayis HEIHBa3WBHOTO OIIHIOBAHHS
KOBYHMX 1 maHkpeaTHyHux mpotok. MPXIIIT Bizyamizye XKOBUHMI MIXyp, MIXypOBY
MIPOTOKY, CIIUTbHY JKOBYHY MIPOTOKY Ta MPOTOKY MiANUTYHKOBOI 3a1031. ExcriepuMeHTaIbHi
JOCTIKEHHSI MPOJAEMOHCTPYBaIM MOXJIMBICTh BUKOHaHHA MPXIII™ y cobak, xoua ii
KJIIHIYHE 3aCTOCYBaHHS J0Ci IepedyBae Ha CTajii BUBYEHHS. [9,51,54-56]

MPT 3acTOoCOBYIOTH JIsi OIIHIOBAHHS CKJIATHUX a0JOMIHATLHUX HOBOYTBOPEHD,
NaHKpeaToO1TiapHol MaToNorii, perioHapHuX JTIM(pAaTUYHUX BY3JIIB Ta 3MiH, [0 3aTy4arOTh
Ta30BY JINSHKY a00 KaynadbHy YaCTHHY YepEeBHOI MOPOKHUHH. BOHA 103BOJIsIE BU3HAYUTH
aHATOMIYHY TMOIIMPEHICTh, BUSIBUTH JIOKAJbHY 1HBA31l0 Ta CIYTy€e MIATPYHTAM JUIS

IUIaHYBaHHS JIIKYBaHHS, KOJIM MOTPiOHA JieTaNbHa XapaKTEPUCTUKA M'AKUX TKaHUH. [51,54—
57]

OcHoBuumu miepeBaramu  MPT € BucCOKa KOHTPACTHICTh M'SKUX TKaHHH,
MYJIbTUIUIAHApHA Bi3yani3allisi Ta XapaKTepucTUKa TKaHUH. LI MOXKIMBOCTI MOKPAIIyIOTh
OIIIHIOBaHHS TKAHWHHOI AapXITEKTOHIKHM, TOIIMPEHOCTI TATOJIOTIYHOTO TMpoIecy Ta

aHATOMIYHHMX CIHIBBIJHOLIEHh y Mexax uepeBHOi mnopoxkHuHu. MPT  nmozBosse
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nudepeHIitoBaTd TKAHUHM 31 CXO0KOK aHATOMIYHOK KapTHHOMO, aje PI3HUM BHYTPIIIHIM
CKJIAZIOM. [9,10,14,51,54]

MPT wmae HU3KY NOpakTUYHUX oOOMexeHb. Jlyig MiHIMIZalii pyxiB NallieHTa Ta
OTpUMaHHS 300pakKeHb J1arHOCTUYHOT SKOCTI 3a3BUYail MOTPiOEeH 3aranbHuil Hapko3. MPT
noTpeOye OUTBIIIOro Yacy CKaHyBaHHS, HIXK OUTBIITICTh 1HIIMX METOJIIB Bi3yasli3allii opraHiB
YepeBHOI MOPOKHUHM, MO0 POOUTH i MEHII MPUIAATHOIO /IS HECTaOlIbHUX MAIli€HTIB.
OOMexeHa AOCTYMHICTh ToMorpadiB 1 moTpeda y crHemliali3oBaHMX HaBUYKaX II0JI0
OTPUMAaHHS Ta IHTEpIpeTaii 300paKeHb TOAATKOBO OOMEXYIOTh ii PYTUHHE KIIHIYHE

3aCTOCYBaHHS. [9,14,51,52,58]

Taoauusa S. diarnoctuuni moxanBocti MPT npu ouinoBanni IIIKT y cobak

ITapamerp

OuiHBaHHA

[Tormaposa Bi3yasizartis

KT Ta mpumneri abaoMiHAIBHI CTPYKTYPH

MynbsTHIIaHapHa . . L

. L AHaToMI4Ha JIOKaJli3alis Ta IPOCTOPOBI CIIBBIAHOIIEHHS
Bizyasi3aris
Crinka KT Mopdororist CTiHKM Ta BHYTPIIIHI TKAHUHHI XapaKTePUCTUKH
bpuxa OniHrOBaHHA MATOJOTTYHUX 3MiH OpHIKI Ta TKAHUHHOTO CKJIATLY

PerionapHi nim¢paTuyHi
BY3JIH

Mopdortorist Ta BHYTPIIIHI TKAHUHHI XapaKTEePUCTUKH

CyMiXKHI Opranu

JleTanbHe OLIHIOBAHHS M'SIKMX TKaHHH Ta aHATOMIYHUX
CIIIBBIIHOILIEHD

XapakTepUCTUKA TKAHUH

Judepenuiaris piIuHH, )KUPOBOT TKAHWHHU, KPOBOBMWIIMBY, (piOpo3y
Ta COJIITHOI TKAaHUHH

Kontpacrtae niacuneHHs

HakonuyeHHs KOHTpacTy TKAaHWHAMHM Ta BaCKYJISIpU3allisi BOTHUIIA
YpaKeHHS
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IMapameTp OuinoBaHHA
[Tankpearobiniapaa MPT- ta MPXIII -omiHtOBaHHS MiAILTYHKOBOI 3aJ1031 Ta
cucTema MIPOTOKOBUX CTPYKTYD

. . KonTpacthe nigcuneHHs ta qudy3iiiHo-3BakeHa Bi3yamizallis Jis
OyHKI10HAJIbHI METOUKH .
MOTINOIEHOT XapaKTePUCTHKU TKAHUH

[9,10,14,51,53-56]

1.6 Engockonis B niarnoctuui 3axsoprosanb IHIKT y codak

EHpockorisi 0XOruiroe €HJ0CKOIII0 BEPXHIX BIIUINB IUTYHKOBO-KHIIIKOBOTO TPAKTY
(e3odaroractpoayoneHockonio) Ta HuwxkHIX Biagune KT  (i1eokonoHocKormio).
Enpockomisi Bepxuix Bigaune KT mo3Bosnse o0OCTEXKUTH CTpaBOXild, ILIyHOK 1
MPOKCUMAIBbHUN BIAAUT JBaHAAUATHNANOI KUIIKK. Expockomis HuxHIX Biaaumne [HIKT
JI03BOJISIE OOCTEXKUTH MPAMY KHILIKY, 000/I0BYy KHIIKY Ta TEPMIHAJIBHUMN BIIAUT KIyOOBOI
KAIIKA 33 YMOBH MOXJIMBOCTI 1HTyOamii 17€oleKaJbHOro KiamnaHa. EHIOoCKomio
3aCTOCOBYIOTH i Oe3mocepeanboi Bidyamizamii KT, a Takox mjg MIiHIMaJIbHO
1HBa3UBHUX JIKYBAJIbHUX MPOLEAYp, TAaKUX SIK BHJIYYEHHsS CTOPOHHIX TuI, OajoHHa
JUJIaTallisi CTPUKTY], MOJIMEKTOMIS Ta BCTAHOBJICHHS 30H1B JIJIs1 XapuyBaHHS. [4,7,16,59,60]

besnocepenus Bizyam3aiis npocBity KT 1 moBepxH1 CM30B0i 000JOHKU JA03BOJISE
OLIIHUTHU CTaH CIIM30BO1, BMICT MPOCBITY Ta CTPYKTYpHI MOpyLIieHHs. bionTatn MoxXyTh OyTH
BiIIOpaHi K 13 BUJAMMHUX I1aTOJOTIYHO 3MIHEHUX MAUISHOK, TaK 1 3 MaKpOCKOITIYHO
HE3MIHEHOT CITM30BO1 000JIOHKH, OCKUTBKH KIITHIYHO 3HAYYI MIKPOCKOIIYHI 3MIHH MOXKYTh
OyTH HasJIBHUMHU TIOIPM HOPMAIbHY EHAOCKOIIYHY KapTuHy. [icTomaTojoriuyHe
JOCJTIIKEHHST BUSIBIISIE MIKPOCKOITIYHI TTOPYIIIEHHSI, SIK1 HEMOXJIMBO Bi3yasi3yBaTH JIMIIIE 32
JIOTIOMOTO10  eHjiocKomii. EHOCKOMIYHI 3HAXiIKH MalTh HaWOUIbIIy 11arHOCTUYHY
IIHHICTh TOJI, KOJHM iX IHTEPNPETYIOTh Pa3oM 13 pe3yjbTaTaMH TiCTONATOJIOTIYHOTO

JOCHIKEHHS. [4,7,16,60,61]
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EHnockoriio BUKOHYIOTh TO/I1, KOJU HE0OX1/IHAa Oe3MmocepeiHs Bizyasisallis MpoCBITy
Ta cinu30Boi o6osoHkH LIIKT abo ricronmarosioriyHe oiiHIOBaHHA. Y co0ak 13 XpOHIYHUMHU
oznakamu 3 Ooky KT cmowarky mocmikyioTh ab0 BHUKIIOYAIOTh IO3aKUIIKOBI,
MeTaboi4H1, 1HGEKIIHHI Ta CTPYKTYPHI 3aXBOpIOBaHHs. EHIOCKOIIIS HE € J1arHOCTUYHOIO
IIpOLIELypOI0 HepIIoi JiHii npu XxpoHiuHux 3axsoproBanusax LIKT. Ii 3acTocoByroTs Toxi,
KOJIM OYIKY€ETbhCS, 1110 O€3M0CepeIHE OI[IHIOBAHHS CIM30BO1 000JIOHKHU 200 TiCTONATOJIOTIYHE
JOCITIDKCHHSI BUSIBUTh 3MiHHU, SIKI HEMOXKJIMBO Bi3yasi3yBaTH I1HIIUMHU J1arHOCTUYHUMU
MeTOoJaMHU. [4,5,7,16,62] EHOCKOIIA Ma€ sIK A1arHOCTUYHE, TakK 1 JIKyBaJbHE 3aCTOCYBaHHSI.
EnnockorniuHe BUITy4eHHsI CTOPOHHIX T1JT 31 CTPABOXO/1y Ta IIUTYHKA MOKE YCYHYTH TTOTpeOy
B XIpypriuHoMy BTpydaHHi. banonna nmwnaramis crpuktyp LIKT, mnomimekTomis Ta
BCTAHOBJICHHS 30H/I1B JIJIsl XapuyBaHHS € 10JJaTKOBUMHU JIIKYyBaJIbHUMH Mpolieaypamu. BuOip
MDK €HIOCKOIIYHUM 1 XIpYypriyHUM JIIKYBaHHSIM 3aJIe)KUTh BiJl XapakTepy Ta JoKajizarii
YPaKEHHS, a TAKOXK BiJl TEXHIYHUX MOXKIIMBOCTEH €HIOCKOIIIYHOTO BTPYUYaHHS. [4,7,16,60,63]
Ennockomnisi 103BoJisie 00CTEXUTH MPOCBIT 1 MOBepXHIO cinu30Boi 06oionku [IIKT. Bona
Hajae obomexeHy iHdopMmaiito npo raubmi mapu ctinku KT abo #oro cTpykrypw,
postamoBani mo3a Mexamu LIKT. [latomoriuni mpomecu, 1o ypaxarTh I TKaHUHH,
MOXYTh  3aJUIIMTACA HEBUSABICHHMH a00 HEJOCTaTHRO  OXapaKTEPHU30BaHUMHU.
KouBenmiitna enpockomiss BepxHix 1 HIkHIX BigaumB IIIKT we mo3Bossie oOCTeKUTH BCi
JUJISTHKA TOHKO1 KUIIkA. HopManbHiI €HJOCKOMIYHI 3HAX1JKW HE BUKIIOYAIOTh HASIBHOCTI
3axBoproBanHs [IIKT. [4,7,16,60] OCHOBHMMH TiepeBaraMu €HIOCKOMi € Oe3mocepenHs
Bi3yamizauisa ciau3oBoi oOosonku KT, mpuminsHuii BimOip 6ionTaTiB 1 MOKIHMBICTH
MiHIMaJIbHO 1HBA3MBHOTO JIiKYBAaJdbHOTO BTPYYaHHS. Ii OCHOBHI OOMEXKEHHS —
HEMOXKJIUBICTh OIHUTHU rau6Ii mapu cTinku [IIKT Ta mo3akumikoBi CTpyKTypH, HEMOBHE

00CTEKEHHS TOHKOI KHUIIIKHM Ta HEOOX1THICTh 3arajikHOTO HAPKO3Y. [4,7,16,60]
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ITapamerp

OuiHBaHHA

CnuzoBa 000J10HKA
KT

Kounip, TekcTypa moBepxHi, CyAMHHUI MaJTIOHOK, KPUXKICTh, €pO3il,
BHPA3KU Ta BOTHHUIIIECBI 3MIHU

[Tpoceit IHKT

BwmicT pocBiTy, 3BYKeHHsI, OOCTPYKIIisi, CTOPOHHIN MaTepiai Ta
BHYTPIITHBOTIPOCBITHI HOBOYTBOPECHHS

Po3nonin ypaxxeHns
CcIIM30BO1 O00JIOHKH

Boruuese, mynbTudokansHe abo udy3He ypakeHHs JOCTYITHOL
ciuzoBoi o6ononku LIKT

CrpykTypHi
MOPYUICHHS

CTpuKTypH, TUBEPTUKYIIH, TTOJIIMU Ta 3MIHU KOHTYPY IPOCBITY

Bunnmi marostoriugi
3MIHHA

Jlokamizarisi, TOMUPEHICTh Ta €HAOCKOIYHA KapTUHA YPAKEHb
CM30BO1 0OOJIOHKH ¥ BHYTPINTHBOIPOCBITHOT MAaTOOT i

JlocTymHICTh [1st
BiIOOpy Marepianty

InenTHdikalis MaToJOriyHO 3MIHEHUX Ta MAKPOCKOMIYHO HOPMAJIbHUX
JUISTHOK CITU30BOi 00OJIOHKHU 1715t BUOOPY MicIis Oiomcii

[4,7,16,60,61]

1.7 Cunarurpadis B xiarnoctuni 3axsopoBanb IHIKT y cobak

CuunTurpadis — 1e MeTo/ Bizyasizalli B sAepHid MEIUIIMHI, SKUW J03BOJISE OLIIHUTH

¢izionoriuny byHKIIII0 HUIIXOM Bi10OpakeHHs PO3MOILTY BBEJICHUX

paniodapMalleBTUUYHUX TIpenapariB  3a JIOMOMOrow TramMma-kamepu. CruHTturpadis

BIIPI3HSAETHCS BiJ 1HIIMX METOJIB Bi3yasli3allii TUM, IO BOHA BIACTEXYyeE (Pi310JOTTUHY
GyHKIIIIO Yepe3 po3MoAiT BBEASHUX paiodapMIpenaparis. [14,64-67] Y Mexax Bizyam3artii

OpraHiB 4e€peBHOI TMOPOKHUHU B CcO0AaK CIHUHTUTpadiss 3aCTOCOBYEThCA IS

(YHKIIIOHATFHOTO ~ OLIHIOBAaHHS  IUTYHKOBO-KHMIIKOBOTO TPAakTy Ta MOPTAJbHOTO

KpoB00Oiry. Jlo onmucaHuX MOKa3HUKIB HaJekaTh OI[IHIOBAHHS CTPABOXITHOI'O TPaH3UTY,

racTpoe3odareaabHOro peduIrokCcy, eBakyaTopHoi QyHKiii nuryHka ta motopuku IIIKT.
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['ematnyHy cUMHTUTPAdil0 3aCTOCOBYIOTH IJISl JOCIIIPKEHHS MOPTOCHCTEMHHUX IITyHTIB
IUISTXOM OIIHFOBaHHS TTOPTAIBHOTO KPOBOTOKY. [64-66,68]

CumaTurpadiro 3aCTOCOBYBAIU JIJIsl OI[IHIOBAHHS racTpoe3odareaibHOro pequIrokcy B
cobak. PagioMiueHi KOpMOBI MacH BIJICTEKYIOTh Y peaJIbHOMY 4aci /I BUSIBJICHHSI €11130/11B
pedmokcy Mg yac (Pi3i0NIOTIYHOTO aKTy KOBTAaHHA Ta UUIYHKOBOTO TPaH3UTY.
ExcriepuMeHTanbHl JOCHIIKEHHS Ha KIIHIYHO 3J0pPOBHUX co0akax IOKas3ajd, o
racTpoe3odareaabHuil pedIIroKC MOXKe BUHMKATH 0e3 jereHeBoi acmipariii. CuuHTurpadis
3MaTHA BUSBIATH (DYHKLIOHAJIbHI MOPYUICHHS, SIKI HE € OYEBHIHUMHU INPU aHATOMIYHIN
Bi3yastizarlii. [64,65,69]

Cuunturpadisa 3ade3neuye KUIbKICHE OIIHIOBaHHS €BaKyaTOpHOI (PYHKIIII IUTyHKA,
CTPaBOXIIHOTO TpaH3UTy Ta TmediHkoBoi mnepdysii. Ile mae 3HayeHHs B cobak 13
TUC(PYHKIIEIO CTPaBOXOay, IOPYIICHHSAMU €Bakyallii 31 IUIYHKYy Ta TiJ03pOl0 Ha
MOPTOCUCTEMHI IITYHTH. [64,65,67,68]

CumaTurpadis mnotpedye chemiali3oBaHUX MIAPO3IUIIB  SIACPHOT  MEIUIIUHH,
paniodapmalieBTUUHUX TIpenapaTiB Ta 00JIaJIHaHHS 3 TaMMa-KaMepolo, 10 oOMexye ii
JIOCTYIIHICTb Yy 3arajibHili BeTepuHApHiil mpakTuli. [i mpocTOpoBa po3aiabHA 3JATHICTH €
HK4010, HXK y KT a60 MPT, 1110 00Mexye aeTanbHe aHaTOMI4HE OIliHIOBaHHS. OCHOBHUMU
nepeBaraMu cluuHTUrpadii € KiTbKiCHA 1HTepIipeTais (i310J0T14HOT PYHKIIIT Ta 00'eKTUBHE
ouintoBanHs Motopuku IIIKT, eBakyaTtopHoi (QyHKIIi HUTyHKAa ¥ mopTanbHOI nepdysii.
OcHOBHMMH OOMEXKEHHSIMM € HH3bKa JIOCTYIHICTh, IOTpeda Yy creliali30BaHOMY
obrmagHaHHl Ta pamiodapmmpenaparax, Hmwk4da 3a KT 1 MPT mpocropoBa po3miiibHa

3J1aTHICTh, a TAKOK OOMEKeHa aHATOMIYHA JIeTall3alisl. [14,64—66,68]

1.8 Monmomixkui mMeroaukm Bidyauizaumii B giarHoctuuni 3axsopwBanb HIKT y

codak

Ha nmonmatox 10 ommcaHuX BHILE YCTaJ€HUX METOMAIB Bi3yajdbHOi A1arHOCTHUKH, B
OKpEeMHX BHUIAJKaX MOXYTh OyTH KOPUCHHUMHM KiJIbKa JOMOMDKHUX METOJMK Bi3yasizarlii.

[li MeToguku HE 3aMiHIOIOTH KOHBEHIIIMHI METOJAM Bi3yaui3allii, a pO3IIHUPIOIOTh iXHI
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JIarHOCTUYHI MOMJIMBOCTI. Y IbOMY MIAPO3JUIT CTHUCIO PO3TJISHYTO iXHI Cy4acHi

3aCTOCYBaHHS Ta MOTEHIIINHY poJb y AiarHocTHill 3axBoproBanb LLIKT y cobak. [32,63,70,71]

1.8.1 Yastpaconorpagis 3 koHTpacTHuM migcwieHHsasM (CEUS): pomomixna

MeTOMKA 10 yJabTpacoHorpagii B B-pexnmi

YasTpaconorpadis 3 kourpactHuM miacwieHasM (CEUS) — 1ie ynerpacoHorpadidaa
METOJMKa, Yy SKIA 3aCTOCOBYIOTh BHYTPIIIIHBOBEHHO BBEJEHI Ta30HANOBHEHI
MIKpOOYIL0aIIKOBl KOHTpacTHI 3acoou. Ili MikpoOynpOaIKkyu 3ajduIialoThcsl B MEXKax
CyIMHHOTO pycia Ta He audyHAYITh B iHTepctumliamii mpoctip. CEUS mno3Bosse
OIIIHIOBAaTU TKaHMHHY Tepdy3ito Ta CyAWHHE MIiJACWICHHS B peaJbHOMY 4Yacl IUIIXOM
aHaJli3y MIKPOLUPKYJIATOPHOTO KPOBOTOKY B TKaHMHaX. YIbTpacoHorpadis B B-pexumi
3abesneuye  crpykrypHe omiHioBanHs IIIKT. CEUS  pgonoBHioe  B-pexumny
yabTpacoHorpadito, Jaojardv  (PyHKIIOHAJIbHE OIlIHIOBAaHHS KHIIKOBOI  mepdy3ii.
[13,24,30,70,72]

CEUS wmo’e OLiIHIOBaTHCS SKICHO — IUIAXOM aHali3y MaTepHIB KOHTPACTHOTO
MIJICUJICHHs, a00 KUIBKICHO — 3a JIOTIOMOI'OK aHali3y KPHUBUX «YaC—IHTEHCHBHICTDHY.
KinbkicHe OLIHIOBaHHS IPYHTY€EThCS Ha nepQy3iiHUX mapaMeTpax, A0 IKUX HalekaTb yac
HAJXO/DKCHHSI KOHTPAcTy, 4ac JO0 IMIKOBOTO TMiJCWJICHHS, MikoBa iHTeHCHBHICTH (PI),
IIBUJIKICTh HakonuueHHs (wash-in), mBuAKICTh BUMHMBaHHsS (wash-out) Ta mioma i
KpuBo1o «4dac—iHTeHcuBHICTE» (AUC). LI mapameTrpu A03BOJISIIOTH O0'€KTUBHO OLIHUTH
MIKPOLIMPKYJISATOPHY Tep(dy3it0 KHUIIKIBHUKA, IO BUXOJMThH 3a MEX1 MOXJIMBOCTEH B-
peXUMHOI ylbTpacoHorpadii. [13,24,72-74] Y cobak CEUS 3acTocoByBaJIU JIs OL[IHIOBAHHS
XpoHI4HO1 3ananbHO1 enTeponartii (X3E), 3ananpHoro 3axBoproBanHs kumikiBHuka (IBD) ta
aiMpomu  kumkiBHUKA. CTPYKTypH1 3MiHH, BHSBICHI 3a JOMOMOTrol B-pexuMHOI
yJIbTpacoHorpadii, MOXYTh IHTEpPIIPETyBaTUCS pa3oM 13 mepdy3iiHUMH 3MiHAMH,
BcTaHOBIIeHUMH 3a ponomororo CEUS, mo 3a0e3neuye moBHilIEe AOCTIIKEHHS TATOJIOTIT

KUIIKIBHUKA. [37,70,72,73]
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JocnimpkeHHs co0ak 13 3a3Ha4e€HUMH 3aXBOPIOBAHHSIMU MPOAECMOHCTPYBAIN BIPOTiIHI
3MIHU KHUIIKOBOI Tepdy3ii MOpPIBHSAHO 31 3JI0POBUMU TBAPUHAMHU KOHTPOJIBHOI TPYIIH.
[TocmimoBHO MOBIIOMIISIIOCS TIPO MiABUINECHHS MiKOBOi iHTeHcuBHOCTI (PI) Ta momi mix
KPUBOIO «4ac—iHTeHCUBHICTHY (AUC), mpruuoMy MKOBa IHTEHCUBHICTh TO3UTUBHO KOPEITIOE
3 KJIIHIYHOIO aKTUBHICTIO 3aXBOproBaHHs. [lepdy3iitHi mapameTpu HE T03BOJIAIOTH HAIIHHO
mudepenuiroBati X3E Big miMmbomu kuikiBHUKA. [T0BTOpHI JOCTIIKEHHS MiCIIs JIIKYBaHHS
HE BHUSIBUJIM TOCTIOBHUX 3MIH NepPy31iHUX MapaMeTpiB MONPU KIIHIYHE MOKpaICHHS.
[37,38,72,73,75]

OcnoBuumu miepeBaraMmu CEUS € pocmipkeHHST MIKPOLMPKYIATOpHOT mepdys3ii
KHUIIIKIBHUKA B PeaJlbHOMY 4Yaci, KUIbKICHE OLIHIOBaHHS BaCKyJIsipu3allii TKaHUH 1 MO€HAHE
CTPYKTYypHO-(PYHKIIIOHAJIbHE OIliHIOBaHHS. OCHOBHMMH OOMEXKEHHSAMH € HEOOX1IHICTh
BHYTPILIIHROBEHHOI'O BBEJCHHS KOHTpPACTy, MOoTpeda y crewiaiizoBaHOMy OO0JIaJHaHHI Ta
¢dbaxoBiii MAroTOBI, OOMEXEHA TOCTYMHICTh, a TaKOX BIJCYTHICTh CHEHUMIUHUX IS

KOHKPETHHX 3aXBOPIOBaHb NepPy3iitHux nmarepHiB y Hu3L1 natosoriit IIKT. [9,13,24,30,72,76]

Taoauus 7. diarnoctuuni moxiuBocti CEUS npu ouinoBanni HIKT y cobak

IMapametp OuinoBaHHs

[epdysis OniHroBaHHS CyIMHHOI NIepdy3ii KUIIKIBHUKY B pealbHOMY 4aci Mics
KHIIKIBHUKY BBEJICHHS KOHTPACTY

Backynsipuzartis Posnopin Ta iIHTEHCUBHICTH KOHTPACTHOTO ITiICUJICHHS B MEXaX KUIIKOBOT
CTIHKU KHUIIKIBHUKA CTIHKH

. ['omorenHe abo reTeporeHHe MiJCUIICHHS Ta YaCOB1 XapaKTePUCTUKU
[Tarepn miacuneHHs

T ICHJIEHHS
Backynspusariis XapakTepuCcTUKa CYAMHHUX MAaTEpHIB Y MeKaX BOTHUIIEBUX YPaKECHb
BOTHUIIA YPaKCHHS KT

Me:x1 BOrHAIIA ) .. .
BiamexxyBaHHS MEX ypakKeHHsI Ta IPHIIETIIol nepdy30BaHOi TKAHUHU
ypaKeHHS




29

IMapameTp OuinoBaHHs
Kutre3natHicTh InenTudikariis nepdy3zoBanoi Ta Henepdy30BaHOT TKAHUHH, 30KpeMa
TKaHUHU TUTSTHOK HEKPO3y

3amnanpH1 Ta oy .
. XapakrepucTuka nepys3iiiHUX MaTepHiB, 10 MOXKYTh CIPUSATH
HEOIUTACTUYHI1 -
nudepeniianii ypaxeHb
ypaxXeHHs

[13,24,38,72]

1.8.2 Enacrorpagisi: 10oMizkHa MeTOAMKA 10 yJIbTpacoHorpadii

Enacrorpadis — 1me meroauka Bizyasizalllii Ha OCHOB1 YJbTPa3BYyKy, sIKa J0O3BOJISE
OL[IHUTH MEXaHIYHl BJACTUBOCTI TKAHWH MUIIXOM BH3HAYEHHS IX €JaCTUYHOCTI Ta
XKOpCTKOCTi. Bona nonoBHioe B-pexxuMHy ynbTpacoHorpadiro, JeMOHCTPYIOUH TKaHWHHI
BJIACTUBOCTI, SKI HEMOXJIMBO OILIHUTH JIMII€ 3a MOP(OJOTiYHUMU O3HAKaMH. Y
BETEPUHAPHIN MEAUIMHI enacTorpadiro 3acTOCOBYBAIH JJIsl JOCTIIKEHHS HU3KH OPTaHiB,
30KpeMa TEeUiHKH, CeIe31HKU Ta IITYHKOBO-KUIIIKOBOTO TPAKTY. [8,9,13,32,77]

V Bizyanbhiit giarnoctuii natosorii KT y cobak enacrorpadiro qochiaKyBaiu K
HEIHBAa3MBHUM METO]I OLIHIOBAaHHS XPOHIYHHMX 3aXBOPIOBaHb KHUIIKIBHUKA. [linBuieHa
YKOPCTKICTh TKAHUHHU MO3Ke BigoOpakatu (piOpo3 Ta 1HIII MaTOJOT14HI 3MIHH, acOlIOBaHI 3
XpOHIYHUMHU eHTepomnatiaMu. Enactorpadiuni 3HaXigKM IHTEPOPETYIOTh pa3oM 13
pesysibTatamu B-pexkxuMHO1 yibTpacoHorpadii Ta IHIIUMH KITHIYHUMU ¥ 11arHOCTUYHUMHU
TaHUMH. [9,32,63,75] Emacrorpadis npomeMoHCTpyBana MEPCHEKTUBHI pPe3yJbTaTH MpU
3aXBOPIOBAHHIX KHUIIKIBHUKA B TYMaHHIM MeIWIIMHI, TPOTE HA CHOTOJHI JIOCTYITHA JIMILE
HE3HayHa KUIbKICTh JOCHIIKeHb Ha cobakax. CTaHaapTU30BaHI MPOTOKOIN JOCIIKEHHS,
pedepeHTHI 3Ha4YeHHs Ta KIiHIYHA LiHHICTh enactorpadii mpu 3axBoproBanHsax LIKT y
cobax 11e moTpeOyTh BCTAHOBJIEHHS. [32,32,63,78]

OcHOBHUMH TiepeBaramu ejactorpadii € HEiHBa3WBHE OIIHIOBAHHS >KOPCTKOCTI

TKaHWH Ta OLIHIOBaHHS XPOHIYHMX EHTepomnaTiid 3a migo3pu Ha ¢(i6po3. OCHOBHUMU
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0OMEXKEHHSAMHU € BIJICYTHICTh BaliJIOBaHUX pe(EpEeHTHUX 3HA4YeHb Ta HEOOXIHICTh

1HTepIpeTalii pa3oM i3 KOHBEHIIIMHUMHU YIbTpacoHOTpadiYHUMHU 3HAX1TKaMHU. [9,32,63]

Ta6auusa 8. AiarnocTnuHi MoskauBocTi eqacrorpagii npu ouinroBanHi KT y cobak

ITapamerp OuinoBanHs

XopcTkicTb ' o ' ' ‘
SIxicHe ab0 K1IbKICHE OLIIHIOBAHHS )KOPCTKOCTI TKAHMHH KUIIKIBHUKA

TKaHUHU

®i0poTHyHi 3MiHI

[TigBuIeHa KOPCTKICTh TKAHMHU MOYXE CBITYUTH MPO (Hi0p03 KUIIKIBHUKY

XpoHiuHa

EHTEePOIIaTist

JloiaTkoBe OLIIHIOBAHHS JKOPCTKOCTI, aCOIIOBaHOI 3 XpOHIYHUMHU

3aXBOpPIOBAHHsAMHA KHIIKIBHUKA

Enactuunicts

TKaHUHU

OniHrOBaHHA BiTHOCHOI €JIACTUYHOCTI TKAHUHU TOPIBHSHO 13 CYMIKHUMU

CEerMEHTAMU KUIIIKIBHUKA

O1iHIOBaHHS CTIHKA

KUIIKIBHUKA

[HTepnperalisi MOKa3HUKIB )KOPCTKOCTI pa3oM i3 pe3yJsibTaramMu B-

PEKUMHOTO YIBTPa3ByKOBOTO JOCIIIKEHHS

[13,32,63]

1.8.3 Kancy/jibHa eHI0CKOIIisi: JOMOMIi’KHA METOAMKA /10 €HA0CKOIil

KamcynbHa enpockomiss — 1€ METOAMKA Bi3yami3amii, y SKiifi 3aCTOCOBYIOTbH

IPOKOBTYBaHy O€3ApOTOBY KarlCyily, OCHAIIEHY MIHIaTIOPHOIO KaMepolo, JjIsl 00CTEKEHHS

IIKT. i ocHOBHMM 3acTOCyBaHHSM € Bi3yasi3allis TOHKOi KHIIKH, OI[iHIOBAHHS SIKOI €

CKJIQHUM 3a JOTIOMOTOI0 KOHBEHIIIWHOI eHaockomii BepxHix 1 HuxHIX Biaaimis IIIKT.

Metoauka Hamae iHGopmalio npo craH ciau3oBoi obosonku IKT y mMipy nmpupoaHoro

IIPOCYBAHHSI KaIlCyJId TPAaBHUM TpakToM. [4,5,16,79]

KancynpHa eHaocKoIis J03BOJIsI€ 0€3MOCEPEeHhO BI3yalli3yBaTU AUISHKA TOHKOT

KHUIIIKWA, HEIOCTYIHI I 3BUYaHOI eHaockomii. BoHa MoXe JOMOBHIOBATH Bi3yalbHY

J1arHOCTUKY Ta €HJIOCKOIIIO TO1, KOJIH 11l METOJIY HE BUSIBIISIIOTH IPUYMHH 3aXBOPIOBAHHS
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IIKT. V¥V cobak i3 migo3poro Ha kpoBoTeuy 3 IIIKT aGo Hes'scoBaHUM MIKPOIIMTO30M
KarcyJibHa €HIOCKOITIsl MOXKE BUSIBUTH YPKEHHS CIIM30BOT 000JIOHKH, SIK1 HE OyJIM BUSIBJIEHI
3a JIOMOMOTOI0 €HJOCKOIi a0 yJIbTPa3BYKOBOTO JOCHIIKEHHS OpraHiB 4YEepeBHOI
nopokHUHU. KarcynpHy €HIOCKOMiI0 3aCTOCOBYBAIM JUIS BUSBICHHS CTOPOHHIX Til Y
HUTyHKY. HeMOXIMBICTh KepyBaTH IOJIOKEHHSIM Ta OpPIEHTAILIEI0 KarcCylaun OOMExXYye
MOBHOTY 00CTeXeHHs nutyHKa. KancynpHa eHI0CKOIis He 3aMIHIO€E 3BUYaiiHy €HI0CKOIIIIO,
sIKa 3aJTMIIAETHCS HEOOX1THOO JIJIS B1IOOPY 3pa3KiB TKAHUH Ta IMTPOBEICHHS €HJOCKOIIIYHOTO
JTIKyBaHHS. [4,5,63,79-81] KamncynpHy €HIOCKOIII0 3aCTOCOBYIOTH SIK JOMOMDKHHMIA METO[
Bizyasmizarii. J{o il OCHOBHUX 00MEXEeHb HAJIS)KUTh HEMOKJIUBICTh OTPUMaHHs 6101TaTiB 200
MPOBEJICHHSI €HJIOCKOMIYHOTO JIIKyBaHHS. J{0JaTKOBI TPYJHOII BKJIIOYAIOTh PETEHIIIIO
KalcyJld Ta HEBU3HAUEHICTh WHIOJO0 TOYHOI JOKali3alii BOTHHUII YypakeHHA. HemosHi
JOCIIKEHHSI 0COOJIMBO YacTO TPAIUIIIOThCS B COOaK ApIOHUX MOPIJ; Mepel MPOoIeayporo
HEOOX1IHO BpPaxOBYBaTU pO3MIp KallCyJM, CIOBUIbHEHUH HUTYHKOBUN TPaH3UT 1 PU3HUK
perenuii. KarcynbHa eHIOCKOMISI PO3LIMPIOE MOXKIJIMBOCTI  OLIHIOBAaHHS TOHKOT'O

KUIIKIBHUAKA 32 MEX1 JOCSYKHOCTI 3BUYAHOI €HIOCKOMII. [4,5,63,79,82,83]

Ta6auus 9. liarHOCTHYHI MOKJIMBOCTI KaNCy/JIbHOI eHgocKomii npu ouinoBanHi IIKT

y cobak
ITapamerp OuinoBanHs
CanzoBa 000JI0HKA besnocepenus Bizyamizailis 3a MeXaMu JOCSHKHOCTI €HIOCKOTIT BEpXHiX 1
TOHKOTO KUIIIKIBHUKY HkHIX Bigmims HIKT

YpaxxeHHs CIM30BO1 L
Bupaszku, epo3ii, KpOBOBUJIMBY Ta BOTHUILEBI 3MIHU
000JIOHKH

. BusiBneHHs MOXKITUBE, IPOTE MOBHOILIIHHE 00CTEXEHHS IITYHKA
CroponHi TiJia B ITYHKY

oOMekeHe
Bin6ip 3pa3kiB TKaHUH Hemoxnusuit
JlikyBanpHi nmpoueaypu HemoxnuBsi

[4,16,79,81]
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1.8.4 Anaui3 300pakeHp i3 3aCTOCYBAHHSIM IITYYHOI'0 IHTEJEKTY: JHONMOMIKHHH

IHCTPYMEHT Bi3ya/IbHOI JiarHOCTHKH

[ tygnawii intenekt (LL) cam mo coOi He € MeTOIOM Bizyasizailii, a € 00YNCTIOBATEHIM

IHCTPYMEHTOM, SIKHUM MIATPUMYE IHTEPIPETALlit0 JIaTHOCTUYHUX 300paxeHb. J[o cydyacHux

3aCTOCYBaHb Yy BETCpHHAPHIA BI3yaJbHIA MIarHOCTHUINl HaJeXaTh aBTOMATH30BaHE

BUSIBJICHHS] BOTHUII] YPa)KEHHS, CETMEHTAIIisl 300pakeHb, KUTbKICHAN aHaTi3 1 OMTHMI3allis

pobounx mpoieciB. IITyuyHuil 1HTENEKT MIATPUMYE IHTEPIPETaIlilo 300pa)xKeHb, aje He

3aMIHIOE KJIIHIYHOTO MUCJCHHS. 3HAXIIKHU Bi3yaJdbHOI MIarHOCTHKU W Hajaml MOTpeOyIOTh

1HTepIpeTallii B MexXax KJI1HIYHOTO0 KOHTEKCTY KOHKPETHOTIO MaIlieHTa. [9,24,70,71,84,85]

Ta6auus 10. liarHocTHYHI MOKJIMBOCTI aHATI3y 300pakeHs i3 3acTtocyBanHsam L1

npu ouinoBanHi HIKT y cobak

IMapametp

OuiHoBaHHA

BusiBiieHHS BOrHHUIII

ypaXKeHHS

ABTOMaTH30BaHa 1IeHTU(IKAIIIS TATOJIOTIYHUX 3MIH Ha 300paKEHHSIX

CerMmeHTaiiist 300pakeHb

BinMexyBaHHSI aHaTOMIUHUX CTPYKTYp Ta BOTHHUII YPasKEeHHS

KinpxicHuil anainis

O06'exTHBHE BUMIPIOBaHHS Bi3yai3allifHUX XapaKTEPUCTHK

IaTepnperarttist 300paxeHn

[TinTpuMKa IPUAHATTS PIIIICHB JIIKApeEM

[9,24,70]
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2. [IOPIBHAJIBHI HEPEBAT'U TA OBMEKEHHA METO/AIB
BI3YAJILHOI JIATHOCTUKHA

Metoau Bi3yalibHOI J1arHOCTHKH, OMKCAaHl B IMOINEPEIHbOMY PO3JIUII, PI3HATHCS 3a
TUTIOM 1H(OpMAIlii, IKY BOHU Ha/Ial0Th, Ta 3a IIarHOCTUYHUMH MUTAHHAMH, JJIS BIJIIOBII
Ha AKl BOHM HaWOUIbII mpuaaTHi. KokHa MeToauka Mae CBOI XapaKTepHi mepeBaru i
00MeKeHH, 1110 BIUTMBAIOTH HA 11 3aCTOCYBaHHS B IIarHOCTUYHOMY Tipolieci. HasBH1 MeToiu
Bi3yami3alli HE € KOHKYpeHTHHMMH. HaTomicThb BOHH JOMOBHIOIOTH OJMH OJHOTO,
BIJIMOBIJIAl0OYM HA PI3HI MUTAHHS JI1arHOCTHKHU. [6,9-11,13] JliarHOCTHMYHA CIIPOMOXKHICTh
METOJly Bi3yasizallii 3ajie)KUTh BijJ KJIIHIYHOTO MHUTaHHS, K€ po3risgaerbcs. Ha Bubip
BIUIMBAE THIT HEOOX1THOT 11arHOCTUYHOI 1HPOpMAIIil pa30M 13 MPAKTUYHUMHU MipKYBaHHSIMH,
30KpeMa HasBHICTIO 00JIaHAHHS, TPUBATICTIO TOCIIKEHHS, 3aJI€KHICTIO B/l KBaTi(hikaIii
omnepaTopa, 1HBa3UBHICTIO Ta MOTpeOOI B ceaallli ud 3arajibHOMY Hapko3si. [6,9-11,13] ¥V
IbOMY PO3JAUII TOPIBHIOIOTHCS HASBHI METOAM BI3yaJlbHOI MJIarHOCTHKU 32 IXHBOIO
JIarHOCTUYHOI €(EKTHUBHICTIO Ta MPAKTUYHUMHU XapaKTEpPUCTHKaMU. JKOJEH OKpeMHi
METO/I Bi3yauri3allii He 3JaTHUH BiAMOBICTH HA BC1 IlarHOCTHYHI TuTaHHsA. KokHa MeTouka

HaJia€e pi3Hy 1HpopMaIlito. [6,9-11,13]

2.1 liarHocT4Ha e(peKTUBHICTH

[{iHHICTHh M1arHOCTHYHOT €()EKTUBHOCTI 3aJICKUTh BiJl TIOCTABJIICHOTO J1arHOCTUYHOTO
nuTaHHsa. Meroau Bi3yanizailii OIlIHIOIOTH Pi3HI CTPYKTYPHI Ta (PyHKIIIOHAJIbHI aCIEeKTH
HIKT, nagaroun KOMIUIEMEHTapHY 1H(GOpPMAIIiI0 PO MATOJOTIYHI 3MIHH, XapaKTEPUCTUKU
TKaHUH 1 TMONIMPEHICTh 3aXBOPIOBAaHHS. J[larHOCTMYHE NUTaHHS BH3HAYa€ MIAX1T [0
ominroBanHs KT, Toxi sik Meron Bizyamizamii 3a0e3nedye iH(opmalio, HEOOXiIHY A
BINOBIA1I HA HBOTO. PeHTrenorpadis, ynpsrpaconorpadis, komm'torepHa Tomorpadis (KT),
MarHiTHo-pe3oHaHcHa Tomorpadis (MPT) Ta eHmockomiss MawTh TI€BHI CHIIbHI
J1arHOCTUYHI 3aCTOCYBaHHS, ITPOTE HAJAIOTh PI3HY 1H(POPMAIIIFO. [6,9,10,13,14]

Jlns1 3a06e3nedeHHs CTPYKTYPOBAHOTO MOPIBHSHHS JIIarHOCTUYH1 MOYKJIMBOCTI KOKHOTO

METO/y Bi3yasli3allii OLIHIOITHCS 3a YOTUPMA KIIOUOBUMH aclieKTaMu: [9,10]
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v Bizyaizailisi naToJIOTYHUX 3MiH — TMOPIBHIOE 3/IaTHICTh KOKHOT'O METOIY Bi3zyasizarlii
BUsBIATH naTosioriydi 3Midu LLIKT, 30kpema cTopoHHi Tij1a, 0OCTPYKIIiI0, 3MIHU CTIHKH,
nepdopailiro Ta HOBOYTBOPEHHS.

v XapaKTepuCTHKa TKaHWH — TIOPIBHIOE 3JaTHICTh KOKHOTO METOAY Iu(depeHIlitoBaTu
HOPMAJIbHI Ta MATOJOTIYHO 3MIHEH! TKAHWHU, a TAKOX OIIHIOBATH TKAHWHHUU CKJIaJ 1
MaTOJIOT14HI 3MiHHU.

v OuiHIOBaHHS TOIIMPEHOCTI 3aXBOPIOBAHHS — TOPIBHIOE 3[IaTHICTh KOXKHOTO METOIY
BHU3HAYaTH PO3MOALT MATOJOTIYHOTO TMPOLECy, JIOKAJIbHY I1HBA3ll0 Ta 3alyuyeHHS
CYMIDKHUX CTPYKTYP.

v CTpykTypHE Ta (PyHKIIIOHAJIbHE OI[IHIOBAHHSI — IMOPIBHIOE 3aTHICTh KOKHOTO METOY
ouinoBatu aHatomilo LIIKT pa3zom 13 (yHKUIOHAIBHUMH MpOIECAMH, TAKUMH SK
MOTOpPHKA Ta MPOXIAHICTh MPOCBITY.

KoxeH TOpIBHSIBHUN MIiAPO3MIS OXOIUTIOE JIMIE TI METOAM Bizyamizailii, fKi €
pEeBAaHTHUMU [ KOHKPETHOTO JIarHOCTUYHOTO 3aBJaHHS, IO OOroBOPIOEThCA. Pi3Hi
METOJM HAaJIal0Th PI3HY JIarHOCTHYHY 1HGOpPMAIlII0, TOMY MHEpeTiK BKIIOYEHUX METOJIB
Bapiloe 3aJIeKHO BiJl iX 3/1aTHOCTI HAJaBaTH 3Ha4yIly 1HGOpPMAIiIO 100 PO3Mi3HABAHHS
NaTOJIOTIYHUX 3MiH, XapaKTepUCTHUK TKAHWH, TMOIMIMPEHOCTI 3axXxBOPIOBaHHS abo

CTPYKTYPHOTO ¥ (PYHKITIOHAIBHOTO OI[IHIOBaHHSI. [6,9,10,13]

2.1.1 TlopiBHSAHHS BUSIBJICHHS NATOJOTTYHUX 3MiH

[leit migpo3dia TOPIBHIOE 3JATHICTH KOKHOTO METOJy Bi3yasisallli BUSBISITH
natonoriydi 3Minu LIKT, acouiifoBani 3 pi3HUMH MNaTONOTiYHMMHU mpouecamu. Ilicmas
NEPBUHHOTO KJIIHIYHOTO OOCTEKEHHS PpO3MI3HABAHHS MATOJOTIYHUX 3MIH € MEepIIUM
JIIarHOCTUYHUM 3aBJaHHSM. BUSBIEHHS IUX 3MIH 3aJIEKUTh BiJl pO3MIpy, JIOKami3ailii Ta
CKJIaJly BOTHHIIA YPaKEHHS, HOT0 KOHTPACTHOCTI BITHOCHO HABKOJMIIMHIX TKAHUH 1 CTaIii

3aXBOPIOBAHHS. [9,10,13,14,19,40]
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Pentrenorpadis

[TopiBHSIHO 3 1HIIMMH MeETOJAaMHU Bi3yamdizaiii peHTreHorpadis Hajae HaMeEHIT
iHpopmatuBHy 1H(popMario npo mnaronoriuni 3miHu LIKT, ockinbku iX posmi3HaBaHHS
IPYHTY€EThCS TEPEBAXHO HAa HEMPSMUX PEHTICHOJOTIYHUX O3HaKaxX. PeHTreHorpadis e
HaNOUTBII €()EKTUBHOIO AJIs1 BUSBICHHS PEHTT€HOKOHTPACTHUX CTOPOHHIX T1J1, BUPAKEHOTO
posTsaruenns KT, o6crpykuii, nepdopaiii Ta 3HaYHOTO 3MILICHHS OpraHiB 4epeBHOI
TIOPOKHUHH. [9,10,13,18,19,86,87]

Ha Bigminy Bia ynberpaconorpadii ta KT, pentrenorpadis Mae oOMexXeHy 4y TIUBICTb
710 HE3HAYHUX 3MiH M'SIKUX TKaHUH 1 pEHTTEHOIIPO30POT0 CTOPOHHBOTO MaTepially, OCKITbKA
HaKJIaJlaHHs a0IOMIHAIBHUX CTPYKTYP MOKE MaCKyBaTH paHHI MAaTOJIOT1YHI 3MiHU. [13,14,86]

Pentrenockomnis

[TopiBHsiHO 3 peHTreHorpadicro, PEeHTIEHOCKOIISI J03BOJISIE PO3MI3HABATH PO3JIaIU
KOBTAHHSI, TIOPYIICHHS MOTOPUKHA CTPAaBOXOMy, TacTtpoe3odarcaibHUil peQuiroke Ta
nopymenHsi Tpansuty no KT, ski He Bi3yasni3yloTbcs Ha CTaTUYHUX PEHTTEHOTpamax.
PeHTreHockomisi Majo CHpusi€ po3Mi3HABAaHHIO CTPYKTYPHUX YPaKEHb 1 3aCTOCOBYETHCS
nepeBaxHo 15 omiHoBaHHs QyHKIi [IIKT. [9,13,15,28,29,86]

YabTpa3ByKoBa AiarHOCTHKA

[TopiBHsiHO 3 peHTreHorpadieto, yiabTpacoHorpadis 3ade3medye OE3MOCEPETHIO
Bi3yasi3allil0 CTIHKM KHIOKIBHUKAa Ta TMPWIETNIUX M'SKUX TKAaHUH, TMOKPAIlylIOuu
posmizHaBanHa matojioriyHux 3MiH criHku IIIKT, mopymens mapyBaToCTi CTIHKH,
BOTHHUIIEBUX HOBOYTBOPEHD 1 PEHTI€HOIIPO30PUX CTOPOHHIX TUI. [13-15,19,35]

Ha BigMiHny Bix peHtreHorpadii, yiabTpacoHorpadis TaKOoX BHSBISE 3MiHH,
acoIliioBaHl 3 MOTOPHMKOIO KHUIIKIBHHKA, JIOKAJIbHI 3amajbHI 3MIHM Ta HEBEJIUKI 00'eMu
NEPUTOHEATbHOT PIAMHH, SIKI MOXKYTh OyTH HEBUAMMHUMHU Ha pEHTI€HOTpamax. [19,20,24,38,72]

[TopiBHsHO 3 peHTreHorpadiero, yiapTpacoHorpadis 3ade3neuye BUILY J1arHOCTUYHY
YyTIUBICTH 010 Oarathox marosorigaux 3MiH LIIKT, mpoTe 3anummaeTsCcsi Bpa3iuBoOO 110
3HIDKEHHS SIKOCTI 300pa)K€HHsI BHACIIJIOK HASBHOCTI KUIIKOBOTO Tra3zy, KOHCTUTYI[IIHHX

0CcOOJIMBOCTEH MaIlieHTa Ta piBHS JOCBITY oreparopa. [24,38,72]
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YabTpaconorpadisi 3 kourpacTHum miacuiaenusam (CEUS)

[TopiBasiHO 3 B-pexkumHorw yasTpacoHorpadieto, CEUS Buspise mnepdysiitHi
NOPYIIEHHS, SKI HEMOXJIMBO 1€HTH(IKYBaTH 3a JOMOMOrow B-pexuMHOi Bizyamizari.
[TaTepHr KOHTPACTHOTO MiACUICHHS TO3BOJITIOTH OXapaKTEepPU3yBaTH 3alajbHy aKTUBHICTB,
TKaHWHHY 1mIeMil0 Ta OyxJduHHY Backyisipuzanito. CEUS nonoBHioe B-pexumny
yibTpacoHorpadiro, M0Aal0Yd OIIHIOBAaHHS TKAaHMHHOI mepdy3ii B peanbHOMY daci.
[24,38,72,74,76]

Komn'torepna Tomorpadgis (KT)

[TopiBusiHOo 3 pentreHorpadicto, KT mokpariye po3smi3HaBaHHS MATOJOTIYHUX 3MiH
HIKT 3aBasiku yCyHEHHIO HaKJIaJaHHS TKaHWH [IUTSIXOM ITOIIapoBoOi Bi3yasizaitii. [9,10,40,41]

[TopiBHsHO 3 ynbTpacoHorpadieto, KT TouHile Bizyasizye yCKIIaJIHEHI CTOPOHHI Tija,
nepdopaiiii, HOBOYTBOPEHHS HEBEIUKOTO pO3MIpY Ta I[IO3aKUIIKOBE TMOMIMPECHHS
MaToJIOTIYHOTO mpolecy. [48,50,88] IlopiBHSHO sK 13 peHTreHorpadiero, Tak 1 3
yJIbTpacoHorpadi€io, BHYTPIIIHHOBEHHE KOHTPACTHE MIJACUICHHS JOAATKOBO MOKPAIIy€e
nudepeHITialiio HOPMAIBHUX 1 MAaTOJOTIYHO 3MIHCHUX TKAaHWH, MIJABUIIYIOUHA BUSBIICHHS
HE3HAYHUX NATOJOTTYHHUX 3MiH. [9,41,48,49,88,89]

L1i mepeBaru NOSICHIOIOTH BHIILY JIarHOCTHYHY TOYHICTH, moBigoMieHy aist KT y cobak
13 MeXaH14HOIO 00CTpyKIli€ro Ta HoOBoyTBOopeHHsMU LIIKT. [6,41,48-50,90]

MarniTHo-pe3oHancHa Tomorpadis (MPT)

[Topiusno 3 KT Tta ymprpaconorpadiecro, MPT 3abesneuye Buily KOHTPACTHICTH
M'SIKHX TKAQHUH 1 3aCTOCYBaHHS MHOXHHHHX IMITYyJIbCHUX TTOCIIIOBHOCTEH, 1110 TIOKpAIIye
pO3Mi3HaBaHHS HE3HAYHMX 3MiH y M'SKMX TKaHWHAX Ta BOJHOYAC HAJA€ JIOJATKOBY
1H(DOpMaIIito MPo TKAHUHHUN CKIIA. [9,10,14,51,54]

[TopiBusHo 3 KT, MPT 3abe3neuye My abTUILIaHApHY Bizyasizallio 0€3 3acTOCyBaHHS
10HI3YIOUOTO BUIIPOMIHIOBAHHS Ta MOKE€ HAJaBaTH JOJATKOBY JM1arHOCTHYHY 1H(OpMAIIito
Toi, Kooiu pe3ynbratu KT He 103BONIAI0Th TOBHICTIO OXapaKTepU3yBaTH NaTOJIOTIYHI 3MiHA

IKT. [14,14,51,54]
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MPT mae obmexxeHy poJib Y pyTHHHIN BizyanbHid miarHoctuii marosorii KT y
cobak, ockibku yinbTpacoHorpadis ta KT m103BoJIsSIOTh MIBU/IIIE BIAMOBICTH Ha OUIBIIICTh
niarHoctuuHux nutadb moao KT 1 € 6utbmn goctynauMu. [6,9,14,51] MPT 3anummaerbes
METOJIOM BHOOPY IS BI3yaJIbHOI JIarHOCTMKA HEBPOJIOTIYHUX PO3JaAIB 1 IMIHPOKO
3aCTOCOBYETHCSl TIPU 3aXBOPIOBAHHSX OIMOPHO-PYXOBOTO amapary Ta 0aratbox I1HIIUX
M'SKOTKAHUHHUX TATOJOTIAX 3aBISKH YYAOBI KOHTPACTHOCTI M'SKMX TKaHWH 1
MOXJIMBOCTSAM MYJIbTUIUIAHAPHOT Bizyamizaiii. [9,14,51,54] Y Bi3yaibHIA J1arHOCTHII
natosorii KT y cobak MPT 3acToCOBYIOTH y CUTYallisIX, KOJU Ha {IarHOCTUYHE MUTAHHS
HEMOXKJIMBO aJ[eKBATHO BIJIMOBICTH 3a JOMOMOTOI JOCTYITHIIIUX METOIB Bi3yasi3alli.
[9,14,51,54,91]

Enpockomnist

[Topiusino 3 KT ta MPT, enmockomis 3abe3nedye O€3MOCEPEHIO Bi3yani3alliro
ciau3oBoi o6osonku IIIKT, mo poOuTh ii 4yTAUBINIOK MIOAO BUSBICHHS MOBEPXHEBHX
ypakeHb ciu30B0oi. Ha BigmiHy Bif METOJIB MONIAPOBOI Bidyaumi3allii, €HIOCKOIIS TaK0X
J03BOJISIE TIPUIIILHO BigOWpaTu OiomTaTd 3 Bi3yaldbHO 3MIHEHUX [UISHOK CIIH30BOI
00oJoHKHM 1111 yac Tiei camoi npoueaypu. [lopiBasHo 3 KT ta MPT, engockomnis He 103BOJIsE
HAJIMHO BUSBIATH 1HQUIBTPALIIO CTIHKHU, TPAHCMYpalbHE ypaKeHHs a00 MO3aKHUIIKOBI
naToJsIoriyHi 3Minu 3a Mexxamu npocsity HIKT. [4,16,60,61,92-94]

Enacrorpadgis

[Topieasino 3 CEUS, enacrorpadis ouiHioe >xopctkictb TkaHuH. CEUS ominroe
TKaHUHHY Nepdy3i0. 3MIHM KOPCTKOCTI KHUIIKOBOI CTIHKH MOXYTh CHPHSTH BHUSBJICHHIO
(G16poTHUHUX 3MiH, X04a 1€ 3aCTOCYBAaHHS IlIe HE OyJI0 BajiJloBaHE HA 3HAYHIN MOyl
KIIHIYHUX BUMNAJAKIB y cobak. Enactorpadis momnoBHioe B-pexxumuy ynbrpacoHorpadio,
HaJauM 1HGOpMaIlio PO MEXaHIYH1 BJACTUBOCTI TKAHUH. [9,9,32,75,78]

CuuHTHrpadis

[TopiBusiHO 3 enactorpadiero, ciumaturpadis omiHwe ¢yukiio IKT. Enactorpadis
OLIIHIOE MEXaH14H1 BIaCTUBOCTI TKaHUH. CuMHTUTpadis BUSBIISAE MOPYIIEHHS €BaKyaTOPHOT

GyHKIIT OUTyHKAa Ta CTPABOXIJHOTO TPAH3HUTY, SIKI MOXKYTh BHHHUKATH 3a BIJCYTHOCTI
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CTPYKTYPHUX 3MIH MiJ 4Yac BI3yaJbHOI JIarHOCTUKU. BOHa JOMOBHIOE CTPYKTYpHY

Bi3yasmizailito, omiHiooun Qynkiiro HIKT. [3,64,65,68,69,95]

Taoauus 11. IlopiBHSAHHA BHUSIBJEHHSI MATOJOTIYHMX 3MIH MeTOJaMM Bi3yaJbHOI

AiarHOCTHKH, 110 3acTOCOBYIOTHCA npH 3axBoproBaHHax KT y codak

. o Tunosi BUABJIIOBaHI JliarHocTHYHA
Meton Bi3yaJizaumii ... . OcHoBHe 00MeKeHHS
NATOJIOTiYHi 3MiHH MillleHb
3MileHHS OpraHiB .
P S I'py6i O6mexeHa
) oOcTpyKiis, nepdopariis, . . .
Penmeenocpadhin . CTPYKTYpHI KOHTPACTHICTh M'STKHX
CTOPOHHI Tifa, i
. . . 3MIiHU TKaHHH
a0IOMIHAJIBHUN BUIIIT
Posnagu xoBTaHHS,
JUCMOTOpPUKA CTPaBOXO.Y, .
) . Jvnnamiuna OOmexeHa CTpYKTypHa
Penmezenockonisn ractpoe3odareanbHUA . .
) . dbynkmis [IKT eTaiizanis
peditoke, CoBITbHEHUH
TPaH3UT
[ToToBIIIEHHS CTIHKH, BTpaTa .
. C OOMerxeHe OIIHIOBaHHS
) [IapyBaTOCTI CTIHKU TPYKTYpHA
Yaempaconozpacgpia by ’ PYIIYP . nepdy3ii Ta GyHKIii
HOBOYTBOPEHHS, Mopdororis
. . TKaHUH
niMmpaneHonatis
Yavmpaconocpaghin . .
P pagp 3mineHa nepdys3is, 3ananbHa
3 KOHMPACMHUM . . ) TxanuHHA [ToTpeOye BBenEHHS
) aKTHBHICTb, TKAHUHHA 11LIEMiS, .
niocunennam ) nepdysis KOHTpACTy
MyXJIMHHA BaCKYyJIsIpU3aIlis
(CEUS)
[TigBuIIeHA KOPCTKICTH MexaHiuHi ..
. o . OOMexeHe KITiHIYHe
Enacmoczpagia TKaHWHHU, acOlliOBaHa 3 BJIACTHBOCTI
. . 3aCTOCYBAHHS
Gbi10poTHYHUMH 3MIHAMH TKaHUH
, [TommpenicTh 3aXBOPIOBAaHHS, .
Komn'tomepna P . .. [Tomaposa OOmexeHe OIHIOBaHHS
) nepdopariisi, MO3arnpocBiTHI .
momozpadgpia (KT) p@oPp ’ P aHaTOMist ¢bynakmii KT
ypaXXeHHsI, MeTacTa3u
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. o Tunosi BUABJIIOBaHI JliarHocTHYHA
Meton Bi3yaJizaumii ... . OcHoBHe 00MeKeHHS
NATOJIOTiYHi 3MiHH MillleHb
] ) ) OOMexeHe pyTHUHHE
Maznimno- He3nauni M'IKOTKaHMHHI1 . by
S . Cxnan M'skux 3aCTOCYBaHHS IIPU
De30HaHncHa 3MiHH, IHQUIBTpPALis CTIHKH,
] . TKaHUH 3axBoproBaHHsax LLIKT y
momocpagia (MPT) | TKaHUHHUN CKIIaJ
cobak
YpaxxeHHs CIU30BO1 .
IToBepxHst He no3Boiisge omiHuTH
) 000JI0OHKH, BUpPa3KyBaHHS, .
Enoockonia . .. CIIM30BO1 TpaHCMypaJibHE 200
€po3ii, BHYTPIIIHbOIPOCBITHI
. 000JIOHKH MO03aKUILIKOBE YPaKEHHS
3MIHU
CrnoBubHEHa eBaKyalis 31 .. . .
C bi di3i0510T1s1 OOmexeHa aHaTOMIYHA
unmuzpaghia NUTyHKA, PO3JTaId ) )
" P yiKad, p HIKT iHdopmarris

CTPABOXITHOTO TPAH3UTY

[9,10,13,24,32,64,94]

BucHoBok

3naTHiCTh BUABIATH mnatojoriuni 3miHu LIIKT 3anexuTh Bij TOro, SIKY MaTOJOTIUHY
XapaKTepUCTUKY  OL[iHIOTh. KOHBEHIINHI METOAWMKM  Bi3yalizalii  IepeBakKHO
JIEMOHCTPYIOTh CTPYKTYpHI1 3MiHH. Perntrenockomnis, CEUS, enacrorpadis ta cuuaTUrpadis
HAJaI0Th 10AaTKOBY iH(GopMarito npo gyukuiro HIKT, Tkanunny nepdysito, KOPCTKICTh

TKaHWH 1 (1310J0TIYHI TPOLIECH. [7.,9,13,14,24,64]

2.1.2 IlopiBHSAHHA XapaKTePUCTUK TKAHUH

[e#t miapo3ais MOPIBHIOE 3AaTHICTh KOXKHOTO METOMAY Bi3yamdi3allii XapaKTepu3yBaTH
tkanuHu IIKT 1 qudepenmiroBaTtu matojorivni nporecu. [1icias BUSBICHHS MaTOJOTTYHUX
3miH IIKT HacTymHuUM AilarHOCTUYHUM 3aBJaHHSIM € BHU3HAYCHHS iXHBOI MPUPOIHM.
XapakTepucTuKa TKaHUH Jionomarae 1udepeHIlitoBaTy 3anajibHi, HEOIUIACTUYHI, 11IIeMiuH1
Ta 1HIII TATOJIOTIYHI MPOIECH HUITXOM OIIHIOBaHHS iXHIX BiaacTuBocTe. KokeH meron
Bi3yaJi3alli BiioOpaxkae pi3HI TKAHWHHI BIACTUBOCTI, & OTXKE, )KOJHA OKpeMa METOUKa HE

3a0e3neuye MOBHOI XapaKTePUCTUKU TKAaHUH Y KOXKHIM KIIIHIYHIN cUTyalii. [6,9,10,13,14,93]
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Pentrenorpadis

[TopiBHSIHO 3 MeTOJaMU Bi3yaizailii, poO3rJITHYTUMU HUXKYe, peHTreHorpadis Hajgae
auiie oOMexeHy 1HQOpMaIlo /Uil XapaKTepUCTUKN TKaHWH, OCKUIbKH BOHA HE JTO3BOJISIE
oe3nocepeHbo OIMIHUTH apxiTekToHIKY cTiHKU LIIKT ado Tkanunuuii cknaa. Indopmariis
31e01IBIIIOr0 0OMEXY€ETHCSI HETIPSIMUMU PEHTI€HOJIOTTYUHUMHU O3HAKaMH, TAKUMU SIK 3M1HU
IIUIBHOCTI M'AKUX TKaHWH, 3MIIICHHS OpPraHiB 1 pO3TSATHEHHs HpocBiTy. Ha BiamiHy Bifg
ynbTpacoHorpadii, KT ta MPT, pentrenorpadis He 103BOJIsI€ HAIIMHO AU(EPEHIIIIOBATH
3amajibHi, HEOIJIACTHYHI Ta 1HIN MAaTOJOTIYHI MPOILECH JIUIIE Ha MiJCTaBl TKAaHMHHUX
XapaKTEPUCTHK. [9,10,13,14,86]

YabTpaconorpadgis

[TopiBHsIHO 3 peHTreHorpadiero, yapTpaconorpadis Hagae 3HAYHO OiIbIIe 1HPOPMAITii
JUTSL XapaKTEPUCTUKU TKAHWH, OCKUIBKHU J103BOJIsI€ 0€3M0CEPEIHBO Bi3yani3yBaTH TOBIIUHY
ctinku LIIKT, mapyBaTicTh CTIHKH, €XOT€HHICTh Ta PO3MOLI YPAKEHb Y peaJbHOMY Yaci.
Ha BinMiny Bif pentreHorpadii, yiabTpacoHorpadis BUSABISE 3MIHU IapyBaTOCTI CTIHKH,
BOTHHUIIIEBE a00 Iu]y3HE MOTOBIICHHS CTIHKM Ta 3MIHM €XOT€HHOCTI, 10 € IIHHUMU
OpI€EHTHpaMHU JJIi BU3HAYCHHS OCHOBHOTO TMAaToJOridyHOro mporecy. I[lopiBHsSHO 3
pentreHorpadi€ero, J0MIepIBChKa yiabTpacoHorpadis MOKpallye XapaKTepUCTUKY TKaHUH,
JIEMOHCTPYIOUM CYJIUHHI MaTepHH, acoIliiioBaHi 13 3amajJieHHsM abo Heorasiero. barato
3axBoproBanb KT wmatoTe mnomiOHy yiabTpacoHOrpadiuHy KapTHHY, 1 CaMmoOi JIHIIe
yJIbTpacoHorpadii 4acTo HeOCTATHRO JIJIsl BCTAHOBIICHHS OCTATOYHOTO JIIarHO3Y. [6,13-15,86]

Yabrpaconorpadgis 3 konTpacTHuM nigcuiaeHasam (CEUS)

[TopiBusiHo 3 B-pexxumuoro yaeTpacoHorpadiero, CEUS Hagae a01aTkoBy
iHQopMallito Mpo TKaHWUHHY Mepdy3il0 Ta MIKPOCYJIWHHY apXiTEKTOHIKY, IO MOXe
MOKPALIUTH TU(epeHIialiio MK 3aMaJbHUMU Ta HEOINIACTUYHUMHU 3MIHAMU. [24,37,38,72,75]

Enacrorpadgis

[Mopieusino 3 CEUS, enacrorpadisa xapaktepusye xopcTkicTs TkanuH. CEUS omiHoe
TKaHUHHY miepdysito. [liBHIeHa )KOPCTKICTh TKAHWHU MOXE BKa3zyBaTH Ha (iOpOTHYHI

3MIHH B Me)XaX KUIIKOBOI CTiHKU. Enacrorpadis gomnosHioe Mmopdosoriude ta nepdysiiine
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OI[IHIOBaHHS 4epe3 BHU3HAYEHHS MEXaHIYHUX BiacTUBocTe TkaHuMH. KomOiHoBaHe
3actocyBanHss CEUS Tta enacrorpadii 3a0e3nedye KOMIUIEMEHTapHY i1HQopMariio mpo
TKaHUHHY Tep(]y3il0 Ta KOPCTKICTh TKAaHWH, JAOAATKOBO IMOKPAIIYIOYH XapaKTEPUCTUKY
TKAHWH. [24,32,63,72,78]

Komn'torepna tomorpadgis (KT)

[TopiBusinHo 3 ymnsTpacoHorpadiero, KT w©Hamae pomatkoBy iHboOpMaIiio s
XapaKTepUCTUKU TKAHUH 3aBASKH  BIIOOpPaXEHHIO JICHCUTOMETPUYHOI  IIIJILHOCTI
(ocnabieHHs) TKaHUH, MATEPHIB KOHTPACTHOTO MiJCUJICHHS Ta TPUBUMIPHUX aHATOMIUYHUX
crmiBBiHOIIEHb. [lopiBHSHO 3 ynbTpacoHorpadiero, KT 13 KOHTpacTHUM IiJICHJICHHSIM
JOATKOBO TOKpanrye audepeHIiaiio HOpMaJIbHUX 1 TMATOJOTIYHO 3MIHEHUX TKaHWH,
JIEMOHCTPYIOUW TATEPHU TIJCUICHHS BOTHUIIA YPAKEHHS, SIKI HEMOXJIMBO OI[IHUTH JIUIIIC
3a jonoMorow B-pexumHoi ynbTpacoHorpadii. KT 3a0e3medye TouHime, HIX
yJbTpacoHOTpadisi, OIIHIOBAHHA MEX BOTHMILNA YPaKEHHS, WOro BHYTPIIIHBOI
apXITEeKTOHIKM, MiHEepami3allii Ta 3alydeHHs CyMDKHUX OpraHiB. YIbTpacoHorpadisi mae
nepesary B oiiHoBaHH1 mapysaTocTi cTiHkH [LIKT. ¥V noegnanni KT Ta ynbrpaconorpadis
HAJaI0Th KOMIUIEMEHTApHY 1H(GOPMAIIIIO I XapaKTEPUCTHKU TKAHUH. [9,13,40,41,48,49,76,96]

MarniTHo-pe3oHancHa Tomorpadis (MPT)

[Topieusino 3 KT Ta ymerpaconorpadiero, MPT 3abe3neuye Buily KOHTPACTHICTH
M'SIKMX TKQHUH 1 XapaKTepu3ye iX 3a BIIMIHHOCTSIMH IHTEHCUBHOCTI CUTHAIY. [9,14,51,54]

Ha Biaminy Big KT Ta ynerpaconorpadii, immyabcHi mociaigoBHocTi MPT 103BossII0Th
PO3PI3HATH PIAWHY, KPOBOBWIMB, (iOPO3 1 COJIIHI M'AKI TKAHWHH, HAJAIOYU JTOJATKOBY
iH(opMaltito npo TKaHUHHUHN ckiad. [14,51] [TopiBusHO 3 KT, MPT nokpaiiye oriHOBaHHS
BHYTpPIIIHBOI TKAHUHHOI apXITEKTOHIKM TOMl, KOJU TMpUpOJa TATOJOTIYHUX 3MiH
3aJIMIIAETHCS HEBU3HAUYCHOIO. [9,14,54,55]

Enpockomnist

[Topiusino 3 KT ta MPT, enmockomis 3abe3nedye Oe3MOCEpENHIO Bi3yami3allito
cimuz3oBoi obonoHku KT, mo poOuthk i pedepeHTHOI0 METOJUKOIO Jsi OLIHIOBAHHS

MOBEPXHEBUX YPaK€Hb CJIM30BOi. 3MIHM KOJbOPY, €po3ii, BUPa3KH, KPUXKICTh, CyAUHHI
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aHOMaJIii Ta HEPIBHOCTI CIIM30BOT 000JIOHKH MOXKYTh Oy TH TOCIIXKEH1 OUTBII AETaTbHO, HIXK
3a JonomMororw mnomapoBoi Bizyamizaiii. ITopiBasHo 3 KT ta MPT, engockorisi Takox
JI03BOJIsIE€ TPULIIBHO BiAOKMpaTH O10MTATH 3 Bi3yaJlbHO 3MIHEHUX JIISTHOK, O€3MocepeHbO
MOB'SI3yI0UM €HJIOCKOITIYHI 3HAX1IKU 3 pe3yJibTaTaMU T'iCTONATOJIOTYHOTO A0CHiKeHHs. Ha
BIAMIHY BiJI METOJIB IMOIIAPOBOI Bi3yasi3alii, EHIOCKOIis He JH03BOJSE HaIIWHO
Bi3yaJi3yBaTH NAaTOJOTI4YHI 3MiHH, OoOMexeHl rmmbmmmu mapamu cTiHkd LIKT abo
HaBKOJIUIIHIMY TKaHUHAMHU. [4,7,16,59-61,97]

InTerpaunis BidyanizaniifHuxX 3HaxiIOK i3 Bi1OOPOM 3pa3KiB TKAHMH

HagiTh 3a yMOBHM NO€IHAHHS KIJTBKOX METOJIB BI3yaJbHOI JIIarHOCTUKK OCTAaTOYHA
XapaKTepUCTHKAa TKAaHUH 4YacTo mnoTpeldye I1HTerpamii BizyamizaliiHUX 3HaxIgoK 13
pe3ynbTaTaMu TOCHIPKEHHS 3pa3KiB TKAHUH. [61,91]

[TopiBHsIHO 3 eHaocKoIi€ew, yabTpacoHorpadis ta KT yMoXIMBIIOIOTH BiAOIp Mif
BI3yaJbHUM KOHTPOJEM 3pa3KiB 13 MypaJbHUX, TPAaHCMYypajJbHUX Ta TO3aKUIIIKOBUX
naToJoriYHUX 3MiH, HegoctynHux uyepe3 mpocBit IIKT. Ewngockomis 3abe3nedye
Oe3nocepeHI0 O10ICII0 Bi3yalIbHO 3MIHEHUX AUISTHOK CJIM30BOi 000JI0HKHU. BizyamizaiiitHi
3HAXIJKH Ta TICTONMATOJOTIYHE JIOCHI/DKEHHS € KOMIUIEMEHTAPHUMH CKJIaJI0BUMH

JI1arHOCTUYHOTO TMPOIIECY. [4,6,9,16,60,93,94]
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Taoauus 12. [TopiBHAHHSA XapAKTePUCTHK TKAHUH METOJAAMU Bi3yaJIbHOI

AIarHOCTHKMH, 0 3aCTOCOBYIOThCs npu 3axBoproBanHsax HHIKT y codak

Ta TKaHMHHA
apXiTeKTOHIKa

TKaHHUHU

OuninoBana
. o . OcHoBHE
Meron Bizyasmizamii TKAHUHHA JiarHoCTHYHE 32CTOCYBAHHSA
00MesKeHHA
XapaKTepPUCTHKA
Penrrenisceka . .. Oo0MexeHa
. ) ) Busiisie rpy6i cTpyKTYpHI 3MiHI
Penmezenozpadhin [ITBHICTh TKAHUH ) S XapaKTEePUCTUKA
Ta MiHEpaTi3allifo ,
Ta CHIIyeT OpraHa M'IKUX TKAaHUH
MIapyBaricTh ) .
.py . JudepeHnuiroe MypasbHi OOMexeHe
. CTIHKH, €XOI'CHHICTD . . .
Yavmpaconozpaghia Ypa)KeHH Ta IIPUJIETII M'SK1 OL[IHIOBAHHS

TKaHUHHOI nepdy3ii

Yavmpaconocpaghia 3
KOHmpacmuum
niocunennam (CEUS)

TxanauHHA TIEpPy3is

XapakTepuszye TKaHUHHY
nepdy3iro Ta CyIuHHI MTaTepHH,
acolioBaHi 13 3aaJIEHHIM 1
HEOTLTa31€10

OoOMesxeHa
JIOCTYITHICTh

Mosxe BUSBIATH PiOpOTHUHI

OO0OMexeHe KIIIHIYHE

momocpadgpia (KT)

Ta KOHTPACTHC

HOLIMPEHICTD Ta JIOKAJIbHY

) XopcTkicTb 3MiHHU Yepe3 OL[iHIOBaHHS 3aCTOCYBaHHs IIpU
Enacmozpaghia . .
TKaHUHU MEXaHIYHUX BIACTUBOCTEH 3aXBOPIOBAHHSX
TKaHUH KT y cobax
JleHcutomeTpuyHa BusHaudae ckitaj BOrHUIIa Huoxua
Komn'tomepna HIUTHHICTh TKAHUH YpaKeHHsI, aHATOMIUHY KOHTPACTHICTh

M'IKUX TKaHUH

M ICUIIEHHS 1HBa3110 nopiBHsiHO 3 MPT
) o OOmMexeHe pyTHUHHE

Maznimno- . Xapakrepusye M'sKl TKAaHVUHH 32

CurnanbH1 . . . 3aCTOCYBAHHs IIPU
Pe3onancHa BIIMIHHOCTSIMHM 1HTEHCHUBHOCTI

) XapaKTePUCTUKU 3aXBOPIOBaHHSX
momozpagia (MPT) P P CUTHAITy P
KT y cobax

Enoockonisn

CraH cau30Boil
000JIOHKHA

Besnocepennbo xapakrepusye
ypa)kKeHHS CITU30BOi 00OJIOHKH,
BUPA3KH Ta TIOBEPXHEBI 3MiHH

He no3poisie
OLIIHUTH
TpaHCMYpaJibHi Ta
MMO3aKHUIIKOBI1
TKaHUHHU

[9,13,16,24,32,51,60,96]
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BucHoBok

Konen okpemuit MeToj Bi3yamizaimii He 3a0e3leuye TOBHOTO OIlIHIOBaHHS
NOLIMPEHOCTI 3axBOproBaHHA. YibTpacoHorpadis oimiHioe ctinky LIKT Ta npunermi
TkanuHU, KT Bu3HAuae po3MoAill MATOJOTIYHOTO MPOILECY B MeXKax yCiel 4YepeBHOI
nopoXxHUHU, MPT MOXke 101aTKOBO OXapaKTeprU3yBaTH JOKAJIbHE ITOIIMPEHHS B TKAHUHAX,
KOJIM HEOOXi/IHA BHUINAa KOHTPACTHICTh M'SKWX TKaHWH, a €HAOCKOINS TOYHO JAEMOHCTPYE
3aJIydyeHHsI ClIu30BOi 00oioHKKM B Mekax mnpocBity HIKT. InTerpamis mux 3Haxigok

3a0e3nedye HAaUMOBHIIIE MATPYHTS I MPUHHATTS KIIHIYHUX PIllIeHb. [9,13,16,24,51]

2.1.3 IlopiBHSIHHSA OLIHIOBAHHSI AHATOMIYHOI MOMIMPEHOCTI

Lle#t migpo3ain TOPIBHIOE 3[aTHICTh KOKHOTO METONy Bi3yaiizallli BU3HA4YaTH
aHaToMiuHy mnomupeHicTh 3axBoproBanHs LIIKT. Ilicis BUsSBIEHHS MAaTOJOTTYHUX 3MIH 1
XapaKTepUCTUKM TKAHMH HACTYIHUM JIarHOCTHYHUM 3aBIAHHSIM € OI[IHIOBaHHS
aHaTOMIYHOI momupeHocTi. [IOpiBHSHHS OXOIUIIOE OLIHIOBaHHS MPOTSXKHOCTI BOTHMILA
ypakeHHs, TVIMOMHU 3ajydeHHs CTIHKH, 1HBa3li MPUJIETIMX TKAaHWUH, 3MIH pErioHapHUX
AiM(paTHYHUX BY3JIIB Ta MOIIMPEHHS B MEXaX YepEeBHOT OPOKHUHM. [6,9,10,13,14,96,98,99]

Pentrenorpadis

[TopiBHSIHO 3 MeTOJaMHM MOIIAPOBOi Bi3yanizaiii, peHTreHorpadis Hagae JuIle
oOMexeHe YSBICHHS IMpPO aHATOMIUHY MOIIMPEHICTh 3axBOoproBaHHsA. Ha BiaMiHy Bif
ynbTpacoHorpadii Ta KT, peHtrenorpadis BUSBIsSE MOMUPEHICTh MATOJIOTIYHOTO MPOIIECY
NEPEBAKHO 32 HEMPAMUMHU O3HAKAMH, TAKUMH, K BUPAKEHE 3MILICHHS OpraHiB, 3HAYHE
PO3TSATHEHHSI KUITKIBHUKA, THEBMOTIEPUTOHEYM Ta BeJIMKI a0 0MiHaJbHI HOBOYTBOPEHHS.
Pentrenorpadiss He n03Bojsie OUIHUTH TOBIMIMHY CTiHKM KT abGo HamiiiHO OLIHUTH
HABKOJIMIITHI M'sIKI TKAHWHU, SIK1 3a3BUYail OIIHIOIOTH 3a JOIOMOTOI0 yJIbTpacoHorpadii Ta
KT. AnaTtomiuyHi MeXi ¥ MiCLIeBYy MNOIIMPEHICTh Oaratbox mnarojoriyHux 3miH KT

HEMO>KJIMBO TOYHO BU3HAYUTH JIUIIIE 32 JIOMIOMOTOI0 peHTreHorpadii. [9,13,14,86]
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YabTpa3ByKoBa AiarHOCTHKA

[TopiBHsiHO 3 peHTreHorpadiero, yabTpacoHorpadis 3abe3neuye Oe3nocepeaHe
ouinioBanHs cTinkd IKT Ta npunernux abnoMiHaAIBHUX CTPYKTYP, L0 TO3BOJISIE TOUHIIIE
OI[IHUTU aHATOMIYHY IIOIIMPEHICTh 3axBoproBaHHsA. Ha BiamiHy Bif peHTreHorpadii,
yJIbTpacoHorpadiss Ja€ 3MOTY OLIHUTA NPOTSKHICTH YPaKEHHS, TOBIIUHY CTIHKH,
30€peKEHICTh MIapyBaTOCTI CTIHKU Ta MOUIMPEHHS Ha CyMIKHI OPraHU Yu OpHMXKOBHIL JKHP.
Pentrenorpadis Hagae nuiie oOMexeHy 1HGOpMaIli0 00 perioHapHuX JiMGaTUIHUX
BY3JiB. YJIbTpacoHorpadis 103BOJISIE OLIHUTH PO3MIp, POPMY Ta €XOTE€HHICTh JTIM(paTUIHUX
BY3JIIB, 1110 MOKPAIIy€ BUABICHHS PET1IOHAPHOTO MOIIMPEHHS 3aXBOpIOBaHHS. [lopiBHSAHO 3
pentreHorpadiero, yiabTpacoHorpadiss Mae TaKOXK BHU3HAHI OOMEXEHHs, OCKIJIbKH
KUIIKOBUM ra3, oOMEXeHI aKyCTHYHI BIKHa Ta KOHCTUTYIIMHI OCOOJMBOCTI Malli€eHTa
MOKYTb MEPENIKOI>)KAaTH MOBHIM Bizyasizallii nomupenux naronoriyaux 3mid HIKT. [6,9,13-
15,86]

Komn'torepna romorpadis (KT)

[TopiBusiHO 3 yabTpacoHorpadieto, KT 3a0e3nedye noBHilIe OI[iHIOBAHHA aHATOMIYHOT
MNOIIUPEHOCT], TO3BOJISIOUM JOCHIJUTH BCIO YEPEBHY NOPOKHUHY 0€3 aKyCTUYHUX
oOMexeHb, mpuTaManHux yibTpacoHorpadii. KT Bu3Hauae TpaHcMmypalibHe MOUIMPEHHS,
JIOKaJIbHY 1HBA3il0 TKAHWH Ta aHATOMIYHI CITIBBIAHOIICHHS 13 CYMIXXHHUMH OpraHaMH
YepEeBHOI MOPOKHUHU 3aB/ISIKA MYJIbTUILIaHAPHINA PEKOHCTPYKIIT 300pa’keHb, 110 TTOKPAIIy€e
OLIIHIOBAaHHS MOIIMPEeHHsI maTojoriuHoro mpouecy 3a mexi crinku UIKT. IlopiBasiHO 3
yinbsTpacoHorpadieto, KT mokpaiirye oriHioBaHHS perioHapHoi JimMdaaeHonarii, 3arydeHHs
Opmki, 3MIH OYEpEeBUHM Ta BIJJAJCHOTO0 BHYTPIIIHHOYEPEBHOIO METACTATHUYHOTO
ypaxkeHnns. L{s momatkoBa anatomiuda indopmariis poouts KT ocoGnuBO IIHHOKO IS
cragitoBaHHs HOBOyTBOpeHb LLIKT 1 rmuianyBaHHs XipypriqHOro JiKyBaHHS. [6,9,40,41,48,49,88]

MarsniTHo-pe3oHancHa Tomorpadis (MPT)

[TopiBasitno 3 KT, MPT 3aGe3nedye BUIIy KOHTPACTHICTh M'SKMX TKaHUH 1
3aCTOCYBAaHHA MHOXHHHHMX IMITYJIbCHUX MOCIIJOBHOCTEH, 110 MOKpAIy€ BiAMEKYyBaHHS

TKaHUHHUX MEXX 1 BU3BHAYECHHS JTOKAJILHOTO IMOIMPCHHSA 3aXBOPIOBAaHHA, BOAHOYAC HAJa0OIN
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noaaTkoBy iH(opmMmariito mpo ckiaa TkaHuH. IlopiBasiHO 3 KT, MPT Moxke 101aTKOBO
MOKPAIIUTA OI[IHIOBaHHS HE3HA4YHOi M'SKOTKaHWHHOI 1H(IbTpamii Tomi, koau KT He
JI03BOJISIE€ TTOBHICTIO OXapakTepU3yBaTH MOIIMPEHICTh maTojoriyHoro mnpouecy. MPT mae
o0OMexeHy poJib y PYTHHHIN Bi3yanbHiN maiarHoctui narosorii KT y cobak, ocKiIbKU
ynbrpacoHorpadis tTa KT mo3BosstoTh MIBUIIIE BIAMOBICTH Ha OUTBIIICTh JIarHOCTUYHUX
nutadb moa0 KT 1 € Oubimn moctymHuMU. BoHa 3anuImmaeTscss BaKIMBUM METOOM
Bi3yanizallii Mpyd HEBPOJIOTIYHUX, OPTONEIUYHUX Ta OaraTbOX IHIIUX M'SIKOTKAHUHHHUX
NaTOJIOTIAX  3aBIASKM UyAOBIH KOHTPACTHOCTI M'SKMX TKaHMH 1 MOXJIMBOCTSIM
MYJIbTUIIIAHAPHO1 Bizyamnizamii. ¥ BizyanbHid niarHoctuii natosorii IIIKT y cobak MPT
3ape3epBOBAHO I CUTYyaIlill, y SKUX Ha JIarHOCTUYHE MUTAaHHS HEMOXKIIMBO aJCKBATHO
BIJIMOBICTH 3a IOMIOMOTOFO JIOCTYIHIIIIMX METOIB Bi3yasizariii. [9,14,51,54,55]

Enpockomnist

[Topieasino 3 KT Tta MPT, engockomis 3abe3nedye HAWTOYHIIIE OIIHIOBAHHS
MO37IOBKHBOTO PO3IMOAUTY ypaxXeHb CIH30BOi 00o0yioHKM B Mexkax mpocsity IIKT. Ha
BIIMIHY BIJ] METO/IB IOIIAPOBOI Bi3yasli3allii, €HJIOCKOMIsl HE J03BOJISI€E BU3HAYUTU TTOBHY
rnbuny 3anyderss cTiHku [IIKT a6o ouiHUTH MAaTONOTTYHUH MPOLIEC, 10 TOLITUPIOETHCA 32
Mmexi ctinku LIIKT. ¥V Bcix Bunajakax, KoJiv iCHY€ IiJ103pa Ha TpaHCMYypalibHY 1H(PIBTpaIlito,
perioHapHe TOMUPEHHS a00 TMO3aKUIIKOBE 3ally4YCeHHs, CHJIOCKOMII0 JIOTIOBHIOIOTH
METO/IaMH TOIIaPOBOi Bizyaui3ariii. [4,7,16,60,61,92,93]

InTerpaunis BisyasizaniiiHUX 3HAXIJIOK y NPoLeC NPUAHATTS KJIIHIYHUAX pillleHb

O1iHIOBaHHS aHATOMIYHOI OIIMPEHOCT1 Mae 0COOIUBE 3HAUCHHS 1] Yac MIaHyBaHHS
XipypriYHOTO BTpy4YaHHS. BU3Ha4YeHHS MEX BOTHHINA ypPa)KCHHs, BHUSBJICHHS JIOKAJIBHOI
1HBa31i Ta pO3Mi3HABAHHA 3aJly4CHHS CYMIKHUX OPTaHiB UM PEriOHApHUX JIMGATUUYHUX
BY3JiB CIPHUSIIOTE BUOOpPY HANOUIBII AOLIIBHOIO XIPYPTiyHOTO JOCTYNYy Ta MOXYTh
BIUIMBATH HAa MOJIMBICTh MOBHO1 pe3ekiii. [Tomaposa Bizyanizaiis, 3okpema KT, Bigirpae

BOXUJIUBY pPOJb Yy MepenonepauiiHoMy JTOCHiIKeHHI ckiagHux 3axBopioBanb [IKT.

[6,9,41,48,49,100]
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Taoauus 13. [lopiBHAJIbHE OLIHIOBAHHA AHATOMIYHOI NOIIMPEHOCTI 32 METOIaMM

Bi3yaJIbHOI JiIarHOCTHKH

IMapameTp Pentrenorpadis Y34 KT MPT Engockomnist
. Ho6pe (yuie
IIpomasicnicmo . o P .
ObMexeHo Hobpe BinminHO | BigMIHHO | NOBEPXHS CIM30BOI
60ZHUWLA YPAIHCEHHA
000JIOHKH)
JInme mwap
3anyuenns cminku HeszanosinpHO Bigminno | HoOpe BigMigHO | cian3oBoil
000JIOHKHA
Ilpunezni
aboominanvHi OOMexeHo Hob6pe Binminno | Biaminao | He omiHroeTbes
cmpykmypu
Pezionapui . . . .
. . He3anoBuisHO Hob6pe BinminaO Bimminno | He omiHroernscs
Jimpamuyni ey3nu
3anyuenns opuxnci HezanosinpHO [Tomipao | BigminHO Bigmiaso | He omiHroerscs
Ouinoeanns
uepeeHoi O0OMexeHo Hobpe BigmigaO Bigmiaso | He omiHroerscs
NOPOIHCHUHU
Jlokanvna ineasis HezanoBinpHO [Momipuo | Bimminno | Bigmiano | OOMmexeHO
Biooanene
eHympimnvouepesne | HezanoBuibHO [Tomipao | BigminHO Bigmiaso | He omiHroerscs
noOWuUpeHH
Buecok y
nAAHY6AHHA . . .. . . .
) y, ObmexeHuit Jo6puit Binminawmii | HoOpuit Kommnnemenrapuuit
Xipypeiunozo
6mpyuaHHs

[6,9,13,92,96,101]
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BucHoBok

Konen okpemuii MeTo 1 Bizyasizallii He Hajja€ BUUEpIHO1 iH(popMallii mpo aHaTOMIUHY
MOLIMPEHICTh 3aXBoproBaHHs. Yibrpaconorpadis, KT, MPT Tta enagockomis 3a0e3meuyroTh
KOMIUIEMEHTapHy 1H(GOpMallil0 3aJie)KHO BIJI AHATOMIYHMX CTPYKTYp, SKI HEOOXiTHO

TOCHIIUTH, Ta Bl HOCTABJIEHOIO J1arHOCTUYHOI'O MUTAHHSL. [6,9,13,16,51]

2.1.4 IlopiBHSAHHSA CTPYKTYPHOT0 Ta QYHKI[IOHAJILHOTO OLiIHIOBAHHS

Le#t migpo3aiia NOpiBHIOE CTPYKTYPHY Ta (PYHKIIIOHATIBHY 1H(POpMAIiI0, Ky Ha/lal0Th
METOJIM Bi3yalli3allii, 1o 3acTocoBYrOThes B AlarHocTuill natosorii KT y cobak. Konen
OKpeMH MeTOJi Bi3yamizailii He 3a0e3meuye OJHAKOBOI'O CITIBBIJHOIIEHHS MIXK
CTPYKTYpHUM 1 (PyHKIIOHAJIbHUM OIIHIOBaHHAM. JIeski METOAMKH 3HAYHOIO MipOIO
oOMeXeHI aHaTOMIYHUM OIIHIOBaHHSAM. I[HIIN JOMOBHIOIOTH CTPYKTYpPHE OILIIHIOBaHHS,
HAJAI04Yu JTOAATKOBY iH(opMaIliro npo (izionoridydy (yHKI ad0 BIACTHBOCTI TKAHHH.
@OyHKI10HATbHI TOPYIIEHHS! MOXKYTh PO3BUBATUCSA paHille, HK CTalOTh OYEBUIHUMU SBHI
CTpYKTypHi 3MiHHU. [lopiBHAHHS 000X MIiAXOJIB JIOMOMarae 3'sCyBaTH BHECOK KOXXHOTO
METOJTy Bi3yasi3aii B orliHioBaHHA 3axBopioBanb LLIKT y cobak. [6,9,13,14]

Pentrenorpadis

[TopiBHSIHO 3 MeTonaMu Bi3yamizallii, pO3IJSHYTHMHU HIKYe, pPeHTreHorpadis
3abe3neyye HalMeHIMM oO0csAr (yHKIIOHAJBHOTO OIHIOBaHHSA. BoHa nemoHcTpye
MIOJIOKEHHS OpraHiB, PO3IO/ILI ra3y B MPOCBITI, pCHTT€HOKOHTPACTHI CTOPOHHI TiJIa Ta 1HIII
rpy0i aHaTtomiuHi mOpywieHHs. JOCHIPKeHHS CKIAaJa€eThesl 31 CTATHUHUX MPOEKIIHHUX
300paxkeHb. OninuTH pyxoBy akTUBHICTh IIIKT HEeMoxmBo. OyHKIIIOHAIBHI TOPYIIIEHHS
MOJKYTh 3QJIUIIATHCS] HEBUSBJICHUMU. [9,10,86]

Pentrenockomis

Pentrenockomniss nmonae OCHOBHE (yHKI[IOHAJIbHE OOMEXKEHHS peHTreHorpadii,
3aMIHIOIOYH CTaTUYH1 300pakeHHs1 Oe3MepepBHOIO Bi3yali3ali€lo B pealbHOMYy yaci. Bona
JI03BOJISIE OLIIHUTH aKT KOBTAHHS, CTPABOX1IHUN TPaH3UT, racTpoe3odareaibHuil pediroke

1 motopuky IIKT. Ii mopymeHHS MOXYTh OyTH HEBUIUMHUMHU Ha PEHTIC€HOTpaMax.
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PeHTreHockomis 3auIaeThCs OPIEHTOBAHOIO Ha (PYHKIIIO MPOCBITY Ta 3a0€3Medy€e MEHIITY
CTPYKTYPHY JIeTalli3alliio, Hi’K METOAM Bi3yalli3allii, pO3TJIsSHYTI HUXKYE. [4,7,16,28,29]

Yabrpaconorpadis

[TopiBHSIHO 3 PEHTIEHOCKOIIIEI0, YJbTpacoHOrpadis 3MIlly€e akIeHT 13 QyHKIil
MPOCBITY HAa OJHOYACHE CTPYKTypHE Ta (QYyHKIIOHAIBHE OIiHIOBaHHS. JlMHAMivHE
OI[iHIOBaHHS 30€pITaEThCsl, MPOTE CTAE MOXKIUBUM JeTanbHe oriHioBaHHsA cTiHKK IIIKT 1
NPUJIETIUX a0JAOMIHAIBHUX CTPYKTYp. Llsi mogaTkoBa CTpyKTypHa 1H(oOpMaIlis 103BOJIsE
MOBHIIIE XapaKTEpU3yBaTH MATOJIOTIYHI 3MiHM, HDK 3a JOMOMOIOI CcaMmoi JIHIe
peHTreHockorii. YnbrpacoHorpadis 104a€ JeTalbHy CTPYKTYpHY iH(]opmMmaiiito, mpote
3a0e3reuye MEHII MMOBHE OIIHIOBAHHS aKTy KOBTAaHHSI Ta CTPaBOXIJHOTO TPaH3UTY, HIX
BiJI€OpPEHTIEHOCKOMIs. [9,13-15,30,86,95]

YabsTpaconorpadisi 3 kourpactHum niacuiaenusam (CEUS)

[TopiBusiHO 3 B-pexxumuoro ynbrpaconorpadieto, CEUS posimmproe QpyHKIiOHaIbHE
omiHoBaHHs Big Moropuku KT no tkanunHOi mnepdysii. KijgbkicHe OLiHIOBaHHS
BaCKYJISIpU3allill KUIIKIBHUKA joaa€ (Piziojoriuny iH(opmaiiito, HeJOoCTynHy Julie 3a B-
pexxumHoi Bizyamzamii. Lle posmmproe oOcar QyHkumioHanbHOI i1HGOpMalii mpu
3aXBOPIOBAHHSX, AacOIlIMOBaHMX 31 3MIHEHOW Tep(y3i€l0 KHUIIKIBHUKA, XPOHIYHHUX
CHTEpOMNaTisIX 1 HOBOYTBOPEHHIX KUILIKIBHUKA. [24,37,72-74]

Enacrorpagis

[TopiBasiHo 3 CEUS, enactorpadisi po3muproe AIarHOCTUYHY 1HPOPMAIlIIO MIJISIXOM
OILIIHIOBAaHHS MEXaHIYHUX BJIACTUBOCTEH TKaHUH. JKOpPCTKICTh TKaHMHM MOXE OyTH
BUMIpsiHA KUJIbKICHO, HE3aJI€KHO Bl MOPGOIOTIYHOTO OIIHIOBAHHS, 1110 HajJa€ 1H(pOopMaIlito,
acoIfiioBany 3 ¢i0po30M 1 XpOHIYHUM PEMOJICIIIOBAHHIM TKaHUH. [24,63,70,75,77,78,102]

Komn'torepna romorpadgis (KT)

[TopiBusHO 3 yasTpacoHorpadieto, KT posmiuproe o0car cTpykTypHOi 1HpopMaIiii Bij
crinku LIKT no Bciei yepeBHOT MOpPOKHMHU Ta yCyBae aHaTOMiuHEe HakjanaHus. Lle
MOKpAIIy€ OI[IHIOBaHHS PO3MOJLTY BOTHHMIL YpPa)XCHHS Ta aHATOMIYHMX CITiBBI1JIHOILEHb,

poTe 1030aBJIsIE MOXKJIUBOCTI (YHKI[IOHAJIBLHOTO OIIHIOBAaHHS B pEaJbHOMY Yaci, SKY
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3a0es3neuye yapTpacoHorpadis. BHyTpilTHbOBEeHHE KOHTpACTyBaHHS J0Ja€ 1H(opMariito
po naTepHu cyauHHoro nifacuienHs. Pyrunna KT 3anuiaerscs nepeBaxHo CTPYKTYpPHUM
MeTo0M, ockimbkH (izionoris LIKT 6e3nocepenabo HE OMIHIOETHCS. [9,14,20,40,41,48,49]

MarniTHo-pe3oHancHa Tomorpadis (MPT)

[TopiasHo 3 KT, MPT nomaTtkoBO BIOCKOHAIOE CTPYKTYPHE OLIIHIOBAHHS 3aBJISIKH
MOKpAIIEHIN KOHTPACTHOCTI M'AKUX TKAaHUH 1 XapaKTepUCTHLl TKaHWH. CHiBBITHOIIECHHS
MDK CTPYKTYPHHUM 1 (YHKI[IOHATIBHUM OIIHIOBAHHSM 3aJTUIIAETHCS MEPEBAKHO HE3MIHHUM,
ockimpku pytuHHa BetepuHapHa MPT IIIKT 3acToCOBY€THCS TOJNOBHHM YHHOM IS
MopdosioriyHoro oiiHoBaHHsI. DyHkiioHaabHi MPT-meTonuku onucaHi B TyMaHHIN
MenuiuHl. BoHU He € yacTuHOIO pyTUHHOI BeTeprHapHoi Bizyamizari IIIKT. [9,14,51,52,54,55]

Ennockormis

[TopiBusino 3 MPT, eHgockomisi MEPEeHOCUTh CTPYKTYpPHE OLIIHIOBAHHS 3 TUIOIIMHU
MOIIApOBOT Bi3zyamizallii B TUIONIMHY O€3MOCEpeNHbOI Bi3yasiamii CIU30BOi OOOJIOHKH
IIKT. besnocepenns Bizyanmi3aiisi MOBEPXHI CIU30BOI  MOKpAILy€ OLIIHIOBaHHS
MOBEPXHEBUX Ypa)X€Hb 1 JIO3BOJISIE TPUINILHO BigOupatu Oionratu. JlocmimkeHHs
3aJIMIIAETHCS TMEPEBAXHO CTPYyKTypHUM. DyHKIIOHATbHA 1HGOpMAIlisd € 0OMEXKEHOI0, a
MaTOJIOT1YHI 3MIHHM, OOMEXKEHI TJIMOITMMHU [IapaMU KUIITKOBOI CTIHKH, MOXKYTb 3aJTUIITUTUCS
HEPO3MI3HAHUMHU 32 YMOBU HOPMAJIbHOTO BUTJISAY CIIM30BOi 000JIOHKU. [4,7,60,61,82]

CumHTHrpadis

[TopiBHsHO 3 enacTorpadiero, criuaTUrpadiss poOUTh OLIBIIUN aKIEHT Ha (i3ioJyorii
HIKT, Hik Ha CTPYKTypHOMY OILliHIOBaHHI. KiJIbKiCHE BUMIPIOBaHHSI €BaKyaTOPHOT QyHKIIT
IIUTYHKa, CTPABOXITHOT'O Ta KUIIIKOBOI'O TPAH3UTY PO3MIUPIOE (DYHKIIIOHATIBLHE OLIIHIOBAHHS
B1J1 JIOKQJIbHUX BJIACTUBOCTEH TKaHUH 10 QYHKIIIT opraHa B 1iisiomy. Came 111 CIpsSIMOBaHICTh
MOSICHIOE 11 3aCTOCYBaHHS SIK pe(epeHTHOI METOAMKH MpPH HU3LI MOPYLIEHb MOTOPUKH

HIKT. [3,64-69]
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Taoauus 14. CTpykTypHe Ta (PyHKIiOHAJIbHE OLIHIOBAHHS, 10 320€3MeYy€ThCSA

Pi3HMMH METOAAMH Bi3yaJibHOI JiaTHOCTUKH

. o CTpyKTYpHE dyukuioHajJanHe .
Meton Bi3yaJgizaumii .py yp y . OcHOBHUI BHECOK
OL[iHIOBAHHS OL[iHIOBAHHS
] TTonoxenus opraxis Ta rpyoi
Penmezenozpagin v — . P by
AHATOMIYHI IOPYIIEHHS
OminroBanns crinku HIKT,
. Motopuka B )
Yavmpaconozcpagpin v ) MOTOPHKH B PEaJIbHOMY 4aci Ta
pearbHOMY Yaci ,
MPUJIETINX M'SIKUX TKaHUH
Yavmpaconozpaghia 3 .
P Pag Txanuuaa OLiHIOBaHHS
KOHmpacmuum v dysi . i nepdysii
] nepdysisa MIKpOLIUPKYJIATOPHOI 1epdy3ii
niocunennam (CEUS) PRy POLHPKY p poY
] .. KopcerkicTb OriHIOBaHHS )KOPCTKOCTI
Enacmoczpagia Kinbkicue )
TKaHUHU TKaHUH Ta $i0po3y
[TomrapoBa anatomis,
Komn'tomepna MOIIUPEHICTH BOTHUIIA
I.) v OoOmexene P
momozpadgpia (KT) ypaXkKeHHsI Ta MaTepHU
KOHTPACTHOTO ITiICUJICHHS
Macznimno-pe3onancna Y 06 XapakTepucTuKa M'sKUX TKaHUH
. ME)KEHE .
momocpagpia (MPT) Ta TKAHUHHUHN CKJIa]
v (moBepxHs : o .
. N Bizyamnizanist cin3oBoi
Enoockonis CIIM30BOI — : ; ;
000JIOHKH Ta MPHIILITbHA O10TICIS
000JIOHKH)
EBakyaropHa (QyHKIIis ILTYHKA,
Cyunmuczpagia — ®iziomnoris ILIKT CTPABOXIAHUN TPAH3UT Ta

Motopuka [HIKT

[3,9,13,16,24,32,51,64,75,103]
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BucHoBok

Mertoau Bizyaui3zaliii, pO3risHyTI B IIbOMY H1IPO3/1JI1, PI3HATHCS 3a CITIBBIIHOIICHHIM
MK CTPYKTYpHUM 1 (yHKIIOHAJIbHUM OLHIOBaHHSIM. KokeH 13 HHMX Haja€e pi3Hy
J1arHOCTUYHY 1H(OpMAIIil0 BIJIMOBIHO JI0 CBOTO KJIIHIYHOTO 3acTocyBaHHS. CTpyKTypHa
Bi3yaJi3allis NepeBaKHO XapaKTepusye aHaToMio. DyHKIIOHATBEHI METOJUKU TOCIII0BHO
PO3IIKPIOIOTH A1arHOCTHUYHI MOKIIMBOCTI JIO OIIHIOBaHHS TKaHUHHOI nepQy3ii, )KOPCTKOCTI
TkaHuH Ta ¢i3ionorii [IKT. JliarHOCTUYHE MUTAHHS BU3HAYAE, SIKE€ CaM€ CITIBBIIHOIIECHHS

MK CTPYKTYPHHUM 1 (DyHKIIIOHAIBHUM OI[IHIOBAHHSM € HEOOX1THUM. [9,13,14,24,32,64]

2.1.5 InTerpaunist MeTOAiIB Bi3yaJIbHOI JiarHOCTUKHU B KJIIHIYHIN MPpaKTHIII

Konen okpemuii MeTo Bizyaumi3allli He Ja€ BIIMOBIAI HA BCl M1arHOCTUYHI MUTAHHS
npu 3axBopioBaHHAx LIKT y cobak. Meronu Bizyami3alii JOMOBHIOIOTh OJWH OJHOTO,
OCKUJIBKH KOXKEH 13 HUX HaJa€ 1HIIUN TUI JiarHOCTUYHOI 1Hopmarrii. KiiniuHi cTparerii
Bi3yasi3alli MO€AHYIOTh Il CHUJIbHI CTOPOHHM, 11100 MOBHIIIE BIAMOBICTH HA J1arHOCTHYHE
nutaHdsa. [lommumpeHi nOpuKIagd KOMIUIEMEHTAPHUX Bi3yalli3allliHUX CTpaTerii, IIo

3acTOCOBYIOThCS B jgiarHoctuill marojiorii IIIKT y colak, y3arajibHeHo B TaOmuii 15.

[6,9,13,14,40,76]

Ta6auusg 15. IIpukiaaam KOMIVIEMEHTAPHOI0 3aCTOCYBAHHS METOIB Bi3yaJlbHOI

aiarHoctukm B aiarnoctuui 3axsoproBanb HIKT y codak

Komoinanis

) JiarHOCTHYHMI BHECOK
MeTOiB

Penmezenozpaghia + IlepBHHHMII 3araJIBHUM OV YEPEBHOI IIOPOKHUHU 3 ITOAAIBIINM
Yaempaconocpagpia | ouinroBannsm ctinku LLIKT Ta npuiernux abaoMiHAIBHUX CTPYKTYP

Yavmpaconocpaghin | JleranpHe omiHIOBaHHS CTIHKH B TIO€THAHHI 3 OIIHFOBAHHSIM TIOIIUPEHOCTI
+ KT 3aXBOPIOBaHHS Ta PET10HAPHOTO MOMTUPECHHS

Yavmpaconozpaghia | TpancmypalibHe OLIIHIOBAHHS B TIOE€HAHHI 3 0€3MOCEPETHROI0 Bi3yali3alliero
+ Enoockonis CJIM30BOi 000JIOHKHU Ta MPUIIIHHOO 010TICi€r0
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Komoinanis

. JliarHOCTHYHU BHECOK
METOoAIB

B-pesrcumna . . . . .
Mopdosnoriune o1iHIOBaHHS B MO€AHAHHI 3 OL[IHIOBAHHSIM TKaHUHHOT

AbmMpaconozpagis
yremp pag nepdy3ii
+ CEUS
B-pesicumna . . . . .

) MopdosoriuHe oIiHIOBaHHS B TIOEHAHHI 3 OI[IHIOBAHHSIM YKOPCTKOCTI1
yaempacounozpagia
] TKaHUH

+ Enacmozpagia

[4,9,13,24,75,76,92,93]

BucHoBok

CTpyKTypHI METOJMKH Bi3yadizailii NmepeBakHO OIiHIOWTH aHaTtoMmiro IHKT. Ixmi
METOJMKU Bi3yasi3alii pO3UIMPIOIOTH OLIHIOBAHHS Ha TKAaHUHHY MepQys3iio, KOPCTKICTh
tkanuH 1 Qyskuiro IKT. TloennanHs mux MeToAiB 3a0e3nedye IIUPIIe OI[IHIOBAHHS
3axBoptoBanb IIIKT, Hixk Oyap-sika okpema MeToauka. J[iarHOCTUYHE MUTAHHS BU3HAYAE
CTpaTerito Bi3yasizailii Ta KOMOIHAIlII0 METO/IIB Bi3yaJi3ailii, ki 3AaCTOCOBYIOTh Yy KOKHOTO

KOHKPETHOTO Talli€HTa. [6,9,13,24,32]

2.2 KniHiYyHi YMHHUKH, 110 BIUIMBAIOTH HA BUOip MeTOy Bi3yaibHOI 1iarHOCTHKH
Cama numie aiarHocTUYHA €(EKTHBHICTh HE BU3HA4Yae BUOIp MeToqy Bizyamizamii. Y
IbOMY IAPO3/1JII TOPIBHIOIOTHCS KIIHIYHI YMHHUKU, 110 BIUIMBAIOTh Ha BHOIp METOIY
BI3yaJIbHOI JIarHOCTHKM Yy BeTepUHapHIN mpakTuill. HasBHICTh 00nMagHaHHA, TPUBAIICTh
JOCIIKEHHS, CTaOIBbHICTh CTaHy MallleHTa, KBalidikalls onepaTopa Ta OE3MEUHICTh IS
nari€eHTa — yci 1l YAHHUKH BIUIMBAIOTh HA T€, YA MOKE€ KOHKPETHA METOIMKA Bizyasizalii
OyTH BUKOHaHa Ta YU € BOHA MPHUAATHOIO JUIsl [bOTO Malli€HTa. Y CyKyHMHOCTI 11l YHHHUKH
BU3HA4YalOTh BUOIp METOIy Bizyasi3allii Ta MOCIiI0BHICTh 3aCTOCYBaHHS PI3HUX METOIUK Y

KJIIHIYHINA TTPaKTHIII. [6,8-10,14]
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2.2.1 HasiBHICTH Ta JOCTYIHICTH

He xo’keH BeTepuHapHUH 3aKJiaj] Ma€ AOCTYI JI0 IOBHOTO CIEKTPY METOAIB Bi3yaJbHOI
niarHocTuku. JlocTynm [0 cmeriami3oBaHOTO OOMaJHAaHHS Ta BIANOBIAHOI (HaxoBoi
kBai(ikallii BU3Havae, iK1 Bi3yajabHIl JOCTIKEHHS MOXXYTh OYTH BUKOHAH1 Ha MICII1, a sIKi
noTpeOyIoTh HampaBiIeHHS [0 CHEIiali30BaHOro 3akiamy. Bubip meromy Bizyamizarii
3aJIeKUTH BiJ] IIarHOCTUYHOTO MUTaHHS Ta JIarHOCTUYHUX PECYPCIB, HASBHUX Y 3aKJIal. [8—
10,14]

Komn'torepua Tomorpadiss (KT) Ta wmaraiTHo-pe3oHancHa tomorpadis (MPT)
noTpeOyIOTh CHEIiaTi30BaHOTO O0MagHaHHs Ta mormmbiaeHoi (axoBoi miarotoBku. Lli
JTOCIDKEHHST  3a3BUYail  MOTpeOyroTh  HampaBiieHHs.  EHpgockomisi  motpelye
CcIeliaai30BaHoro 00JiaiHaHHs, KBajiikailii orepaTopa Ta HAJICKHOT M1TOTOBKY MAaIll€HTA.
Enpockorist He BUKOHYETHCSI pyTHHHO B YCIX BETEPUHAPHUX 3aKjIaaax. [4,9,16,51]

Y mamieHTiB 13 HEBAKIAJHUMHU CTaHaMHW Bi3yajbHa JarHOCTHKA 3a3BUYai
MOYMHAETHCS 3 TOCIIKEHb, SIKI € HEraiHo HoCcTymHUMH. PentreHorpadiro ta GokycoBane
yJIbTPa3ByKOBE JOCIIIKEHHSI OpPraHiB YE€peBHOI MOPOXKHUHHU YacTO MOKHA BUKOHATH 0e3
3atpumok. KT, MPT Ta eHjmockomiss MOXyTh MOTpeOyBaTH HampaBJICHHS, 3arajbHOIO

HapKo3y ab0 JOJATKOBOI MIATOTOBKHU. [6,8,9,13,15]

2.2.2 BizyaqibHa JiarHOCTHUKA B HECTAOLILHUX MALIEHTIB

Bubip Merony Bizyamizaiii 3aJeXWTh Bijf JIarHOCTUYHOTO MHTAHHS Ta 3aTHOCTI
nali€eHTa MePEeHEeCTH JOCHIKeHHs. TaKl YMHHUKY, SIK TPUBAIICTh JOCIIKEHHS, (ikcaris
naii€eHTa, cenallisi, 3araJibHUd Hapko3 Ta Oe3nepepBHUN (Pi310JIOTTUHUNA MOHITOPHHT,
BIUTMBAIOTh HA TE, K€ Bi3yaJbHE MOCII/DKCHHS MOXe OyTH BHKOHAHE B HEBIIKJIAQIHIN
cutyarii. ¥ HecTaOUIbHMX TMAaIll€HTIB cTaOUII3allisl CTaHy Ta JIKyBaHHS O€3M0Cepe/IHbO
KUTTE3ArPO3JIMBUX TMOPYIIEHb MAlOTh MPIOPUTET HAJ MOTIHOJECHUMHU J1arHOCTHYHUMH
nociipkeHHsIMH. [lepiie 7oCiIKeHHS Ma€e aTH BIJTIOB1Ib HAa T€ MMUTAHHS, IKE € KPUTHYHO

BAXKJIMBUM Yy IIEW MOMEHT. [6,8,9,14,38,104,105]
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Pentrenorpadiss 3anuImaeTbCs OJHIEK 3 HAWIIBUIAIIMX METOIWK Bizyamizaiii Ta
3a3BM4ail motpelye Juie MiHIMaIbHOI (ikcarii marieHta. 300pa)X€HHsS OTPUMYIOThH
MIBUJIKO, 3 MIHIMaJbHUMH MaHIMYJSIISMU 3 TalieHToM. Pentrenorpadis 4acto € mepimm
Bi3yaJIbHUM JIOCIIJKEHHSM, SIK€ BUKOHYIOTH Yy MAIlI€HTIB 13 HEBIAKIAQIHUMU CTaHAMHU.
[9,10,104]

VYapTpa3ByKoBe JOCITIKEHHS 4aCTO MOKHA BUKOHATH Y MAII€HTIB MPU CB1IOMOCTI 0€3
nepepuBaHHs (Pi31010TTYHOTO MOHITOPUHTY. DOKYCOBaHE YIBTPa3BYKOBE JOCTIIKEHHS 32
micuem HaganHs gornomoru (POCUS), 3okpema abnominanbsai npotokonu FAST (AFAST),
IPOBOASTH Oe3MocepeIHBO OIS Mali€HTa; BOHO JO3BOJISE MIBUIKO BUSBUTH BUIBHY PIAMHY
B UepeBHIN MopoxkHMHI. JloCHiPKeHHST MOXe OyTH MOBTOPEHE IMiJ 4yac cTalumizari s
MOHITOPUHTY 3MIH 1 KOPUT'YBaHHS JiKyBaHHs. [I0BHE yIbTpa3ByKOBE OCTIKEHHS OpPTraHiB
YepeBHOI MOPOKHUHU MOTPeOye OUIbIe Yacy i 3a3BHUYaii BUKOHYETHCS IMICHs cTa0lmi3amii
CTaHy Talll€HTa. [8,13,15,104,105]

Komn'torepua Tomorpadis (KT) no3Bosse otpumatu 300pa>keHHS 3a JiU€H1 CeKyHIH.
[TinroToBKa Ta BBEACHHS TaIli€eHTa B HApKO3 3a3BHWYail TPWUBAIOTH JIOBIIE, HIXK came
ckanyBaHHs. KT 37e0iabporo 3ape3epBOBaHO IS TAIIEHTIB, 3JaTHUX TMEPEHECTH
TPAHCTIOPTYBaHHSI Ta 3arajJlbHUd HApKO3, OKPIM BHIIAJKIB, KOJM BIJITEPMiIHYBaHHS
JOCIIDKEHHSI 3allIKOJAWIO O BCTAHOBJIGHHIO JIiarHO3y a00 MPOBEACHHIO JIIKYBaHHS.
besnepepBHuil  (i310J0TTYHUNA MOHITOPUHT MIATPUMYIOTh YNPOJOBXK YCI€l MPOIEAYpPH.
[9,40,41,48]

MarnitHo-pe3onancHa Ttomorpadis (MPT) mnorpebye HaiOUIBIIOl TPUBAIOCTI
JOCIIDKEHHSI cepelil PYTUHHO JOCTYIHUX MeETOAIB Bidyamizamii. [loBHA HEpyXOMICTh
naiieHTa notpedye 3araabHoro Hapko3y. MPT 3a3Buuaii BUKOHYIOTh Y KIIIHIYHO CTaOLIBHUX
narieHTiB abo TOAl, KOJM 1HIN METOJWKH Bi3yasisaiii He M03BOJSIOTH BIAMOBICTH Ha
J1arHOCTUYHE TMTaHHA. be3nepepBHuil  (i310J0TIYHUA MOHITOPUHT  HIATPUMYIOTh
YIPOJOBXK YChOTO JOCIIIKEHHS. [9,14,51]

Ennockomnisi motpebye miaroroBku LIIKT Ta 3arampHOro Hapkosy. Bona mo3Bossie

Oe3nocepeHbo BizyanizyBaTu cin3oBy 00010HKY LIIKT 1 BimiOpartu Oionraru. Iligroroka
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Ta MepioJ1 BiTHOBIICHHS TIOJJOBXKYIOTh Tporieaypy. EHI0CKOIIF0 3a3BUYail BUKOHYIOTH MiCIIs
ctalbimizalli crany mnamieHTa abo B KJIIHIYHO CTa01IbHUX TMAIlI€HTIB. [4,7,16]

VY HecTabUIBHHMX TMAIIEHTIB Bi3yallbHA JIarHOCTHUKA MOYMHAETHCS 3 TOCIIKCHHS, SKE
Moxke OyTH BUKOHaHe HeraiHo. Penrtrenorpadis ta POCUS wyacTo BH3Ha4yarOTh MeEpIii
pimenns momo jgikyBanHa. KT, MPT Ta ennockomiro 3acTOCOBYIOTh Ticisl cTadimizarii abo
TOJI1, KOJIM OUYIKYBaHa J1arHOCTUYHA KOPUCTh BUIPABIIOBYE JOJATKOBUI PU3HK, TOB'I3aHUN

13 TPAHCHOOPTYBAHHSIM YU 3arajJlbHUM HApKO30M. [6,8,9,104,105]

2.2.3 3anexHicTh Bix kBagidikaiii oneparopa

Po3nizHaBaHHS MATOJOTIYHOTO 300pakKeHHS € JMIIEe MeplIIMM KpPOoKoM. ToYHICTb
JIaTHOCTHKHM 3aJIEKUTh B MPAaBWIbHOI IHTEpHpeTamii B MeXax aHaTOMIYHOTO Ta
KJIIHIYHOTO KOHTekcTy. OmHl Bi3yalibHI JOCIHIJDKCHHS 3ajiekaTh TOJIOBHUM UYMHOM BiJl
NPAaBUJIBHOTO OTPUMaHHs 300pakeHb. [HIN TPYHTYIOTHCS MEpPEBaXHO HA IHTEpHpeTarii
300paxensb. TouHa iHTepIpeTalis 300pakeHb NoTpedye O1IbIIE, HIK MPOCTO PO3Mi3HABAHHS
Bi3yallbHUX BigXujeHb. BoHa morpeOye TIPyHTOBHUX 3HaHb HOPMaJbHOI aHAaTOMIi,
MEXaHI3MIB PO3BHUTKY 3axBOpIOBaHb 1 AudepeHuiiHoro miarnosy. OgHa W Ta cama
Bi3yasizaliiiHa 3HaxXiJika MOXE MaTH PI3HE KIIHIYHE 3HAYCHHS 3aJIe)KHO BIJ KJIHIYHOI
KapTUHU B KOHKPETHOTO TarfieHTa. SIKk oTpuMaHHs 300pa)keHb, TaK 1 iX 1HTEpIpeTalis
BIUIMBAIOTh Ha TOYHICTH JIarHOCTUKHM Ta BIATBOPIOBAHICTH Bi3yami3alliiiHUX 3HAXiJOK.
[6,9,10,30]

Pentrenorpadis € o1HUM 13 HAMMEHIIT 3aJIe)KHUX BT KBaTiiKallii onepaTopa METO/IIB
Bi3yaJi3allli Ha eTari OTpUMaHHs 300pa)keHb, OCKIIbKU CTAaHAAPTHI MPOTOKOHU yKIaJaHHS
MaIl€HTa JIETKO BIITBOPIOIOTHCS. J[1arHOCTHMYHA TOYHICTH 3aJICKUTh TOJIOBHUM YMHOM BiJ
iHTepnpeTalii 300pakeHb, OCOOJMBO TOMAl, KOJW 3MIHM M'SKUX TKaHUH YEPEBHOI
NOPOKHUHU € CJa0KO BHpPaXEHMMU ab0 KOJIM HEOOXIIHO BIAPI3HUTH HOPMAJIbHY
aHATOMIYHY BapiaOeNbHICTh BiJl MATOJIOTII.

VYabrpaconorpadis € HaWOUIbII 3alieKHUM BiJ KBaiikalli omepaTtopa METOIOM

Bi3yaji3alli cepell pO3MISIHYTUX Y IIbOMY po3iimi. [lo3uiionyBaHHs JaTunKa, OTPUMaHHS
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300pakeHb Ta iX IHTEpIpeTallis — yce 1€ 3aJIeKHUTh BiJ JOCBiAYy omeparopa. He3znauni
BIZIMIHHOCTI B TEXHIIll JOCJII/DKCHHS MOXYTh 3MIHIOBAaTH SKICTh 300paK€HHsI Ta
IBUILYBAaTH MDKCIIOCTEPEXHY BapiaOenbHICTh, OCOOIMBO il Yac OLIHIOBAHHS CIIa0KO
BupaxeHux ypaxeHb cTiHku KT abo mgudepenmiaii 3amaibHOi Ta HEOIJIACTHUYHOI
[IaTOJIOrI]. [13-15,86]

Komm'totepaa Tomorpadiss (KT) ta wmarriTHO-pe3onancHa tomorpadis (MPT)
BUKOPHUCTOBYIOTh CTaHIapTHU30BaHI MPOTOKOIHM CKaHYBaHHSI, IO 3HIKYIOTh ONIEPATOPCHKY
Bapia0eIbHICT, Ha eTami OTpUMaHHS 300pakeHb. J[iarHOCTMYHA TOYHICTH 3aJICKHUThH
TOJIOBHMM YHMHOM BiJI 1HTepIpeTalii 300paxeHb. [HTepnpeTallis notpedye 31CTaBICHHS 3
KJIIHIYHOIO KapTUHOIO Ta PEJICBAHTHUMM AU(PEPEHIIIMHUMU JI1arHO3aMHU. [9,41,48,51]

Enpockorrist 3a1€XKATh K BiJf TEXHIYHUX HABUYOK, TaK 1 BiJl IHTEpHIpeTallii 300pakeHb.
[ToBHoTa oOCTexkeHHs noctynHux BiaauaiB LIKT, po3mizHaBaHHs c1aOKo BHUpaKEHHUX
YPaKE€Hb CITM30BO1 000JIOHKH Ta BiI0Ip pEMpPe3eHTaTUBHUX O10MTATIB — YC€ 1€ BIUIMBAE HA
J1arHOCTUYHY PE3yIbTaTHUBHICT. 3aJeKHICTh Bl KBamidikarii ornepaTopa 3MEHITYEThCS 3
ypaxyBaHHSM CTaHIAPTHU3AIlil MPOIeCy OTpUMaHHS 300pakeHb. [[iarHOCTMYHA TOYHICTH

3aJIeKUTh BiJl MPAaBUJIBHOI 1HTEpHpeTalii 300pakeHb UIsi KOKHOTO METOAY Bizyaizallii.

[7,16,41,85,106]

2.2.4 be3neyHicTh

besmeunicTe ass marieHTa BIUIMBAE Ha BUOIp KOXKHOTO METOMY Bi3yasizaiii.
OCHOBHUMH PH3UKaMH € BIUIUB 10HI3YHOUOTO BUIIPOMIHIOBAHHS, ceaallis ado 3arajibHUi
HApKO3, BBEJICHHS KOHTPACTHHX PEYOBHMH Ta 1HBA3UBHICTh. Bi3dyalibHe NOCHIIKEHHS Mae
JIaTH BIATOB1/Ih HA KJTIHIYHE TUTAHHS 32 HAWHIKYIOTO HEOOX1THOTO PIBHS PU3HKY. [9,13,16,51]

Pentrenorpagis ta komm'torepHa tomorpadis (KT) BUKOPHCTOBYIOTH 10HI3yHOYE
BurnpoMiHtoBaHHs. KT 3abe3nedye Builli 103U onpoMiHEHHS, HIX peHTreHorpadis. Koxne
JOCITIDKEHHST Mae OyTH OOTPYHTOBAaHUM, a TOBTOPHOTO OMPOMIHEHHSI CJIiJ] YHUKATH, SKIIO

BOHO HE CIIPUSE TOJIIMIIICHHIO CTaHy MaIll€HTA. [9,26,27]
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VYabTpa3ByKkoBe JIOCHIDKEHHS, 30Kpema yibTpacoHorpadis 3 KOHTPaCTHUM
nigcusiennsm (CEUS), ta marHiTHo-pe3oHaHcHa Tomorpadis (MPT) He BUKOpPHCTOBYIOTH
10HI3yI04Oro BUIpPOMiHIOBaHHA. OOUIBI METOJUKHA MOKHA MOBTOPUTU 0€3 MPOMEHEBOTO
HaBaHTaxxeHHs. MPT 3a3Buuaii moTpedye 3arajbHOr0 HApKO3y, OCKIJIBKH BIIPOJIOBXK YChOTO
JOCITIIKEHHST He0OX1/THA TTOBHA HEPYXOMICTh MaIli€eHTa. [9,24,51,70]

Pentrenorpagito Ta ynbpTpacoHorpagilo YacTo BHKOHYIOTh Y TAIlIEHTIB MpH
ceijomocti. KT, MPT Ta engockormis 3a3BuyYaii MOTpeOYyIOTh cenaiii abo 3arajJibHOTO
HapKO3y. AHECTE310JI0TIUHUN PU3UK 3aBXK/IU CII1]] 31CTABIISTH 3 O4IKyBaHOIO 1IarHOCTUYHOIO
KOPHCTIO, 0COOJIMBO B HECTAOUIBHUX IMAIIEHTIB. [6,8,104]

BayTpitmHs0BeHH1 KOHTpACTHI 3aco0u, 1110 3actocoBytoThes aiist KT ta CEUS, 3aranom
no0pe mepeHocsaTbes. [1o6iuHI peakilii TParuIIIOTHCS HEYACTO, MPOTE BOHH MOKIIUBI.
[TaiieHTIB CIiA OILIHIOBATH TEpe]l BBEICHHSIM KOHTPACTy Ta KOHTPOJIOBATH iXHIM CTaH
YOPOAOBXK YChOTO JTOCHIKEHHS. [9,24,48]

YcknaaHeHHs, TOB'sI3aH1 3 BI3yallbHOIO J1aTHOCTUKOIO, TPAIIISIOThCA HewacTo. [
O1IBIIOCTI METOJIB Bi3yasizallli OCHOBHI PH3MKH TIOB's3aHl 13 cCeJalli€lo, 3arajibHUM
HapKo30M a00 BBEIEHHSM KOHTPACTy, a HE 13 caMuM JAociikeHHsIM. Exgockoris Hece
JOMATKOBUM PHU3UK, OCKIJIBKM Bi0ip OlonTaTiB Ta MaHimyJssmii B Mexax LIKT moxyTs
MPU3BECTH 0 KpoBOTedl abo, piamre, 1o nepdoparii IIKT. Merox Bizyamnizamii Mae gatu

BIJIMOBI/Ib HA KJIIHIYHE MUTAHHS, MiJAI0YN TaIll€HTa HAWHIKIOMY HEOOXITHOMY PU3HKY.

[4,9,16,27,104]
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Taoauus 16. [IpakTHYHI YUHHUKH, 110 BIVIMBAKOTH HA BUOIp MeTOAY Bi3yabHOI

JIarHOCTHKH
Cenanis / . Binoip 3aJIexKHiCTD
. OuiHoBaHHA B . ) .
Meton 3araJbLHul . 3pa3kKiB Bin HocTtynHicTh
peajibHOMY Yaci
HAPKO3 TKAHHH omeparopa
. | 3a3Buuaii He ) ) Huspka— IIupoxko
Penmezenozpacghin e . Hi Hi . P
noTpi0Hi IOMipHa JOCTyIHA
MosxuBuit
3a3Buyaii He BIOIp mifg Hupoxko
Y31 . Tak ) P Bucoxka P
noTpiOHI Bi3yaIbHUM JOCTYITHA
KOHTPOJIEM
MoxnuBui .
q 16 1 3a3Buyaii
acTo ) B1mOIp mifg )
KT . Hi . P [TomipHa noTpedye
HEOoOXiIHi BI3yaJIbHUM
HaIpaBIICHHS
KOHTPOJIEM
HeoOximunii
MPT 3arajbHUN Hi Hi [TomipHa O6mexeHa
HapKo3
Heo0xigumii 3a3Buyaii
Enoockonia 3araJbHUAN Tak Tak Bucoxka noTpedye
HApKO3 HaIpaBIICHHS
3a3Buyaii He )
CEUS o Tax Hi Bucoka OOmexeHa
noTpiOHi
. 3a3Buyail He )
Enacmocpacpin e . Taxk Hi Bucoka O6mexeHa
noTpiOHi
Imomi ) .
] ) OyHKI[10HAJIbHE ) ) Bkpait
Cyunmuczpagin | HeoOXiqHA . Hi [TomipHa
) OILIIHIOBAHHS oOMexeHa
ceaarist

[9,13,16,24,27,30,32,38,51,104]
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2.2.5 IIpakTHYHI BUCHOBKH

Bubip meTony Bi3yaiabHOT J1arHOCTUKH MOYMHAETHCS 3 IIATHOCTUYHOTO IMUTAHHS.
OcraTounuii BUOip BU3HAYAETHCS CTAHOM TAIll€HTA, HASBHICTIO O0JIaIHAHHS, TOCBIIOM
omnepaTopa Ta 0€3MeYHICTIO MPOLEAYPH. [6,14,104]

Konen okpemmuii MeTO Bi3yasi3allii HE 1a€ BiMOBI/II HA BCI IIaTHOCTHYHI MATAHHS.
BuOip HanexHOTro JOCTIIKEHHS Y HAJISKHUHN Yac € BAXKIIUBILINM, HIXK TIPOBEIACHHS 3aiiBUX
Bi3yaJIbHUX JOCIIKeHb. PenTrenorpadis, ynprpaconorpadis, KT, MPT ta ennockomis
JOTIOBHIOIOTH OJ[HA OJTHY, & IIaTHOCTUYHE MTUTAHHS BU3HAYAE, IKUH METOJl — abo sKa

KOMO1HAIlIsl METOJIIB — € HAaWOUIbII JOIIIBHOIO JIJI1 KOKHOT'O KOHKPETHOTIO IMaIli€HTa.

[4,6,9,13,41]
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3. I IAXO01AU 10 BI3YAJIBHOI JTIAT'HOCTHUKMU ITPA
3AXBOPIOBAHHJSX HIKT Y COBAK

Beryn

VY nomnepenHix po3ainax mMetoau BizyanbHOi aiarHoctuku IIIKT mopiBHoOBanucs 3a
iXHIMH JIarHOCTUYHUMHU MOXKJIMBOCTSIMH Ta TPAKTUIHUMU Xapaktepuctukamu. et po3min
IOPUCBSIUYEHO iX 3aCTOCYBaHHIO B TMpOIECI yXBaJeHHS KIIHIYHUX pimeHb. CTpareris
Bi3yaJizallii BU3HAYa€ThCS KIIHIYHOK MPOOJIEMOIO, J1arHOCTUYHUM MUTAHHSAM Ta CTAaHOM
naii€eHTa, a He (IKCOBAHOIO IOCHIIOBHICTIO MeTOIB Bizyamizamii. Koxen minpo3nin
noOyJJOBaHO HABKOJIO OCHOBHHUX JIIarHOCTUYHMX MUTaHb, sIKI BU3HAYAIOTh BUOIP METOAY
Bi3yaJi3alli B KJIiHI4HINA npakTulli. Haromoc 3po6iieHo He Ha OKpeMUX METOo/1aX Bizyaui3alli,
a Ha IXHIA poJl y BIAMOBIAI HAa KOHKPETHI KJIIHIYHI MUTAHHS Ta MIATPUMII NPUHHATTS
KIHIYHUX pimeHb. BropunHi 3axBoproBanHs IIIKT, a Takox Bupa3koBl Ta €pO3HMBHI
YPaKEHHS HE PO3TJIIIAIOTHECSA OKPEMO, OCKUTHKH B MEXKaX I11€1 poOOTH BOHU HE CTAHOBJISITH

CaMOCTIMHUX JIIarHOCTUYHHUX MapIIPYTIB Bizyasizarlii. [6,9,13,14]

3.1 Iliaxix 1o BizyabHOI AilarHOCTUKHU Npu HeBiakaagHux cranax HIKT

BisyanpHa miarHOCTHKA MPH HEBIAKIAJAHUX CTaHAX BU3HAYAETHCSA J1aTHOCTUYHHM
MUATAHHAM 1 KIIHIYHOK CTaOUIBHICTIO Malli€eHTa. Y HeCcTaOlIbHUX TMAalll€HTIB JIIKyBaHHS
MOPYIIeHb, 0 3arpOXYyIOTh JKUATTIO, 1 TEPBUHHA CTAOUTI3aIlisl MArOTh MPIOPUTET HAH
NOoAANBIIMMHU  JTIaTHOCTUUYHUMHU mpouenypamu. Crpareris Bi3yamizaiii 3ajeXuTh BiJ
HaraJIbHOrO KIIIHIYHOTO TMTaHHS Ta 3JaTHOCTI TMAIiEHTa TEPEHECTH MOCIIIKCHHS.
[6,8,104,105]

[lepBuHHA Bi3yallbHa JiarHOCTUKA MAa€ HAa METI BUSIBUTH 3MiHH, IO BIUTMBAIOTH HA
HEBIAKJIAH1 KJIHIYHI pimieHHs. BizyamizamiiHi 3HaXiJKW 3aBXIU CJ1J 1HTEPIpETyBaTH
pa3oM 13 pesyibTaTaMud (I3MIHOTO OOCTEXKEHHS Ta Ja0OpaTOPHUMHU JTAHWMH, OCKUITBKH
Bi3yaJbHa JIarHOCTHKA B HEBINKJIAJHUX CTaHAX PiTKO CAMOCTIIHO Ja€ 3MOTY BCTaHOBUTHU

IIOBHHUU J1arHO3. [8,104,105]
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3.1.1 IlepBuHHa Bi3yaJibHA IIarHOCTHKA B HECTAOLUIbHUX NMALIEHTIB

[lepBuHHE Bi3yaibHE 0OCTE)XEHHS Ma€ JIaTH BIAMOBIb HAa HAarajabH1 KIIHIYHI TUTAHHS,
HE 3aTPUMYIOUH CTa0UTI3aIliI0 CTaHy MaIli€HTa. [9,104,105]

JlocniKeHHs 30cepeIKeHe Ha YOTUPhOX OCHOBHUX MUTAHHSX:

v Uu € B yepeBHiil MOPOKHUHI BUIbHA pianHa?

v Uu nasHa gunataiis [IIKT?

v Uwu € o3Haku oOcTpyKilii abo nepdoparrii?

v Yu HeoOXi/THA J0/IaTKOBA Bi3yasjbHA J1arHOCTUKA?

[lepBuHHI Bi3yasabHI JOCIIIKEHHS MalOTh IIBUAKO JATH BIAMOBIII Ha Il MUTAaHHA 3a
YMOBH MiHIMi3allii MaHIMyJISAIN 13 MamieHToM. Y OUIBIIOCTI MAIIEHTIB 13 HEBIAKIATHUMHU
CTaHaMU SK METOJMKH Bizyamizamii mepmioi JiHii oouparots POCUS 1 pentrenorpadito.
[Tpotokonmun AFAST n03BOJISIIOT, BUSBUTH BUIbHY PIIMHY B YEPEBHIA MOPOKHUHI Ta
IPOBOJMTH MOBTOPHI OILIIHIOBAHHSA IT1]] 4ac cTalimizarii. [15,104,105]

Pentrenorpadist 103B0JIsI€ OLIHUTH PO3IOALI ra3y B UePEBHIN MOPOKHUHI, TUIATALIIIO
IIUTYHKA i KUIIIKIBHUKA, a TAKOX MOJIOKEHHS OpraHiB. Y co0aK 13 IMi103p0k0 Ha PO3IIHUPEHHS-
3aBopot nutyHka (P31, GDV) pentreHorpamMu Moy Tb J€MOHCTPYBATH 3MIIICHHS [IUTyHKA
Ta Majblo3uiito nuopyca. Jeski Bapiantu P3II moxke OyTH CKJIagHO BIAPIZHUTH Bij
npocToi Awiatamii NUTyHKa JIMIIEe Ha MiACTaBl PEHTICHOrpaM, TOMY iX 3aBXIU CIIJ

IHTEPIPETYBATH PA30M 13 pe3ysbTaTaMu KIIHIYHOTO 00CTeXeHHs. [9,10,30,38,107]

3.1.2 POCUS T1a pentresorpadisi y npuiHATTI pillleHb 32 HEBIAKJIAIHUX CTAHIB

POCUS Ta pentreHorpadis HagarTh KOMIUIEMEHTapHy iHdOpMalio Il Yac
MIEPBUHHOTO 0OCTEKEHHS MaIll€HTIB 13 HeBiAKIagHUMH cTaHaMu. POCUS 103BoJisI€ OIIHUTH
HAsIBHICTb PIAMHM B YEPEBHIN MOPOXKHUHI, CTAaH KUIIKOBUX CTPYKTYp Ta 3MIHH, K1 MOKHA
BIICTE)XYBaTU B JAWHaMINi mij 4ac craOumizaimii. Pentrenorpadis nomoBHioe POCUS,
JI03BOJISIIOUM OLIIHUTU PO3IMOALT Ta3y B 4YEpPEBHIM MOPOXKHUHI, AWJATAII0 MUTyHKa WU

KHIIKIBHUKA, a TAKOXK TTOJIOKEHHS OpTraHiB. [9,15,86,104,105]
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Bubip 1 mocHiIoBHICTh JIOCHIIKEHb 3ajie’KaTh BiJl JIarHOCTUYHOTO TUTAHHS Ta
CTablILHOCTI CTaHy MallieHTa. Y 0aratbox MaiieHTiB 13 HeBiaKIaaHumMu cranamu POCUS 1
peHTreHorpadis HaJlalTh JOCTaTHRO 1H(OpMAaIii Isi BU3HAUEHHS, Y MTOTP1OHA 10/1aTKOBA
Bi3yasjbHa JiarHoctuka. Koiu mepBUHHI Bi3yanmi3alliiiHl 3HaxiJKM HE Jal0Th aJeKBaTHOI
BIJIMOBI/Il HA KJIIHIYHE MUTAHHS, MOXe OyTH MOKa3aHe MOMAJBINE Bi3yadbHE JTOCIIKCHHS

JUIT JOJATKOBOIO AaHATOMIYHOTO OI[IHIOBAaHHS a00 OI[IHIOBAHHS CJIW30BOI OOOJIOHKH.

[8,9,14,20,104]

3.1.3 lonaTkoBa Bi3yajbHa JiarHOCTHKA MiCJIA NEPBUHHOI cTA0LTi3amil

Konmu mnepBuHHa Bi3yajdbHa JiarHOCTHMKAa HE Ja€ JOCTATHIX BIAMOBIAEH, Micis
cTabiizalli cTany naiieHTa Mo)ke OyTH HEOOX1THUM JTOAATKOBE Bi3yaJIbHE TOCTIIKEHHS.

Komn'torepay tomorpadito (KT) obupatots Toai, konu perrreHorpadis ta Y3/ ne
HAJIal0Th JIOCTaTHHO1 aHATOMI4YHO1 1HGOopMaIlii. ¥ maiieHTiB 13 HeBiAKIaHUMH cTaHaMu KT
JI03BOJISIE BCTAaHOBUTH JoKamizamiro Ta npuuuHy oOctpykuii KT, ominuTé Kuikosi
yCKJIaJHEHHsI Ta oxapakrepusyBatu 3miHu 3 Ooky LIKT 1 mpumernux aGapomMiHanbHHX
CTPYKTYp, PEJCBaHTHI /TSI IUTAHYBAaHHS JIIKYBaHHS. [6,104]

KT 3a3Buuaii notpedye 3araabHOro HapKo3y Ta BBEJEHHs KOHTpACTY. Ii, Ik IpaBuio,
BUKOHYIOTH ITICJIsl IEPBUHHOI cTab1mi3altii. [40,41,48,50,89,90]

Ennockoriro BUKOHYIOTh TOJI1, KOJIU He0OX1aHa Oe3mocepeaHs Bizyai3allis CJIM30BO1
o6ononku IIIKT a6o Bimbip OiomTaTiB. Y mMaImi€HTIB 13 HEBIAKIAIHUMH CTaHAMHU 0
OCHOBHHX TOKa3aHb HAJIC)KATh BUITYUYCHHS JOCTYITHUX CTOPOHHIX TiJI, OI[IHIOBAaHHS YPa)KCHb
CIM30BO1 00O0JIOHKHU Ta JOCIIKEeHHS TTio3proBanoi kpootedi 3 [IIKT. Ilepex mpouemyporo
noTpeOy0ThCs MIArOTOBKA MAalllEHTa Ta 3arajbHU HAPKO3. [4,7,16,61]

MarnitHo-pe3oHancHa Tomorpadis (MPT) moxe Oyt BHKOHAHa TOJI, KOJIH
HEOOX1HA JOJaTKOBa XapakTepucTtuka M'skux TkaHuH. MPT motpebye TpuBanoro gacy
JOCITIDKEHHSI Ta TMOBHOI HEPYXOMOCTI MAIll€EHTA, IO 3a3BUYall 3yMOBIIIOE HEOOX1THICTH

3arajibHOTO HapKO3y. [14,51,54]
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POCUS Ta pentrenorpadist 3abe3neuytors nepsuHHe ooctexenHs. KT, eHaockoriro
ta MPT 3actocoByroTh micis cTabimizailii cTaHy TNalli€HTa, KOJIM MOTpiIOHA J0JaTKOBA

aHatoMiyHa iH(opmailis ado iHPOpMaIlis PO CTaH CIU30BOI OOOIOHKH. [6,104,105]

3.2 Hiaxix 10 Bi3yaJIbHOI JIarHOCTHUKHU NPH 00CTPYKTUBHMX 3axBoproBaHHax LIIKT

3a migo3pu Ha obctpykitito LIIKT BizyanpHa IarHOCTHKA Ma€ BCTAHOBUTU HASIBHICTh
MEXaHI14YHOi 0OCTPYKIIii, BU3HAYUTH 11 JJOKaJ13a1li10, 3'SCyBaTH OCHOBHY PUYUHY Ta OL[IHUTH
CTYIIHb KOMITPOMETAIil KAIIKIBHUKA. [4,8,14,20,108]

OCHOBHI THWTaHHA BI3yaJdbHOI MIATHOCTUKUA MPU OOCTPYKTUBHHUX 3aXBOPIOBAHHSIX
LIKT:

v Yu HassBHA MEXaHIYHA OOCTPYKITisi?

v Jle nokamizoBaHna oOCTpyKIlisi?

v SIka ii npuunHa?

v Yu € 03HaKW KOMIIPOMeETAIlii KUTITKIBHUKA? [13,41,48]

[aTepnpeTartia BizyamizaliiHUX 3HAX1JI0K MOTpedye audepenianii Mi>k MEXaHIYHOIO
obctpykitiero Ta ¢yHkmioHansHuMu nopymeHHsmu [IIKT. Cama nume awmararis
KUIIKIBHUKA He BcTaHOBMOe mpuuuHU aucyHkmii [IKT, tomy 11 3aBxkau ciin
IHTEPIIPETYBATH pa3oM 13 pe3yJbTaTaMHu KIIHIYHOTO OOCTeXeHHA. [4,6,7] Ctpareris

Bi3yauti3allii BU3HAYA€ThCS CaMe IIMMHU J1IarTHOCTUYHUMHY MU TAHHSIMHU.

3.2.1 Penrrenorpadis Ta yJabTpasByKOBe IOCJiKEHHS NPH OOCTPYKTHBHHUX

3axpoproBanuax HIKT

[lepBuHHUM 3aBAaHHSM Bi3yaJdbHO! JIIaTHOCTUKW € BCTAHOBJICHHS HAasBHOCTI
MeXaHIYHOi OOCTPYKII Ta BHUSBICHHS Bi3yali3allHHUX 3HAXIJOK, MO0 MNOTPeOyIOTh
HOJAJIBIIOTO TOCIIIKEHHS. [4,6,9]

Pentrenorpadis € ogHMM 13 mepIIUX Bi3yaJdbHHUX JOCHIKEHb, SIKI BUKOHYIOTH 3a
nigo3pu Ha oOctpykuio IIIKT. Bona no3Bosisie OLIHUTH PO3MOALT ra3y B KHUIIKIBHUKY,

JUJIATalll0 KUITKIBHUKA, IETal13all1i0 YepEBHOI OPOKHUHHU Ta Bi3yalli3alliifHi MaTepHHU, 1110
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JOTIOMararoTh JIOKaTi3yBaTH OOCTpyKIito. PeHTreHoyioriyHl 3HaXiAKU  CHOPUSIIOTH
nudepenItiaiii 0OOCTPYKTUBHUX 1 HEOOCTPYKTHUBHHMX MNpuUuuMH cumnTomiB 3 Ooky KT,
IPOTE MOXYTh HE BUSBIISTH OCHOBHOI IPUUUHHU. [8-10,86]

V31 no3Bodisie ominutu ctiHky [LIIKT, BMICT poCBITY Ta MOTOPUKY KHUIIKIBHUKA. BOHO
BUSBIISIE OOTYpYIOUMII MaTepiall, BOTHUIIEB] 3MIHM KUIIKIBHUKA, 1HBAriHAIIO KUIIKIBHUKA
Ta 3MIHH, acolifOBaHI 3 KOMIPOMETAIli€l0 KHUIIKIBHUKA. OIIHIOBaHHA MIapyBaTOCTI
KHUITKOBOT CTIHKA Ta TpUJIETINX a0JOMIHAIBHUX CTPYKTYp JOTIOMara€ BUSBUTH
KOMITPOMETAIIII0 KUIIKIBHUKA Ta CYyMyTHI YCKJIaJHEHHS. [8,9,13,15,20]

JliarHocTHYHE  MUTaHHA  BU3HAyae  BHOIp  MDK  peHTreHorpadicro  Ta

yJabTpacoHorpadiero. [6,13]

3.2.2 lonaTkoBa Bi3yaJibHA JIarHOCTUKA MiCJIsl IEPBUHHOI0 OLiHIOBAHHS

Kowmm'torepny tomorpadito (KT) obuparots TOAi, KOIM peHTreHorpadis Ta
yJIbTpacoHorpadisi He HaJal0Th TOCTaTHbOI aHaTOMIYHOT iHpopMarlii. [Ipu 06cTpyKTUBHIX
3axBoproBaHHsAX KT KT mo3Bosisie BCTAHOBUTH JIOKaJI3allll0 Ta MPUYMHY OOCTPYKIIii,
OLIIHUTH KUUIIKOB1 YCKJIQAHEHHS Ta oxapakrepusyBaTu 3minu 3 60ky KT 1 mpunernux
a0IOMIHAIBHUX CTPYKTYP, PEJCBAHTHI JJIs IUIAHYBaHHS JIIKYBaHHS. [40,41,48,108]

KT 13 KOHTpaCTHUM MiCHIICHHSM J03BOJISIE OLIIHUTU NIEep(Py31t0 KUIIKIBHUKA Ta 3MIHH,
acolifoBaHl 13 3alaJIeHHsSM YU KOMIpOMeTalli€ro KumKiBHHUKa. 3Haxinku KT MoxyTb
CIIPUATH TPUUHATTIO KIIHIYHUX PIIMIeHb TOJI, KOJU TMpPUYMHA OOCTPYKIi MOTpedye
[IOJAJIBIIOr0 JOCIIIKEHHS. [14,14,48]

Enmockomnito BHKOHYIOTH Ui 0€3MOCepeIHBOTO OIIHIOBAHHS JOCTYITHOI CIM30BOi
o6osonku IIIKT abo BHYTpilIHBONPOCBITHUX 3MiH. [Ipr OOCTPYKTUBHUX 3aXBOPIOBAHHSIX
HIKT 1i 3acTocyBaHHSI OXOIUIIOE OLIIHIOBAHHS M BHJIyYEHHS JOCTYIMHHX CTOPOHHIX TiJ1, a
TaKOX OI[IHIOBaHHS ypaXX€Hb CIM30BO1 O0OJIOHKH. [4,7,16]

MaruitHo-pe3oHancHa ToMmorpadis (MPT) wmoxe OyTu BHUKOHaHa TOJI, KOJH

HeoOx1aHa moriaubiieHa xapaktepuctuka M'skux Tkaaud. MPT motpebye TpuBasioro gacy
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JOCIIDKEHHSI Ta TMOBHOI HEPYXOMOCTI MAaIll€EHTA, IO 3a3BUYail 3yMOBIIIOE HEOOX1THICTH
3arajJbHOTO HAPKO3y.

[Migxin 1m0 Bi3yadbHOI MIarHOCTUKM TNpU OOCTPYKTHBHHX 3axBopioBaHHax [IKT
BU3HAYAETHCS  JIarHOCTUYHUM  TNUTaHHSIM. [lepBuUHHI  BI3yaslbHI  JOCHIIKCHHS
BCTaHOBIIIOIOTH HAsIBHICTH Ta Hachiaku ooctpykiii. KT, engockomito Ta MPT 3acTocoBy1oTh
TOJI, KOJM JOJaTKOBa aHaToMiuHa iH(opmauis abo iH@opmallisi mpo CTaH CIHU30BOI

000JIOHKH BILIMHE HA IPUUHSTTS KJIIHIYHUX PIlIEHb. [6,14]

3.3 ITiaxix 10 Bi3yajbHOI JIarHOCTUKHU NMPHU XPOHIYHIN eHTEeponaTii

XpoHiYHA EHTEpOIlaTis OXOIUTIOE TPYIy 3aXBOPIOBaHb 13 MEPCHCTEHTHUMHU abo
peruauBHuMU cumntomamu 3 6oky LLIKT. BidyanpHa qiarHOCTHKA CIIPHSIE A1arHOCTUYHOMY
OIIIHIOBAaHHIO IIUISIXOM BUSIBJICHHS CTPYKTYpPHUX 3MIH Ta MATOJIOTIYHUX TMPOIECIB, SKI
MOXYTh 3yMOBJIIOBaTH TMOMAIOHY KIIIHIYHY KapTUHY. BOHa Tako)X J03BOJISI€E OIIHUTH
PO3MOILT 3MIH Y KHIIKIBHUKY Ta CYITyTHI MO3aKUILIKOBI MOPYIIEHHS. [1,4,5,7]

OCHOBHI MUTaHHS Bi3yaJIbHOI JIIarHOCTUKH MIPU XPOHIYHINA €HTEPOIIaTii:

v Ski cermentu LLIKT ypaxeni?

v SIKi CTpYKTYpHi 3MiHHM KUIIIKIBHUKA HAsIBHI?

v Uu cymicHi Bizyasi3alliiiHi 3Hax1JK1 3 XpOHIYHOIO €HTepomnaTien?
v Uu BKa3ylOTh 3HaXiJKU Ha 1HIIWNA NATOJOTIYHHM mpoiiec?

Bizyamizariiini 3HaxiJIKM 1HTEPIPETYIOTh pa3oM 3 aHAMHE30M, pe3yJbTaTaMu
KJIIHIYHOTO OOCTEXEHHS Ta JIaOOpaTOPHUMH JOCHIDKEHHSAMH. XPOHIYHA EHTEpomaTis
3aJTUIITAETHCS 1IarHO30M BUKIIFOUEHHS, 1 caMa JIMIIE Bi3yaJlbHA J1arHOCTUKA HE J1a€ 3MOTH
BCTAaHOBUTH aiarfo3. Lli MiarHOCTWYHI MUTAaHHS BU3HAYAIOTh CTpATErilo Bi3yai3allii Ta

[IOJaJbIIe 00CTEKEHHS. [4-7]
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3.3.1 YabTpaconorpagivyHe ouiHIOBaHHS NPH XPOHiYHIi eHTEeponaTii

[lepBUHHMM 3aBJAaHHSM Bi3yallbHOI IarHOCTHKH € OIIHIOBAHHS pO3MOJITY Ta
xapaktepy 3MiH 3 O0oky IIIKT 1 BusiBIeHHS 3HAXilOK, IO BKa3yIOTh HA aJbTEPHATUBHUMA
J1arHo3.

VY apTpa3ByKOBE AOCHTIIKEHHS 103BOJIsIE€ OLIHUTH ToBUIMHY cTiHkU LLIKT, mapyBaTicTh
CTIHKH, €XOT'€HHICTb, BMICT MPOCBITY Ta MOTOPUKY KHILIKIBHHKA. BoHa Takox nae 3mory
OIIIHUTH a0J0oMiHaJIbHI JiM(aTUYHI By3JIHM, CYMIXKHI OpraHd Ta 4epeBHY MOpoXHHUHY. L1
3HAXIJKH TOTIOMAratoTh BUBHAYNTH CTYIIHb 3aTyUYCHHS KUIIKIBHUKA Ta BUSBUTH 3MiHU, SKi
MOKYTh CKOPUTYBATH J1arHOCTUYHUI MapIIpyT. [5,7,13,15]

Hudys3ni abo mMynbTHGOKAIBHI 3MIHM KHIIKIBHHUKA 31 30€pEKEHOI0 IIapyBaTICTHO
CTIHKM MOXYTh OyTH CyMICHHUMH 3 XPOHIUYHOIO €HTepoIlaTrielo. Boruuriese moTOBIICHHS
CTIHKH, BUpaXEHE MOPYIIECHHS IapyBaTOCTI CTIHKH, (OpMYyBaHHS 00'€MHOIO yTBOPEHHS
abo 3HayHa JiMdaZeHONATIS MOXYTh IOCHIIOBATH MiA03py HA I1H(UIBTPATUBHE YH
HEOIJIACTHUYHE 3aXBOPIOBAHHIL. [4,13,15]

[Toni6Ha ynpTpacoHorpadiuHa KapTUHA MOXKE CIIOCTEPIraTUCS SIK MPU 3allalIbHUX, TaK
1 TpU HEOIUIACTUYHHX 3aXBOPIOBAHHSAX, TOMY Ii 3HAaXiAKU HE JO3BOJIAIOTH HAJIIAHO
BCTAHOBHUTH OCHOBHUI MATOJIOTIYHHIA MIpOIIEC. [4,5,13,15,86,109]

JlomnepiBcbKa yapTpacoHorpadis Ta yabTpacoHorpadis 3 KOHTPACTHUM ITiICUIICHHSIM
(CEUS) M0oXyTb HaJIaTH JOJATKOBY 1H(POPMAIIIIO PO BaCKYJIAPU3aLIi0 U MepQy3it0 CTIHKH
KHUIIIKIBHUKA TOJI1, KOJIM YJIbTpacoHOTpadiuHl 3HAX1AKU € HeepeKOoHauBUMU. L1 MmeToauku
JIOTIOBHIOIOTh CTPYKTYpPHE OIIHIOBAHHS, IMPOTE€ HE 3aMIHIOIOTh IUTOJOTIYHOrO abo
riCTONATOJOTIYHOTO JOCHTIKEHHS, KOJU MOKa3aHe BCTAHOBJICHHS TKAaHWHHOTO JIarHO3Yy.
[13,24,72]

YapTpaconorpadiudi 3HaXiIKK BH3HAYAIOTh HAIpPSM IMOJAJBIIOTO J1arHOCTUYHOTO
00CTeKEeHHS, 1IEHTHU(IKYIOTh ypa)X€Hl CETMEHTH KHIIKIBHHMKA, BHSBISIIOTH 3MIHMA 1032
mexxamu LIIKT Ta pgomomararoTe oOpatu HaWOUIbII JOLUIBHUN METOA BiIOOpY 3pa3kiB

TKaHHH. [4,6,7,13,13]
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3.3.2 Eniockonisi, TRAHNHHA JIarHOCTHKA TA JJ0AaTKOBA BidyaJisalist

Ennockoriio BUKOHYIOTh TO1, KOJIM Oe3mocepeiHs Bidyauri3allisi CIIM30BOi 000JIOHKH
Ta B1/10ip O610MTaTIB CIPUSITUMYTh BCTAHOBIICHHIO J1arHO3y. Y CTabUIBHUX COOaK ii MiCIie B
JIarHOCTUYHOMY MAapIIpPyTi 3aJeXUTh BiJ TSKKOCTI 3aXBOPIOBaHHs, J1abOpaTOPHUX
3HAXIOK, BIAMOBIAI Ha TPOOHE IKyBaHHS Ta TMiA03pW Ha 1H(UIBTpaTUBHE abo
HEOIJIACTHYHE 3aXBOPIOBAHHA. [4,5,7,16,60,86]

Enpmockomist 103BOJISIE OIIHUTH MTOBEPXHIO CIM30BOT 000JIOHKU TOCTYITHUX CETMEHTIB
[IKT Ta 3aificHuTH MUTBOBHMA BigOip OlomrariB. ['icTOmaTooriyHEe MOCHTIKEHHS CIPHSIE
nudepeHItiaabHii TIarHOCTHIN 3amajibHOl eHTeponartii, JJiMGOMU KUINKIBHUKA Ta 1HIIUX
1HQIIBTPATUBHUX 3aXBOPIOBaHb. J[1arHOCTUYHA IHTEPIpPETALlisl 3aJIeKUTh BiJ] OTPUMAaHHS
aJICKBaTHUX 3pa3KiB 13 peneBanTHUX cermeHTiB LIIKT. [1,4,7,16,60,61]

EnnockoriuHi 010NTaTH JO3BOJISIIOTH OIIHUTH CJIM30BY OOOJIOHKY, MPOTE MOXYTh HE
MOBHOIO MIpOI0 BimoOpaxkatu 3miHu, oomexeHl rinubmumvu mapamu ctinka [IKT. Komm
yJIbTpacoHorpadisi BKazye Ha NEPEBAKHO TPAaHCMYpAJIbHUN XapakTep ypakeHHs abo Ha
BOTHHUIIIEBE YPaKCHHS, HEMpHUJATHE I €HJOCKOIYHOIO BIIOOpY MaTepiamdy, OUIbII
aJIeKBaTHUM N1arHOCTUYHMIA Martepiasl Moke OyTH OTpUMAaHUN HUIAXOM BiaOopy miA
yJIbTpacoHOrpadiuHUM KOHTPOJIEM abo MOBHOIIAPOBOI O101ICli. [4,13,16,61,86]

KaricynbHa eHgockorisi MOXKe HaJaTh JIOAATKOBY 1H(OpMAliio Mpo CTaH CIM30BOI
000JIOHKH y cTabUTbHUX co0aK 13 He3'scoBaHot0 kKpoBoTteyeto 3 IIIKT, BusBnsaioun ypakeHHs
TOHKOTO KHUIIKIBHUKA 32 MEXaMH JOCSDKHOCTI TacTPOAYOJCHOCKOMIi Ta KOJIOHOCKOIII.
Komm'torepra tomorpadiss (KT) moxxke OyTH BUKOHAHA TOAI, KOJHM HEOOXiJHE IIUPIIE
OIIHIOBAHHS YEPEBHOI MOPOKHUHU ab0 TOYHINIA aHATOMiYHA XapakTepucThka. BoHa
JIO3BOJIIE OLIHUTH TpaHCMypaibHI 3MIHM, TPUWIETIl a0AOMIHAJIbHI CTPYKTYpU Ta
MO3aKUIIKOBE TMOIIMPEHHS TATOJOTIYHOTO MPOIIECY, MO0 MOXKE BIUIMHYTH Ha IOJANIbIIE
00CTEe)XXEHHS YM TUIAaHYBaHHS JIIKyBaHHsA. MarHiTHo-pe3oHancHa ToMmorpadis (MPT) moxe
OyTH KOPUCHOIO TOI1, KOJIM JIOJAaTKOBA XapaKTEPUCTUKA M'SIKUX TKAHUH JacTh BIAMOBIIb HA
KOHKpETHE J[iarHOCTHYHE TUTaHHs. [i 3acTOCYBaHHs TP XPOHIUHil eHTeponaTii € HedacTUM

1 3aJIKUTH BiJ JIOKaATI3allil Ta XapakTepy nependadyBaHuX 3MiH. [41,48,51,54,59]
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[linxing m0 BI3yaJlbHOI J1arHOCTUKU TPU XPOHIUHIM EHTeporaTii BU3HAYAETHCS
HEOOX1IHICTIO BUSBUTH CTPYKTYPHY IATOJIOTII0, BUKJIIOUWTU pPEJICBaHTHI allbTE€pHATHBHI
JlarHO3W Ta BU3HAYUTU HACTYIMHUU JIarHOCTUYHUN KpOK. YIbTpacoHorpadis 3adesmeuye
OCHOBHE CTPYKTypHE oIliHIOBaHHs. EHjmockomiss Ta Oiomcis 3a0e31euyroTh OILIHIOBaHHS
cnu30BoOi 000s0oHKK Ta ricromaronoriune gociimkeHHs. KT, MPT abo anprepHaTHBHI
METOJIUKUA BiAOOpY MaTepially BXOJSATh A0 JIarHOCTUYHOTO MApUIPYTYy TOMAl, KOJHU
nepeadadyBaHui MATOJIOTIYHUN MPOLEC MOIMIMPIOETHCS 3a MEXI JOCTYIHOI CIM30BOi

00O0JIOHKH. [4,7,9,13]

3.4 Iliaxia 10 BizyabHOI JiarHOCTUKUA NP HOBOYTBOpPeHHsAX LITKT

HosoyTtBopenns LLIKT cTaHOBIATH reTepOreHHy rpymy 3aXBOPIOBaHb, 110 PI3HATHCS 3a
TUTIOM TyXJIMHM, XapaKTepoM pOCTy, AHATOMIYHUM PO3MOJLIOM 1 Bi3yasi3aliiiHo0
kapTtuHOto. JKOJHA €quHA CcTpaTeris Bidyalizallii He € MPUIATHOI JJIS BCIX MAIli€HTIB.
[lepBuHHa Bi3yajbHa JIarHOCTUKAa Ma€ Ha METI BUSABUTH YpPa)KE€HHS, 10 BUKIUKAIOThH
MiJ03py Ha HEOoIUIa3ilo, Ta BU3HAYMTH HACTyNHUW JilarHOCTHYHUN Kpok. Ilomambrii
BI3yaJbHI JOCHIIKEHHS COPSIMOBYIOTH BiJIOIp 3pa3KiB TKaHUH, BU3HAYAIOTh MOUIMPEHICTh
3aXBOPIOBAHHS Ta CIPUSIOTH MUIAHYBaHHIO JIIKyBaHHs. Cami Juiie BizyaaizamiiHi 3HaX 1K1
HE JT03BOJIAIOTh BCTAHOBUTH OCTATOUYHUH J[1arHO3, OCKUIbKH KapTUHa HOBOyTBOpeHb [IIKT
Bapiloe 3aJIKHO BiJ THUIy MNYXJMHH, PO3MOAUTY BOTHHUII YPaK€HHS Ta O10JOTTYHHUX
xapakTepucTuk. OCcTaTOYHUHN JiarHo3 MmoTpeldye IUTOJIOTYHOTO a00 TiCTOMATOJIOTIYHOTO
TOCHIKEHHS. [6,9,14,101]

OCHOBHI UTaHHS Bi3yaJIbHOI J1IarHOCTUKH:

v U BUKIMKAIOTh Bi3yali3aliiiHi 3HaX1AKu Mi103py Ha HoBoyTBOopeHHs IIKT?

v Yu BIAMOBINAIOTH Bi3yalli3alliiHi 3HAX1AKA OUTbIIE TOOPOSKICHOMY YU 3JI0SIKICHOMY
npouecy?

v SIke BidyallbHE JOCIHIKEHHS a00 sKa TpoIeypa Bi0oOpy 3pa3KiB TKAHWH HEOOX1THE
Ha HACTYMHOMY eTari?

v SIKo10 € aHaTOMIYHA MOIIMPEHICTh 3aXBOPIOBAHHS?
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v Yu HagBHA JIOKAJIbHA 1HBA31s?

v Yu € migo3pa Ha METACTATUYHE YPAKEHHA?

3.4.1 BizyagbHa JiarHOCTHMKA /51 BHUSIBJEHHA TAa XAPAKTEPUCTUKH BOTHMII

ypa:KeHHs

[lepBuHHMM 3aBIAaHHSM Bi3yaJIbHOI J1arHOCTUKU € BCTAHOBJIEHHS TOTO, YH CYyMiCHE
BOTHHUIIE ypakeHHs 3 HOBoyTBOpeHHsM [IIKT, Ta BU3HAYeHHS HACTYITHOTO JIarHOCTHYHOTO
kpoky. [ligxin mo Bizyamizarii 3ajeXuUTh BiJ KJIIHIYHOI KapTUHU, epeadadyBaHOTO TUITY
My XJIMHH, JTOKaJli3amii ypaKeHHs Ta JIarHOCTUYHOTO MUTAHHA. [6,13,14,101,110]

V3] mupoKo 3aCTOCOBYETHCS ISl TIEPBHHHOTO BHSBJICHHS Ta XapaKTEPUCTUKH
BOTHHUI] YpaXeHHA B cobak 13 migo3poro Ha HoBoyTBopeHHs IHKT. [13,15,86,101]
JonnepiBcbka yibTpacoHorpadis Ta yJabTpacoHOTrpadis 3 KOHTPACTHUM MiJACUIICHHSIM
(CEUS) MoxyTh OyTH KOPUCHUMH TOJ1, KOJIM OLIHIOBAHHS BacKyJsipu3aiii 4u nepdysii
HaJa€ TOAATKOBY 1H(GOPMAIIIIO I XapaKTEPUCTUKN BOTHUIIA YPAKECHHS. [49,72,91,111]

Enacrorpadiss 3anuimaeTbCs HOBITHIM JOTMOMIXHUM METOJIOM IS XapaKTEPUCTUKH
BOTHUII] ypaKeHHsI 1 Hapa3l Mae oOMexeHy Joka3oBy 0a3y monao HoBoyTtBopeHb LIIKT y
co0axk. [24,63,70,77,112]

Komm'rotrepry Tomorpadiro (KT) 3acTtocoBytots TO1, Koou yabTpaconorpadis (Y3/1)
He 3abe3nedye JOCTaTHhOI aHATOMIYHOI JeTami3arii abo KOJM J0/aTKOBa aHATOMIYHA
iHQopMalliss BIUIMHE Ha JIarHOCTUYHUN MapmipyT. BoHa Bifirpae BaXKIHUBY poJib ¥y
CTa/iIOBaHH1 MyXJIMH, JO3BOJISIOYM OLIHUTH aHATOMIYHY MOIIMPEHICTh 3aXBOPIOBAHHS,
JIOKaJIbHY 1HBA31I0 Ta 3aJlydeHHs perioHapHux jJiM@atnynux By3miB. KT yckoro Tijia moxe
BUSBUTH TependadyBaHi BiJJajeHI MeTacTa3d Ta CHPUITH IUIaHYBAHHIO JIIKYBaHHS.
Bizyanizariifai 3HaXiJK¥ TOCIIIOIOTH ab0 MOCHa0IOITh MiA03pYy HAa HEOIUIas3iio Ta
BU3HAYalOTh MOTPeOy Yy B1IOOPI 3pa3KiB TKAaHWH YW MOJAJbIINA Bi3yaldbHIA J1arHOCTHIII.
Bonu He 103BOJIsAI0TE HAIIHO NU(EpEeHIIIIOBATH 3aMajbHl Ta HEOIJIACTUYHI ypaXXeHHs B

yCiX BUIIAJKaX. [14,40,41,48,49,101,110,112,113]
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3.4.2 BisyajibHMid KOHTPOJIb NPH Bi00Pi 3pa3KiB TKAHUH

[licns BUSIBJICHHS BOTHMINA YPaKEHHS Bi3yajbHa J1arHOCTUKA BU3HAYAa€ HAWOUIBIIT
JTOMUTHbHUM MiAX1J 10 OTPUMAaHHS JIarHOCTUYHOTO 3paska. Bubip Meroawku Bimbopy
MaTtepialy 3aJieKUTh BIJ JOKaji3aiii, TIMOMHM Ta JOCTYIHOCTI BOTHHMINA YPaXKE€HHS,
KJIIHIYHOTO CTaHy MAaIli€HTa Ta OYiKyBaHOI J1arHOCTUYHOI PE3yJIbTATUBHOCTI MPOIECITYPH.
[4,13,101]

Ennockorisi mokazaHa mpu ypakKeHHsX, 110 3a1y4daroTh ciau3oBy ob6ooHky KT 1 e
JOCTYIMHUMH JUIsl eHjockorii BepxHix abo HiwkHiX Biaaume HIKT. Engockomist BepxHix
iU KT 1o3Bosisie OWIHUTH CTpaBOXiJ, MNUIYHOK 1 MPOKCHUMAaIbHUN BLIALI
NIBAHAIATHIIAIOI KUIIIKHA, TOAl SK engockonisd HKHIX Biaauns KT po3Boisie ominuTH
000/I0OBY KHUIIKY, MpsIMYy KHIIKY Ta TEpPMIHAJbHUN BIIAUT KIyOOBOi KHUIIKH 32 YMOBH
MOXJIMBOCTI 1HTYOAIllii 1JIEOLIeKaIbHOTO KianaHa. [4,16,61]

Bona 3abe3neuye OesmocepefHio Bizyali3allil0 BOTHHUINA YpaKeHHS Ta BiaOIp
OionTaTiB. [liarHOCTHYHA Pe3yIbTATUBHICTD 3aJIC)KUTh BiJl PO3IOA1LTY BOTHHIL YPAKEHHS Ta
MIMOWHU O10TIC1T, OCKIJIBKY TTOBEPXHEBI 3pa3Ki MOKYTh HE BioOpaxaTu 1H(P1IBTPaTUBHOTO
a00 TICIN30BOTO YpaKEHHS. [4,13,48,61]

YaeTpaconorpadis 3abe3nedye Bi3yalbHUN KOHTPOJIb MPU BUKOHAHHI TOHKOTOJIKOBOI
acmiparniinoi 6iormcii abo Tpenano6iomncii HoBoyTBopeHb HIKT, 30impenux mimdpaTuanux
BY3J11B Ta JOCTYTHUX METacTaTUUHUX BorHuUIl. [lepea mpoBeaeHHsIM O101ICIT 1T BI3yaTbHUM
KOHTPOJIEM Y BHCOKOBACKYJSIPU30BaHUX OpraHax abo mnpu riaubOKO pPO3TalIOBaHHUX
a0IOMIHATFHUX YPaKCHHSIX CIiJ] OIIHUTHA CTaH T€MOCTa3y MallieHTa Ta WOTro 3arajbHul
kiiHiyHMK cTtadH. biomncis mig KT-koHTposnem wMoke OyTH BHUKOHAHA TOJi, KOJU
yJIbTpacoHOrpadiuHUI KOHTPOJIb € HEMOKJIMBUM a00 KOJIM JIOKaJTi3allisl BOTHUIIA YPaXKEHHS
oOMexye Oe3neuHnii Yepe3mKipHuil ToCTyIl. BizyalibHa JiarHOCTHKA BU3HAYAE HE JIUIIIE TE,
3BIJIKM CJIIJI OTpUMAaTH TKaHUHY, a ¥ Te, SIKa METOJIMKa B1I0OPY Marepially 3 HalOLIbIIO0

HMOBIPHICTIO 320€3MEYNTh BCTAHOBJICHHSI OCTATOYHOTO JI1arHO3y. [6,9,113]
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3.4.3 BizyajibHa JiarHOCTHKA /1M1 CTAAIIOBAHHS TA IUVIAHYBAHHS JiKYBAHHS

[Ticnst BUSBICHHS BOTHUINA YPaKCHHS Ta OTPUMAHHS TIarHOCTUYHOTO MaTepiaiy
Bi3yaJbHa [1arHOCTMKA BHU3HAYa€ TOILIMPEHICTh 3aXBOPIOBAHHS M CIpHUsS€E TIaHYBaHHIO
nikyBaHHsa. OCHOBHI TNMUTAaHHS CTAJIFOBAaHHS CTOCYIOTHCS JIOKQJIbHOI 1HBAa3li, 3aTydyeHHS
perioHapHUX JiMQATUYHUX BY3JIB 1 BiAJajJeHOro MeractazyBaHHsi. Kowmm'toTepHa
tomorpadist (KT) BU3Hauae aHATOMIYHY MOIIMPEHICTh MEPBUHHOTO BOTHMINA YPayKEHHS,
OIIIHIOE HOTO B3a€MOBITHOIICHHS 3 MPWJICTJIMMUA a0TOMIHAIBHUMHU CTPYKTYpaMH, BUSBIISE
perioHapHy JiMQaaeHONaTiio Ta JEMOHCTPYE MependadyBaHe METAaCTaTUYHE YpaXCHHS B
Mexkax yepeBHOi mopokHuHHU. KT ychoro Tina, 30KkpeMa 3 Bizyalli3alll€l0 OpraHiB rpyaHOi
MOPO’KHMHU 32 HASBHOCTI MOKa3aHb, CIPHSE OIIHIOBAHHIO BiJIaJICHOIO METACTATHYHOTO
ypaXXeHHsI Ta KOMIUJIEKCHOMY CTa/lIFOBaHHIO ITyXJIMHU. [6,9,49,101,111,113]

MarnitHo-pe3oHancHa Tomorpadis (MPT) wmoxxe Oyt BHKOHAHa TOJI, KOJIH
HeoOXi/Ha BHILA KOHTPACTHICTh M'SKMX TKAHWH JUIsI BU3HAYCHHs MOLIMPEHHS BOTHHILA
ypaxeHHsI a00 3aydeHHsS CyMDKHHUX CTPYKTYp 032 MeXaMu iHQopMmarlli, oTpuMaHoi 3a
nonomororo yibrpaconorpadii uu KT. [14,51,91]

Bizyanizariiiai 3HaXiqKu BU3HAYAIOTH PO3MOJLI MATOJOTIYHOTO MPOIECY, CIPUIIOThH
MJIaHYBaHHIO JIIKYBaHHS Ta 1IEHTU(IKYIOTh BOTHHUIIA YPXKEHHS, TPUAATHI IS XIpypridHOi
pesekiIlii abo BimOOpy MaTepiany MmiJ Bi3yalbHHM KOHTpoJieM. Ctpareris Bizyami3ariii i

Hajadl 3aJ€KUTh BIJI 11arHOCTUYHOT'O ITUTAHHA. [6,14,49,101,111]

3.5 Iliaxix 1o Bizya/ibHOI AiarHOCTUKHU NPH mopymeHHsaX Moropuku HIKT

[Topymenns moropuku IIKT cTaHOBISATH OKpEMyY JiarHOCTUYHY KaTETOpPito, OCKIIbKH
NEPBUHHE MOPYIICHHS MOXXe OyTH (yHKIIOHAJIBHUM 3a BIJICYTHOCTI 11€HTH()IKOBAHUX
CTPYKTYpHHUX 3MiH. Bi3dyasibHa JiarHOCTHKA Ma€ Ha METI BUSBHUTH CTPYKTYPHI 3MiHH, K1
MOXYTbh TopyuryBaTi pyxoBy akTuBHicTh IIIKT. BoHa m03BoJil€e OLIHUTH MOTOPUKY Ta
tpau3uT no KT toai, konu cTpyKTypHI Bi3yasizalliliHi 3HaXiJIK1 HE TOBHICTIO MOSICHIOIOTh

KJI1HIYHI O3HAaKH. [4,7,9,13]
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OCHOBHI TUTaHHS Bi3yaJIbHOI JIarHOCTUKH Mpu nopyteHHsx moropuku KT
v Uwm acomirioBane nopyiieHHs pyxoBoi aktuBHOCTI IIIKT 31 cTpykTypHUME 3MiHAMU?
v Sxunii cerment LIKT ypaxennii?
v UM BUHHMKAIOTh MOPYIIECHHS PyXy MiJ Yac akTa KOBTaHHS abo MiJ 4ac TPaH3UTYy IO
IKT?
v Yu MOKHa 00'€KTUBHO OLIHUTH MOpYyIIeHH TpaH3uTy mo LIIKT?
Crpareris Bi3yaizallii 3ajieKUTh BIiJ JIarHOCTUYHOTO 3aBAaHHS. BoHO Moxe
OXOIUTIOBATH Au(epeHIlaIio CTPYKTYpHUX 1 (YHKI[IOHAJbHUX MOPYIIEHb, OLIIHIOBAaHHS

pyxoBoi aktuBHOCTI IIIKT a6o onintoBanHs Tpan3uty mno IIKT. [4,7,92]

3.5.1 BisyaiabHa qudepeHuianisi CTPyKTYPHUX Ta PYHKIIOHAIBHUX NOPYILIEHD

[lepBUHHUM 3aBIaHHAM Bi3yaJbHOI JIarHOCTUKM € BCTAHOBJEHHS TOTO, YH
acouioBane nopyueHHs pyxoBoi akTuBHOCTI LIKT 31 cTpykTypHUME 3MiHaMU, Y1 BOHO €
NEePBUHHUM  (PYHKI[IOHATBHUM pPO3JagoM. PenTreHorpadito Ta yiabTpacoHOrpadiro
3aCTOCOBYIOTH JIJISl BUSIBIICHHS CTPYKTYPHHX 3MiH, SIKI MOXYTh IEPEIIKOIKAaTH HOPMaJIbHiii
motopuui LIIKT, 3okpema o6ctpykuii, po3raraenns ILIKT abo nmaronorii CTiHKH. [4,13,15,92]

VYaerpaconorpadis 3abesneuye orpuMmaHHs iHopmalili npo moropuky KT vy
pealbHOMY 4acl IUISIXOM Bi3yaii3allli KUIIKOBUX CKOPOYEHB 1 pyXiB. 3MiHEHAa MOTOPHKA
MOXK€ MIATPUMYBATH MiA03pYy Ha (QYHKUIOHAJIBHHUA pO37Maj, HpOoTe 11 3aBXKIU CIIiJ
IHTEpIpPETYBaTU Pa3oM 31 CTPYKTYPHHUMH Bi3yali3allliHUMHU 3HaX1JIKaMH Ta 3arajibHOIO

KJIIHIYHOIO KapTHUHOIO. [9,13,15,92]

3.5.2 BizyajibHe OI[IHIOBAHHSI KOBTAHHS, MOTOPUKH Ta Tpan3uty no KT

3aB/IaHHAM Bi3yaJbHOI J1arHOCTHKU € BUSBICHHS MMOPYIICHb, SIKi CTAlOTh OUYEBUIHUMHU
I1]1 9ac aKTa KOBTaHHs a0o mija yac pyxoBoi aktuBHOCTI IIIKT. Pentrenockormis 3a6e3nedye
JMHAMIYHE OI[IHIOBaHHS aKTy KOBTaHHS, MOTOPUKU cTpaBoxony, Tpansuty no IIIKT Tta

IPOXO/KEHHS KOHTPACTHOT PEUOBUHH Yepe3 TPaBHUM TpakT. BoHa € KOPUCHOIO TOA1, KON
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HEOOX1/IHE OIIHIOBAHHS PyXYy B JMHaMIill a00 KOJW JWHAMIYHI MOPYIIEHHS HEMOXKJIHUBO
BUSIBUTH 3a JOTIOMOTOI0 CTATUYHMX METOJIMK Bi3yaui3aliii. [7,92]

CuunTturpadis 3abesneuye KipkicHe omiHioBaHHa TpaH3uty o KT i moxe Oytu
BUKOHAHA TOJll, KOJIM TMOTpiOHE 00'€éKTHMBHE BUMIPIOBAHHS (PYHKIIIOHAJIBHOI aKTHBHOCTI.
Bona crpusie omiHIOBaHHIO €BaKyaTOpHOI ()YHKIIIi IITyHKa, CTPaBOXIAHOTO TPAH3UTY Ta
1Hmmx nopyuess Tpan3uty mo HIKT. [64,65,69]

I1i MeToMKHU Bi3yamizalii JOMOBHIOIOTH CTPYKTYPHY Bi3yanizalito. IX 3aCTOCOBYIOTH
TOJI1, KOJIA aHATOMIYHI Bi3yami3alliiiHi 3HaX1IKU HE TTOBHICTIO TIOSICHIOIOTh KJIIHIYHI O3HAKH
a00 KOJIU JIarHOCTUYHE MUTaHHS MOTpeOye 00'€KTUBHOTO OI[IHIOBAHHS PYXOBO1 aKTUBHOCTI

yyu Tpan3uty 1o LIKT. [4,7]

3.5.3 BuCHOBOK

Bub6ip meToaiB BizyansHO1 AiarHocTukU npu 3axBoproBaHHaX [IIKT y cobak 3anexuTh
BiJ KJIIHIYHOI MPOOJeMH, II0 JOCTIKY€EThCSA, Ta BiJ JIarHOCTHYHOTO MUTAHHS, HA SIKE
HeoOXi1HO BiamoBicTu. [lalieHTH 3 HEBIAKIATHUMH CTaHAMHU MOTPEOYIOTh HIBUIKOTO
BUSIBIICHHSI TMOPYIICHb, IO 3arpOXKyIOTh JKUTTIO. 3amajibHi 3aXBOPIOBaHHS MOTPEOYIOTh
OLIIHIOBaHHS CTPYKTYPH KHIIKIBHMKAa Ta BUOOPY BIIMOBIAHUX J1arHOCTUYHHUX TMPOLEIYP.
HeomnacTiuHi 3aXBOpIOBaHHS TMOTPEOYIOTh BHUSBICHHS BOTHHIN YypaXXEHHS, BiIOOpY
JIarHOCTUYHOTO MaTepialy Ta cTajioBaHHs. I[lopyllleHHS MOTOPUKH MOTPEOYyIOTh
OIIIHIOBAHHSI PyXOBOi akTUBHOCTI Ta TpaH3uty mo LIIKT. [4,7,9,101]

Konen oxpemmii meTona Bizyasizalii He Haaae Bci€i 1HQopmarlii, HEOOXITHOI s
KOKHOTO naiienta. Koxkna Metoanka Hagae pi3Hy AlarHOCTUYHY 1H(OpMaLlilo, a 11 IIHHICTh
3aJIeKUTh BiJ KJIIHIYHOTO KOHTEKCTY, CTaHy Malll€eHTa Ta MeTU JociikeHHs. EdexTtuBHa
cTpaTeris Bi3yai3allil IHTerpy€e KOMIUIEMEHTapH1 METOAM Bi3yalIbHOI JIarHOCTUKH 3 METOIO

MIATPUMKHY TPUHHATTS KIIHIYHUX PIIIEHb 1 BEJICHHS MAaIl€HTA. [6,9,13,14]
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OBI'OBOPEHHS PE3YJIBTATIB

[IpoanamnizoBaHa B IIiii poOOTI JiTepaTrypa AEMOHCTPYE, SIK Bi3yajbHa JI1arHOCTHUKA
3aCTOCOBYEThCS ISl AocikeHHs 3axBoproBanb [IIKT y cobak. ¥V paHHIX AOCHIKEHHIX
NEPEeBaKHO OLIIHIOBAIM OKpeMi MeTOM Bizyaizalii. HoBimri my6mikaiii onucytoTs, SK pi3Hi
METOJMKU TOE€IHYIOTHCA B MeEXKax J1arHOCTHYHOro mpotecy. IIpoananizoBani Jgokasu
HEPIBHOMIPHO PO3MOIIICHI MDK METOJaMHu Bizyamizailii. Jleski MeToguku miaKpiruieHi
YUCJIICHHUMU KIIHIYHUMHU JOCIHIDKEHHSIMHU. [HII TIpencTaBieHi MepeBaKHO HEII0JaBHIMU
nyomikamisiMd a00 HEBEIUKUMHU CepisIMU KIIHIYHUX BHUIAJKIB. Jlu3aliH mOCHiKEHb,
MOIYJISILIS TAIIEHTIB 1 U JOCTIIKEHB PI3HATHCA MUK myoOsikamismu. [IpsMe nopiBHIHHS
He 3aBX 11 MoxuHBe. L1 BIAMIHHOCTI BIUTMHYJIM HA IHTEPIIPETAllilo I0Ka31B, IPEACTABICHUX
y 1i#t poOoTi.

Konen equnuii 1iarHOCTUYHHM aJTOPUTM HE € MPUJATHUM JIJI BCIX MAIlieHTiB. MeTo
Bi3yamizaimii oOMparOTh BIAMOBIIHO JO KIHIYHOI KapTUHH, IMepeadadyyBaHOIO
MATOJIOTTYHOTO MPOIIECY Ta MUTaHb, 110 BUHUKAIOTh HA KOHKPETHOMY €Tarli 0OCTEeKECHHSI.
Came ToMy 1110 poOOTy MOOYJAOBaHO HABKOJO JIarHOCTUYHUX MPOOJIEM, a HE HABKOJIO
OKpeMHUX MeETOAIB Bi3yamizaiii. Taka cTpykTypa BimoOpa’kae MOBCSKIECHHUWA MPOLIEC
yXBaJICHHS KJIIHIYHUX PIIICHb.

HemronaBue peTpocnieKTUBHE MOPIBHSAHHS PE3YyJIbTATIB MEepeAoIepaniiHol Bi3yaabHO1
JIarHOCTUKHU Ta 1HTPAOIEpaIliiHUX 3HAX1IOK JINIUIO MOAIOHOTO BUCHOBKY. P030iKHOCTI
BI3yasi3alliHUX JAHUX TPAIUISUIMCS B yMOBaX pyTHMHHOI KJIIHIYHOI MPAaKTUKH HAaBITh MICIS
HAJICXKHOTO JIIarHOCTUYHOI'O OOCTE)KEHHsI. XMOHOHEraTUBHI 3HAX1IKW Ta OKPEeM1 BUMAJKU
XUOHOI 1HTepHpeTalii 3aTuanucs MOAKIMBUMU. BizyamizaiiiiHi 3HaXiIKK IHTEPIPETYIOTh
Pa3oM 13 KIIHIYHUMH O3HaKaMu B nanieHTa. OCcTaTOuHUM AlarHo3 noTpedye MUTOIOTIHHOTO
a00 TICTOIMATOJIOTIYHOTO MiATBEep/KeHHS. OKpemi KIIHIYHI TOBIIOMJICHHS Ta HEBEJHKI
KJIHIYHI JTOCNIPKEHHST ONMUCYIOTh CUTYyallli, y SIKMX OYiKyBaH1 Bi3yati3alliiiHl HaTepHU

BIJICYTHI 200 € XMOHO OPIEHTYIOUNMH. [114]
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®dpaniiec Ta CiBaBT. MOBIIOMIIN PO KIJIBKOX CO0AK 13 TICTOJIOTTYHO MMiITBEPIXKEHOI0
aimdomoro IIIKT nmonpu HopMaibH1 pe3yJIbTaTH yIbTPAcOHOTPah1uHOTO JOCIIKEHHS. [115]
HopmanpHi ynbTpacoHorpadiuni 3HaXiIKM HE BHUKIIOYAIOTh KIIHIYHO 3HAYYIIOrO
3aXBOpIOBaHHsA. SIcyna Ta cmiBaBT. onucaiu cobaky, y sikoi MPT BusiBmia 3MiHM, HE
po3mizHadi 3a gornomoroto KT, mo BrummHYI0 Ha KITIHIYHE BeICHHS MaiienTa. [57] JxeoH Ta
CHiBaBT. MoBioMWIM Tpo yiabTpacoHorpadiuni, KT- ta [NET-KT-3Haxigku, cymicHi 3
HOBOYTBOPEHHSM KUIIKIBHUKA. ['icTomarosoriyae JTOCIIIKEHHS BCTAHOBUJIO
rpaHyJeMaTO3HUN eHTepuT. [116] Ham Ta cmiBaBT. ommcanu MOAIOHY JTiarHOCTUYHY
CKJIaJHICTh. BisyamizamiiiHi maHi BKasyBadud Ha JIM(POMY KHIIKIBHUKA, MPOTE
riCTONATOJIOTIYHE TOCIIKEHHS 1ITBEPAUI0O MAaCTOLIMTOMY KUIIIKiBHUKA. [117] dedaprec Ta
CIIBaBT. MOBIIOMIIIM PO cobak 13 anrioauciasiero KT, sika 3anummnacs HeBUABICHOIO
MIPU KOHBEHITIMHIM €HI0CKOIII1 Ta HaBITh MPH JA1arHOCTUYHIH JlammapoToMii. BigeokarcyapHa
€HI0CKOITisI T03BOJIMJIA BUSIBUTH 111 YPAKCHHS. [63]

[li mpuxknagd He MNPUMEHIIYIOTh IIIHHOCTI BI3yasllbHOT J1arHOCTHKU. BoHH
JEMOHCTPYIOTh, IO KOXEH METOJ Bi3yali3allli Mae CBOi IepeBaru M OOMEXEeHHS.
BizyanizamiiiHi 3HaXiIK¥ 3aBXAU CI1J 1HTEPIPETYBATH Pa3oM 13 KIIHIYHOI KapTHHOIO.
[{uTonoriyue abo0 TICTONATOJIOTIYHE HOCIIDKCHHS 3aJUIIAETHCS HEOOXITHUM TOJI, KOJH
NoTpiOHE BCTAHOBJIEHHS OCTATOYHOTO MiarHO3y. PO3yMiHHS MOXJIMBOCTEH Ta OOMEXEHb
KOKHOT'O METOAY Bi3yai3allii € HeBII'€eMHUM CKJIAJHUKOM IPOLECY MPUUHATTS KITHIYHUX
pIIICHb.

OaHMUM 13 OCHOBHUX CIIOCTEPEKEHb I1i€1 poOOTH € Te, 10 BUOIp METOAY Bizyaui3allii He
MOXe OYTH 3BEIEHUN BHUKIIOYHO [0 aJrOpUTMy, MNOOYJOBAHOTO 3a HO30JIOTTYHUM
OpUHUUIOM. Pi3HI METOAWMKHM Bi3yamizaiii 4YacTo acOIlIIOIOTBCS 3 KOHKPETHUMU
3axBoptoBanHsamMU [IIKT, mpoTe onTuManbHe MOCHIKEHHS BUSHAYAETHCS 1HAUBITY ATbHUM
KJIIHIYHUM KOHTeKCTOM. CTaOUIbHICTh CTaHy MaIli€HTa, BTOJ0BaHICTh, JJOKaJIi3allisl BOTHUIIA
ypaXXeHHsI, HasBHICTb OOJaJHaHHA, KBajiQikalis omeparopa i, MmepeayciMm, MOCTaBJICHE
J1arHOCTUYHE MUTAHHS — YyCl 11l YUHHUKH BIUIMBAIOTHh HA TE, KUK METOJ Bizyami3alii €

HaWOUIBII JOUUIBHUM JIJII KOHKPETHOro TalieHTa. Meroau Bizyamizaili He €
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KOHKYPEHTHUMU METOJIMKaMU, BHOYyBaHMMHU B 1€papXit0 3a J1arHOCTUYHOKO IIHHICTIO.
KoxeH 13 HUX € KOMIUIEeMEHTapHUM JIarHOCTUYHUM 1HCTPYMEHTOM, KOPHUCHICTh SIKOTO
3aJICKUTH BiJl TOCTABJICHOTO KIIHIYHOTO MUTAHHS Ta 00CTaBUH KOHKPETHOTO TAaIliEHTA.

Takuii MO TOSCHIOE, YOMY Bi3yallbHa JlarHOCTHMKAa TOTpeOye KIIHIYHOTO
MUCJICHHS, a HE JIMIIe MPUNAHATTS pillieHb 32 MpoTokosioM. KiiHiuHI HACTaHOBU HAJAOTh
IIHHI paMKH JUIsl MPOBENEHHS OOCTEKEHHs, MPOTE BOHU HE MOXYTh BpaxyBaTH BCl
KOMO1HAIlli YMHHMKIB, II0 TPAIUIIOTHCSA B TMAII€EHTIB Ha NpakTuil. Bubip HaiOUIbII
JOLUTIEHOTO METOJY Bi3yai3allil 3aJUIIA€ThCS 1HIUBITYaTbHUM KIIHIYHUM PILICHHSM, SIKE
NOEIHYE HasiBHI HAyKOBI JOKa3W 3 XapaKTepUCTUKaMM IallieHTa Ta IOCTABJICHUM
T1arHOCTUYHUM TTUTaHHSIM.

[Is pobGoTa HE TMPOMOHYE YHIBEPCAIHHOTO JIarHOCTUYHOTO aJIrOpUTMy JUIs
saxpoproanb IIIKT y cobak. Ii 3amym monsras y Tomy, 106 NpOAEMOHCTPYBAaTH, SK
PO3YMIHHS TepeBar Ta 0OMEKEHb PI3HUX METOAIB Bi3yaJlbHOI JIarHOCTHUKU MOXE CHPUATU

ajanTarii JIarHOCTUYHUX CTPATETii 10 1HAUBIAYaTbHUX MAIlIE€HTIB.
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BUCHOBKHA

[Is pobGota OOIpyHTOBY€ HOTHUPH OCHOBHI BUCHOBKHU IIIOJO 3aCTOCYBaHHS METO/IIB
Bi3yasbHOI AlarHOCTHKH npu 3axBoproBaHHAX [IIKT y cobaxk.

1. KoxkeHn meroa BIi3yaJIbHOI AiarHOCTMKHM HAJA€ YHIKAJIbHY IIarHOCTHYHY
indopmamiro.

3axBoproBanHs KT uwacto 3ymoBIOIOTH MOMIOHI KIIIHIYHI O3HAKW IMONPU PI3HI
OCHOBHI TMAaToJIOTIyHI mponecu. Pi3Hi Meronu Bi3yamizauii HagalOTh PI3HI TUIU
niarHocTuyHOi 1HGopmalii. OJHI BUSBISIOTH CTPYKTYPHI 3MiHH, 1HII BHU3HAYAIOTh
NOLIMPEHICTh 3aXBOPIOBAHHS, CHPSAMOBYIOTH BIIOIp 3pa3KiB TKaHUH a00 OLIHIOIOThH
dbyHKIIOHATBHI 3MiHU. BubOip MeToy Bi3yanizallii 3aJIeKUTh Bijl J1arHOCTUYHOTO MUTaHHS
Ta iH(opmaIli, HeoOXiAHOI 1JIT KOHKPETHOIO MaIli€HTA.

2. MeToau Bi3yaJIbHOI JIarHOCTUKHU JONOBHIOKTH O/IHE OJHOTO.

Konen Meros Bizyasizallii HE 3aMIHIOE 1HIIWNA y BCIX KJIHIYHUX CUTYyalisx. Metoau
Bi3yautizallii JOMOBHIOIOTh OJIUH OJTHOTO, OCKUTHKY KOXKEH 13 HUX HAJa€ Pi3HY AIarHOCTUIHY
iHpopMmarIito. [x moemHane 3aCTOCYBaHHs, KOJIH I1€ IOIIJIbHO, 3a0€3Ieuy€ MOBHIITY KapTHUHY,
HIXK TIOKJIaJIaHHSI Ha OJHE OKPEME JTOCITIPKEHHS.

3. KoxeH MeTo/1 Bi3yajibHOI JiarHOCTHKH MA€ NepPeBaru Ta 00MesKeHHS.

’Konen meTtoa Bizyasizaliii He Hajae Beiel He0OX1HO1 iH(popMallii B KOKHOTO MaIll€HTA.
KosxHa MeToauka Mae cBOi repeBaru i oOMekeHHs. J[ilarHoCcTHYHA IMIHHICTD 3aJIC)KUTh BiJT
KJIIHIYHOTO TTUTaHHs, Iepe10auyBaHOTO MATOJIOTIYHOTO MPOIIECY Ta €Tarmy 00CTEKEHHH.

4. CyyacHa BidyaJibHA JiarHOCTHKA MiATPUMY€ MOETANMHUN QIarHOCTUYHM A MiaXi/.

HasiBHICTP MHOXKMHHHMX METOJIB Bi3yallizallii YMOXJIMBIIIOE MOETAIHE J1arHOCTUYHE
oOcTexeHHs. Y 0araTb0X BUMAJKax MEPIIMM MOXe OyTH BUKOHAHE HAMMEHIN 1HBa3UBHE
JOCJIIKEHHS, 3/ITaTHE BIJIMOBICTH Ha KJIIHIYHE TUTaHH. J[01aTKOBY Bi3yallbHY J1arHOCTUKY
3aCTOCOBYIOTH JIMIIIE TOMA1, KOJIM He0OX1HA To1asbIa iHhopMarris.

Takuit miaxiag 3MEHIy€e KUIbKICTh 3aWBHX J1arHOCTUYHUX AOCTiKeHb. [Ipu npoMy
J1arHOCTUYHA TOYHICTB 30epiraeTbcs.

3pemToro, came T1arHOCTUYHE MUTAHHS BU3HAYAE CTPATETIIO Bi3yalIbHOI 1IarHOCTHKHU.
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Abstract

Background

Gastrointestinal disorders are among the most common conditions encountered in
veterinary practice. Several imaging modalities are available for the evaluation of canine
gastrointestinal disease, including radiography, ultrasonography, computed tomography,
magnetic resonance imaging and endoscopy. Additional techniques such as contrast-
enhanced ultrasonography, elastography and video capsule endoscopy broaden the
diagnostic options available. Each modality contributes different diagnostic information

and has specific clinical indications.

Objectives
The aim of this thesis was to compare imaging modalities used in canine gastrointestinal
disease and evaluate their diagnostic applications in different clinical situations.
The objectives were to:
e review currently available imaging modalities;
e compare their diagnostic capabilities and practical characteristics;
e cvaluate imaging approaches in major categories of canine gastrointestinal

disease.

Methods

A narrative literature review was performed using veterinary diagnostic imaging,
internal medicine, gastroenterology and emergency medicine references. Imaging
modalities were compared according to their availability, practical use, operator

dependence, safety and application in major categories of canine gastrointestinal disease.



Results

The reviewed literature showed that no single imaging modality is suitable for every
diagnostic situation. Radiography and ultrasonography remain the most commonly used
imaging modalities because of their availability and broad clinical application.
Computed tomography, magnetic resonance imaging, endoscopy and emerging
techniques address diagnostic questions that cannot always be answered by first-line

imaging.
Conclusions

No single imaging modality is suitable for every canine gastrointestinal disorder. Their
selection depends on the diagnostic question, the individual patient and the clinical
context. A problem-oriented approach allows imaging techniques to be integrated into a

logical diagnostic strategy for canine gastrointestinal disease.
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Chapter 1. Introduction

Canine gastrointestinal (GI) disorders constitute a diverse group of diseases that are
frequently encountered in small animal practice and are among the most common
conditions managed in veterinary internal medicine. Epidemiological studies
consistently identify GI disease as one of the most common reasons for veterinary
consultation, highlighting its clinical importance. ..[1-3]

Clinical presentations range from mild, self-limiting conditions to severe disease
requiring urgent medical or surgical intervention. These differences reflect the wide
variation in underlying pathophysiology, clinical severity and prognosis. ..[1,4-6]

The diversity of GI disease is accompanied by substantial overlap in clinical
presentation. Patients may present with vomiting, diarrhoea, anorexia or weight loss, but
these clinical signs are not specific and may also occur secondary to extra-GI disease.
Clinical assessment alone may be insufficient to establish a definitive diagnosis, making
further diagnostic evaluation necessary. . . [4-7]

Diagnostic imaging complements clinical and laboratory findings by giving structural
and functional information that cannot be obtained from physical examination
alone. ..[4,6,8-10]

No single imaging modality can answer every diagnostic question encountered in canine
GI disease. The choice of appropriate imaging technique depends on the clinical
question and the diagnostic information required. ..[8,9,11,12]

The reviewed literature provides detailed information on individual imaging modalities
and their application to specific GI diseases. ..[4,9,13] Integrating this evidence across
different clinical presentations is less straightforward because many publications focus
on either individual diseases or specific imaging modalities. This creates the need for an

integrated comparison that supports imaging selection across different clinical scenarios.
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Aim of the thesis

The aim of this thesis was to compare imaging modalities used in canine gastrointestinal

disorders and evaluate their diagnostic applications in different clinical situations.

Objectives of the thesis

1. To review the current imaging modalities available for the evaluation of canine
gastrointestinal disorders.

2. To compare imaging modalities according to their diagnostic capabilities,
practical characteristics, availability, operator dependence and safety
considerations.

3. To evaluate imaging approaches in the major clinical categories of canine
gastrointestinal disease, including emergency conditions, obstructive disease,
chronic enteropathy, gastrointestinal neoplasia and motility disorders.

4. To summarise the role of contrast-enhanced ultrasonography, elastography and

capsule endoscopy in canine gastrointestinal imaging.
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Chapter 2. Imaging Modalities

Different imaging modalities contribute different types of diagnostic information,
depending on the technique used. This may include assessment of organ position and
morphology, GI wall architecture, luminal contents, vascular perfusion, and the presence
of focal or diffuse abnormalities. . .[8,9,11,12,14,15]

A variety of imaging techniques are available for the evaluation of canine GI disease:
radiography, contrast radiography and fluoroscopy, ultrasonography, computed
tomography (CT), magnetic resonance imaging (MRI), endoscopy and several
complementary techniques. The following sections describe the diagnostic capabilities,
clinical applications, advantages and limitations of each modality. Comparative
evaluation of their diagnostic roles and clinical application is presented later in Chapters

3and 4. ..[838,11,12,14,16]
2.1 Radiography in canine GI diagnostics

Abdominal radiography is commonly used in the evaluation of canine GI disease. It is
used during the initial diagnostic evaluation and may show abnormalities directly or
indicate the need for additional imaging examinations. .. [4,8-10,17]

Survey radiography forms the basis of radiographic evaluation of the GI tract. Because
radiographs produce a two-dimensional projection of three-dimensional anatomical
structures, interpretation depends on recognising normal radiographic anatomy and
showing deviations from the expected appearance. Abdominal radiographs are
interpreted as a whole, with attention to the relationships between abdominal
structures. .. [8,10]

Abdominal radiography allows assessment of organ size, shape, position and opacity,
together with the distribution of gas, fluid and ingesta within the GI tract. It allows

evaluation of abdominal serosal detail, free abdominal gas, radiopaque foreign material
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and displacement of abdominal structures. These findings provide an overview of the
abdominal cavity and may guide the need for further imaging. ..[8-10]

When contrast studies are indicated, survey radiographs are generally obtained first, as
they may already provide sufficient diagnostic information or show findings that
influence the choice of subsequent imaging. .. [4,8-10]

Radiography has several limitations. Soft tissue contrast is limited, restricting detailed
assessment of the GI wall and preventing evaluation of mural layering. Superimposition
of abdominal structures may obscure abnormalities or reduce lesion conspicuity. Image
interpretation is influenced by patient conformation, body condition, intra-abdominal fat
and the amount of luminal gas or ingesta, which affects abdominal detail. Radiolucent
foreign material and subtle soft tissue abnormalities are not consistently identified on
survey radiographs.. . [18] These limitations are reflected in clinical studies.

A recent study evaluating plain digital radiography reported high specificity but low
sensitivity for detecting and localising GI masses in dogs, with sensitivity ranging from
34% to 64% depending on reviewer experience. Normal radiographic findings do not
exclude clinically significant GI disease; additional imaging may be necessary to reach a
definitive diagnosis. ..[4,8-10] Despite these limitations, abdominal radiography remains

an important component of canine GI imaging. . . [4,8-10,17,19,20]
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Table 1. Diagnostic capabilities of Radiography in canine GI evaluation

Parameter Assessment

GI lumen Luminal distension, gas distribution and ingesta

GI wall Limited assessment through indirect radiographic changes

Foreign bodies Radiopaque foreign material

Peritoneal cavity Detection of free abdominal gas; limited assessment of abdominal effusion
Contrast studies Luminal patency and gastrointestinal morphology

.. [8-10]

2.2 Contrast radiography and fluoroscopy in canine GI diagnostics

Contrast radiography and fluoroscopy provide anatomical and functional information for
the evaluation of the canine gastrointestinal tract. Contrast radiography improves
visualisation of the GI lumen and its morphology. Fluoroscopy enables real-time
assessment of GI function. .. [89,11,12,14] During contrast radiography, a contrast medium
1s administered to improve visualisation of the GI lumen. Contrast studies improve
evaluation of luminal shape, contour and patency, while double-contrast examinations
also enhance visualisation of the mucosal surface. ..[8,9,13,21,22] Fluoroscopy acquires a
continuous sequence of images, allowing dynamic assessment of GI function.
Fluoroscopy is often used for evaluation of swallowing, oesophageal motility and the
passage of contrast material through the GI tract. ..[9,16,23,24]

Barium-based and water-soluble iodinated contrast media are the preparations most
commonly used for GI imaging. Selection of the contrast medium depends on the
clinical question and the suspected pathology, as each agent has specific indications and
contraindications. ..[8,9,21,25]

Both techniques have limitations. Contrast studies require administration of a contrast
medium and are generally more time-consuming than survey radiography. Fluoroscopy
requires specialised equipment and expertise and exposes both the patient and the

veterinary team to ionising radiation. ..[8,9,23,24,26,27]
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The use of contrast radiography (with barium-based contrast in particular) has declined
with the development of ultrasonography and cross-sectional imaging. It remains useful
when further evaluation of the GI lumen is necessary. Videofluoroscopy continues to be
the reference imaging technique for assessment of swallowing disorders and
oesophageal function and remains the gold standard for investigation of

dysphagia. ..[4,89,11,16,23,24,28,29]

Table 2. Diagnostic capabilities of contrast radiography and fluoroscopy in canine

GI evaluation

Parameter Assessment

Oesophagus Motility disorders, strictures, diverticula and hiatal hernia
Stomach Gastric emptying, outflow obstruction and gastric morphology
Small intestine Luminal patency, intestinal transit and obstructive disease

Large intestine Colonic morphology and colonic transit where indicated

Swallowing Dynamic assessment of the oral, pharyngeal and oesophageal phases of swallowing
GI motility Real-time evaluation of gastrointestinal motility
Contrast studies Detection of mucosal irregularities, luminal narrowing and filling defects

.. [8,9,13,16,21,23]

2.3 Ultrasonography in canine GI diagnostics

Ultrasonography provides real-time evaluation of the GI tract and surrounding
abdominal structures. It allows assessment of the GI wall, luminal contents, motility,
regional lymph nodes, mesentery and free abdominal fluid. ..[8,9,13,1530-32]
Ultrasonography allows detailed evaluation of the GI wall, including assessment of wall
thickness, normal wall layering and tissue echogenicity. It also permits evaluation of

luminal contents, GI motility and adjacent abdominal structures.
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The principal ultrasonographic parameters assessed during GI examination are

summarised in Table 3. ..[8,13,15,30,33-36]

Table 3. Diagnostic capabilities of ultrasonography in canine GI evaluation

Parameter Assessment

GI wall thickness Measurement of wall thickness

GI wall layering Preservation of normal wall layering
Echogenicity Tissue echogenicity

Motility Peristaltic activity

Luminal contents Fluid, gas, ingesta and foreign material
Mesentery Mesenteric appearance

Regional lymph nodes Size, shape and echogenicity

Free abdominal fluid Presence and distribution

Doppler ultrasonography Tissue vascularity and perfusion

.. [13,15,30,36]

Doppler ultrasonography provides assessment of blood flow, tissue vascularity and
tissue perfusion. Colour and power Doppler techniques are used according to the clinical
question, with power Doppler being particularly sensitive to low-velocity blood flow
and small vessels. ..[9,10,14,15] Ultrasonography enables image-guided diagnostic
procedures such as fine-needle aspiration (FNA) and tissue biopsy when indicated. Real-
time visualisation improves sampling accuracy and facilitates minimally invasive
collection of cytological and histopathological samples. . .[9,13,15,37]

The principal strengths of ultrasonography include excellent soft tissue contrast, real-
time imaging and the absence of ionising radiation. The examination is well tolerated
and can be repeated when follow-up assessment is necessary. . . [9,13,15,30]
Ultrasonography has several limitations. Image quality may be affected by intestinal gas,
patient conformation and body condition. Adequate acoustic contact usually requires

clipping of the hair coat before examination, which may influence owner acceptance in
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some cases. Interpretation is highly operator dependent and requires appropriate training

and experience. .. [9,13,15,30,32,38,39]
2.4 Computed tomography (CT) in canine GI diagnostics

Computed tomography (CT) produces cross-sectional images of the abdomen, allowing
individual abdominal structures to be evaluated without anatomical superimposition.
Images can be reconstructed in transverse, sagittal and dorsal planes without repeating
the examination, improving anatomical localisation and visualisation of the relationship
between gastrointestinal abnormalities and adjacent abdominal structures. Three-
dimensional reconstructions may improve visualisation of complex anatomical
relationships and assist surgical planning. .. [9,10,14,40,41]

CT provides detailed assessment of the gastrointestinal tract and surrounding abdominal
structures. Assessment includes the GI lumen, GI wall thickness, mesentery, regional
lymph nodes and adjacent abdominal organs. Cross-sectional imaging accurately
localises pathological changes and shows their relationship to adjacent organs and major
abdominal vessels. . .[6,9,10,40-42]

Intravenous 1odinated contrast is routinely used during abdominal CT. Contrast
enhancement improves visualisation of blood vessels, tissue perfusion and lesion
margins, contributing to lesion characterisation and assessment of disease extent. .. [43]
Good bowel distension is important for evaluation of the GI wall because inadequate
luminal filling may obscure subtle abnormalities or create the appearance of wall
thickening. CT enterography has been developed to improve bowel distension when
detailed assessment of the intestinal wall 1s needed. ..[9,10,41,44-46]

CT i1s used to evaluate complex gastrointestinal disease, define disease extent and plan
surgery. It is widely used for staging gastrointestinal neoplasia. CT identifies local

tumour invasion, evaluates regional lymph nodes and assesses the spread of disease.
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Whole-body CT identifies distant metastases and involvement of additional organs.
.. [6,9,41,47-49]

The main strengths of CT include elimination of anatomical superimposition, high
spatial resolution and multiplanar image reconstruction. These features improve
anatomical localisation and show the relationship between gastrointestinal
abnormalities, adjacent organs and major abdominal vessels. This allows surgical
planning and tumour staging. .. [8-10,40,48]

CT has several limitations. General anaesthesia or deep sedation is usually necessary to
minimise patient movement and obtain diagnostic-quality images. Intravenous contrast
administration requires assessment of the patient's clinical condition before examination.
Image quality may be affected by patient motion, beam-hardening artefacts and
inadequate bowel distension. .. [6,7,9,10,26,41,44,45]

These characteristics make CT valuable when accurate assessment of lesion extent,

surgical planning or staging of gastrointestinal neoplasia is needed. .. [6,9,41,47,48]
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Table 4. Diagnostic capabilities of CT in canine GI evaluation

Parameter Assessment

Cross-sectional imaging GI tract and adjacent abdominal structures
Multiplanar reconstruction Anatomical localisation
Three-dimensional reconstruction Spatial anatomical relationships

Contrast enhancement Tissue enhancement and vascular structures
GI wall Wall thickness and lesion extent

GI lumen Luminal distension and narrowing
Mesentery Mesenteric structures

Regional lymph nodes Size and morphology

Adjacent abdominal organs Local extension of disease

Whole-body CT Disease distribution

.. [9,41,47,48,50]
2.5 Magnetic resonance imaging (MRI) in canine GI diagnostics

Magnetic resonance imaging (MRI) produces cross-sectional images of the abdomen
with high soft-tissue contrast. Images can be acquired in transverse, sagittal, dorsal and
oblique planes, improving anatomical localisation and visualisation of the relationship
between gastrointestinal abnormalities and adjacent abdominal structures. MRI
characterises soft tissues in greater detail, allowing tissue composition, lesion margins
and anatomical relationships to be evaluated more precisely. .. [9,10,14,51-53]

MRI assesses the gastrointestinal wall, mesentery, regional lymph nodes and adjacent
abdominal organs. It differentiates fluid, fat, haemorrhage, fibrosis and other soft-tissue
components. MRI defines the anatomical origin of abdominal masses and identifies
extension into neighbouring soft tissues. Multiplanar imaging improves evaluation of
complex anatomical relationships, especially when normal anatomy is distorted.
..[9,10,14,51,54] Intravenous gadolinium contrast improves assessment of tissue
enhancement, lesion vascularity and internal tissue characteristics. MRI may be

combined with diffusion-weighted imaging (DWI) for additional tissue characterisation
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and with magnetic resonance cholangiopancreatography (MRCP) for non-invasive
assessment of the biliary and pancreatic ducts. MRCP visualises the gallbladder, cystic
duct, common bile duct and pancreatic duct. Experimental studies have shown the
feasibility of MRCP in dogs, although its clinical application remains under
investigation. .. [9,51,54-56]

MRI is used to assess complex abdominal masses, pancreaticobiliary disease, regional
lymph nodes and abnormalities involving the pelvic or caudal abdomen. It defines
anatomical extent, identifies local invasion and supports treatment planning when
detailed soft-tissue characterisation is needed. . . [51,54-57]

The main strengths of MRI are high soft-tissue contrast, multiplanar imaging and tissue
characterisation. These capabilities improve assessment of tissue architecture, disease
extent and anatomical relationships within the abdomen. MRI may distinguish tissues
with similar anatomical appearance but different internal composition.. . [9,10,14,51,54]

MRI has several practical limitations. General anaesthesia is usually necessary to
minimise patient movement and obtain diagnostic-quality images. MRI requires longer
imaging times than most other abdominal imaging modalities, making MRI less suitable
for unstable patients. Scanner availability and the need for specialised image acquisition

and interpretation further limit its routine clinical use. . .[9,14,51,52,58]
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Table 5. Diagnostic capabilities of MRI in canine GI evaluation

Parameter Assessment

Cross-sectional imaging | GI tract and adjacent abdominal structures

Multiplanar imaging Anatomical localisation and spatial relationships

GI wall Wall morphology and internal tissue characteristics

Mesentery Evaluation of mesenteric abnormalities and tissue composition
Regional lymph nodes Morphology and internal tissue characteristics

Adjacent organs Detailed soft-tissue assessment and anatomical relationships
Tissue characterisation Differentiation of fluid, fat, haemorrhage, fibrosis and solid tissue
Contrast enhancement Tissue enhancement and lesion vascularity

Pancreaticobiliary system | MRI and MRCP assessment of the pancreas and ductal structures

Functional techniques Contrast enhancement and diffusion-weighted imaging for advanced tissue characterisation

.. [9,10,14,51,53-56]

2.6 Endoscopy in canine GI diagnostics

Endoscopy includes upper gastrointestinal (GI) endoscopy
(oesophagogastroduodenoscopy) and lower GI endoscopy (ileocolonoscopy). Upper GI
endoscopy examines the oesophagus, stomach and proximal duodenum. Lower GI
endoscopy examines the rectum, colon and terminal ileum when intubation of the
ileocaecal valve 1s possible. Endoscopy is used for direct visualisation of the GI tract
and for minimally invasive therapeutic procedures such as foreign body retrieval,
balloon dilation of strictures, polypectomy and placement of feeding tubes.. . [4,7,16,59,60]

Direct visualisation of the GI lumen and mucosal surface assesses mucosal appearance,
luminal contents and structural abnormalities. Biopsies may be collected from visible
abnormalities and from macroscopically normal mucosa because clinically significant
microscopic changes may be present despite normal endoscopic findings.

Histopathology identifies microscopic abnormalities that cannot be visualised by
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endoscopic visualisation alone. Endoscopic findings give the most diagnostic value
when interpreted together with histopathology. .. [4,7,16,60,61]

Endoscopy is performed when direct visualisation of the GI lumen and mucosa or
histopathological evaluation is needed. In dogs with chronic GI signs, extra-
gastrointestinal, metabolic, infectious and structural diseases are investigated or
excluded first. Endoscopy is not a first-line diagnostic procedure for chronic
gastrointestinal disease. It is used when direct mucosal assessment or histopathology is
expected to show abnormalities that cannot be visualised by other diagnostic methods.
..145,7,1662] Endoscopy has therapeutic applications as well as diagnostic use.
Endoscopic retrieval of oesophageal and gastric foreign bodies may eliminate the need
for surgery. Balloon dilation of GI strictures, polypectomy and placement of feeding
tubes are additional therapeutic procedures. The choice between endoscopic and surgical
treatment depends on the nature and location of the lesion and on the feasibility of
endoscopic intervention. ..[4,7,16,60,63] Endoscopy examines the GI lumen and mucosal
surface. It provides little information about the deeper layers of the gastrointestinal wall
or structures outside the GI tract. Disease affecting these tissues may not be seen or fully
characterised. Conventional upper and lower GI endoscopy cannot examine all parts of
the small intestine. Normal endoscopic findings do not exclude gastrointestinal disease.
.. [47,16,60] The main advantages of endoscopy are direct visualisation of the GI mucosa,
targeted biopsy collection and minimally invasive therapeutic intervention. Its main
limitations are the inability to assess deeper layers of the gastrointestinal wall and
extraintestinal structures, incomplete examination of the small intestine and the need for

general anaesthesia.. . [4,7,16,60]
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Table 6. Diagnostic capabilities of endoscopy in canine GI evaluation

Parameter Assessment

GI mucosa Colour, surface texture, vascular pattern, friability, erosions,

ulceration and focal abnormalities

GI lumen Luminal contents, narrowing, obstruction, foreign material

and intraluminal masses

Mucosal distribution Focal, multifocal or diffuse involvement of the accessible GI
mucosa

Structural abnormalities Strictures, diverticula, polyps and changes in luminal
contour

Visible abnormalities Location, extent and endoscopic appearance of mucosal and

intraluminal disease

Accessibility for sampling Identification of abnormal and macroscopically normal

mucosal regions for biopsy selection

.. [4,7,16,60,61]
2.7 Scintigraphy in canine GI diagnostics

Scintigraphy is a nuclear medicine imaging technique that evaluates physiological
function by showing the distribution of administered radiopharmaceuticals using a
gamma camera. Scintigraphy differs from other imaging modalities because it tracks
physiological function through the distribution of administered radiopharmaceuticals.
.. [14,64-67]) Within canine abdominal imaging, scintigraphy has applications in functional
assessment of the gastrointestinal tract and portal circulation. Reported indications
include assessment of oesophageal transit, gastro-oesophageal reflux, gastric emptying
and GI motility. Hepatic scintigraphy is used to investigate portosystemic shunts by
assessing portal blood flow. .. [64-66,68]

Scintigraphy has been used to evaluate gastro-oesophageal reflux in dogs. Radiolabelled

ingesta are tracked in real time to show reflux episodes during physiological swallowing
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and gastric transit. Experimental studies in healthy dogs have shown that gastro-
oesophageal reflux may occur without pulmonary aspiration. Scintigraphy may show
functional abnormalities that are not apparent on anatomical imaging. . . [64,65,69]
Scintigraphy quantitatively assesses gastric emptying, oesophageal transit and hepatic
perfusion. This is useful in dogs with oesophageal dysfunction, gastric emptying
disorders and suspected portosystemic shunts. .. [64,65,67,68]

Scintigraphy requires specialised nuclear medicine facilities, radiopharmaceuticals and
gamma camera equipment, which restrict its availability in general veterinary practice.
Its spatial resolution is lower than that of CT or MRI, limiting detailed anatomical
assessment. The main advantages of scintigraphy are quantitative interpretation of
physiological function and objective evaluation of gastrointestinal motility, gastric
emptying and portal perfusion. The main limitations are limited availability, the need for
specialised equipment and radiopharmaceuticals, lower spatial resolution than CT or

MRI, and limited anatomical detail. .. [14,64-66,68]
2.8 Supplementary imaging techniques in canine GI diagnostics

In addition to the established imaging modalities described above, several
supplementary imaging techniques may be useful in some cases. These techniques do
not replace conventional imaging modalities but extend their diagnostic capabilities.
This section briefly reviews their current applications and potential role in canine GI

diagnostics. . .[32.,63,70,71]

2.8.1 Contrast-enhanced ultrasonography (CEUS): a supplementary technique to

B-mode ultrasonography

Contrast-enhanced ultrasonography (CEUS) is an ultrasonographic technique that uses
intravenously administered gas-filled microbubble contrast agents. These microbubbles

remain confined to the vascular compartment and do not diffuse into the interstitial
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space. CEUS evaluates tissue perfusion and vascular enhancement in real time by
assessing tissue microvascular blood flow. B-mode ultrasonography provides structural
evaluation of the GI tract. CEUS supplements B-mode ultrasonography by adding
functional assessment of intestinal perfusion. ..[13,24,30,70,72]

CEUS may be assessed qualitatively by evaluating enhancement patterns or
quantitatively using time-intensity curve analysis. Quantitative assessment is based on
perfusion parameters including arrival time, time to peak enhancement, peak intensity
(PI), wash-in rate, wash-out rate and area under the time-intensity curve (AUC). These
parameters objectively assess intestinal microvascular perfusion beyond the capabilities
of B-mode ultrasonography. . .[13,24,72-74] In dogs, CEUS has been used to assess chronic
inflammatory enteropathy (CIE), inflammatory bowel disease (IBD) and intestinal
lymphoma. Structural abnormalities shown by B-mode ultrasonography may be
interpreted together with perfusion changes shown by CEUS, providing a more complete
examination of intestinal disease. ..[37,70,72,73]

Studies of dogs with CIE and IBD have shown significant alterations in intestinal
perfusion compared with healthy controls. Increased peak intensity (PI) and area under
the time-intensity curve (AUC) have been reported consistently, and peak intensity
correlates positively with clinical disease activity. Perfusion parameters do not reliably
differentiate CIE from intestinal lymphoma. Follow-up examinations after treatment
have not shown consistent changes in perfusion parameters despite clinical
improvement. . . [37,38,72,73,75]

The main advantages of CEUS are real-time examination of intestinal microvascular
perfusion, quantitative evaluation of tissue vascularity and combined structural and
functional assessment. The main limitations are the need for intravenous contrast
administration, specialised equipment and expertise, limited availability and the absence

of disease-specific perfusion patterns for several GI disorders. . . [9,13,24,30,72,76]
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Table 7. Diagnostic capabilities of CEUS in canine GI evaluation

Parameter Assessment
Intestinal perfusion Real-time assessment of intestinal vascular perfusion following contrast administration
Bowel wall vascularisation Distribution and intensity of contrast enhancement within the intestinal wall

Homogeneous or heterogeneous enhancement and temporal enhancement
Enhancement pattern

characteristics
Lesion vascularity Characterisation of vascular patterns within focal GI lesions
Lesion margins Delineation of lesion borders and adjacent perfused tissue
Tissue viability Identification of perfused and non-perfused tissue, including areas of necrosis

Inflammatory =~ and  neoplastic o ] ] ) ) o
lesi Characterisation of perfusion patterns that may assist lesion differentiation
esions

.. [13,24,38,72]

2.8.2 Elastography: a supplementary technique to ultrasonography

Elastography is an ultrasound-based imaging technique that evaluates the mechanical
properties of tissues by assessing tissue elasticity and stiffness. It supplements B-mode
ultrasonography by showing tissue properties that cannot be evaluated from
morphological assessment alone. In veterinary medicine, elastography has been applied
to several organs, including the liver, spleen and gastrointestinal tract. . .[8,9,13,32,77]

In canine GI imaging, elastography has been explored as a non-invasive method for
assessing chronic intestinal disease. Increased tissue stiffness may reflect fibrosis and
other pathological changes associated with chronic enteropathies. Elastographic findings
are interpreted together with B-mode ultrasonography and other clinical and diagnostic
findings. ..[9,32,63,75] Elastography has shown promising results in human intestinal
disease, but only a small number of canine studies are currently available. Standardised
examination protocols, reference values and the clinical value of elastography in canine
GI disease remain to be established. .. [32,32,63,78]

The main advantages of elastography are non-invasive assessment of tissue stiffness and

evaluation of chronic enteropathies when fibrosis is suspected. The main limitations are
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the lack of wvalidated reference values and interpretation alongside conventional

ultrasonographic findings.. . [9,32,63]

Table 8. Diagnostic capabilities of elastography in canine GI evaluation

Parameter Assessment

Tissue stiffness Qualitative or quantitative assessment of intestinal tissue stiffness

Fibrotic change Increased tissue stiffness may indicate intestinal fibrosis

Chronic enteropathy Adjunctive evaluation of stiffness associated with chronic intestinal disease

Tissue elasticity Assessment of relative tissue elasticity compared with adjacent intestinal segments
Bowel wall assessment | Interpretation of stiffness findings together with B-mode ultrasonographic examination

- [13,32,63]
2.8.3 Capsule endoscopy: a supplementary technique to endoscopy

Capsule endoscopy is an imaging technique that uses a swallowable wireless capsule
equipped with a miniature camera to examine the GI tract. Its main application is
visualisation of the small intestine, which is difficult to assess using conventional upper
and lower GI endoscopy. The technique gives information of the GI mucosa as the
capsule passes naturally through the digestive tract. . .[4,5,16,79]

Capsule endoscopy allows direct visualisation of parts of the small intestine that are
inaccessible to endoscopy. It may complement imaging and endoscopy when these do
not show the cause of gastrointestinal disease. In dogs with suspected GI haemorrhage
or unexplained microcytosis, capsule endoscopy may show mucosal lesions that were
not seen using endoscopy or abdominal ultrasonography. Capsule endoscopy has been
used to detect gastric foreign bodies. The inability to control capsule position and
orientation limits complete examination of the stomach. Capsule endoscopy does not
replace endoscopy, which remains necessary for tissue sampling and endoscopic
treatment. . . [4,5,63,79-81] Capsule endoscopy is used as an adjunctive imaging modality.
Its main limitations include the inability to obtain biopsy samples or perform endoscopic

treatment. Additional challenges include capsule retention and uncertainty regarding
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precise lesion localisation. Incomplete examinations are particularly common in small

dogs, and capsule size, delayed gastric transit and retention must be considered before

the procedure. Capsule endoscopy extends evaluation of the small intestine beyond the

reach of endoscopy. . . [4,5,63,79,82,83]

Table 9. Diagnostic capabilities of capsule endoscopy in canine GI evaluation

Parameter

Assessment

Small intestinal mucosa

Direct visualisation beyond the reach of upper and lower GI endoscopy

Mucosal lesions

Ulcers, erosions, haemorrhage and focal abnormalities

Gastric foreign bodies

Detection possible, although complete gastric examination is limited

Tissue sampling

Not possible

Therapeutic procedures

Not possible

.. [4,16,79,81]

2.8.4 Artificial intelligence-assisted image analysis: a supplementary tool for

diagnostic imaging

Artificial intelligence (Al) is not an imaging modality itself but a computational tool that

supports the interpretation of diagnostic images. Current applications in veterinary

diagnostic imaging include automated lesion detection, image segmentation, quantitative

image analysis and workflow optimisation. Artificial intelligence supports image

interpretation but does not replace clinical reasoning. Imaging findings still need

interpretation within the patient's clinical context. . .[9,24,70,71,84,85]

Table 10. Diagnostic capabilities of AI image analysis in canine GI evaluation

Parameter

Assessment

Lesion detection

Automated identification of imaging abnormalities

Image segmentation

Delineation of anatomical structures and lesions

Quantitative analysis

Objective measurement of imaging features

Image interpretation

Decision support for the clinician

.. [9,24,70]
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Chapter 3. Comparative advantages and limitations of imaging

modalities

The imaging modalities described in the previous chapter differ in the type of
information they provide, and in the diagnostic questions they are best suited to answer.
Each technique has distinct strengths and limitations, which influence its use in
diagnostic work-up. The available imaging modalities are not competing techniques.
Instead, they complement one another by addressing different diagnostic questions.
.. 169-11,13] The diagnostic capability of an imaging modality depends on the clinical
question being addressed. Selection is influenced by the type of diagnostic information
needed together with practical considerations, including equipment availability,
examination time, operator dependence, invasiveness and the need for sedation or
general anaesthesia...[6,9-11,13] This chapter compares the available imaging modalities
according to their diagnostic performance and practical characteristics. No single
imaging modality can answer every diagnostic question. Each technique contributes

different information. .. [6,9-11,13]
3.1 Diagnostic performance

The value of diagnostic performance depends on the diagnostic question being asked.
Imaging modalities assess different structural and functional aspects of the GI tract,
providing complementary information for abnormalities, characterising tissue and
determining disease extent. The diagnostic question determines the approach to GI
evaluation, while the imaging modality provides the information needed to answer it.

Radiography, ultrasonography, computed tomography (CT), magnetic resonance
imaging (MRI) and endoscopy share some diagnostic applications, but provide different

information. ..[6,9,10,13,14]
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To provide a structured comparison, the diagnostic capabilities of each imaging
modality are evaluated according to four key aspects:. . [9,10]

e Visualisation of abnormalities — compares the ability of each imaging modality
to show gastrointestinal abnormalities, including foreign bodies, obstruction,
mural changes, perforation and masses.

e Tissue characterisation — compares the ability of each modality to differentiate
normal from abnormal tissues and to evaluate tissue composition and pathological
changes.

o Assessment of disease extent — compares the ability of each modality to
determine disease distribution, local invasion and involvement of adjacent
structures.

e Structural and functional assessment — compares the ability of each modality to
evaluate gastrointestinal anatomy together with functional processes such as

motility and luminal patency.

Each comparative subsection includes only imaging modalities that are relevant to the
specific diagnostic objective under discussion. Different modalities contribute different
diagnostic information, so the modalities included vary according to their ability to
provide meaningful information for recognition of abnormalities, tissue characterisation,

disease extent or structural and functional evaluation. .. [6,9,10,13]
3.1.1 Comparison of abnormality detection

This subsection compares the ability of each imaging modality to show gastrointestinal
abnormalities associated with different pathological processes. Following the initial
clinical evaluation, recognition of abnormalities represents the first diagnostic objective.
Detection of these abnormalities depends on lesion size, location, composition, contrast

with surrounding tissues and disease stage. .. [9,10,13,14,19,40]
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Radiography

Compared with other imaging modalities, radiography provides the most limited
information on gastrointestinal abnormalities because recognition relies primarily on
indirect radiographic signs. Radiography is most effective for identifying radiopaque
foreign bodies, marked gastrointestinal distension, obstruction, perforation and severe
displacement of abdominal organs. . .[9,10,13,18,19,86,87]

Unlike ultrasonography and CT, radiography has limited sensitivity for subtle soft tissue
abnormalities and radiolucent foreign material because superimposition of abdominal

structures may obscure early pathological changes. .. [13,14,86]

Fluoroscopy

Compared with radiography, fluoroscopy recognises swallowing disorders, oesophageal
motility disorders, gastro-oesophageal reflux and abnormalities of gastrointestinal transit
that are not visible on static radiographs. Fluoroscopy contributes little to structural
lesion recognition and is primarily used to evaluate gastrointestinal function.
.. [9,13,15,28,29,86]

Ultrasonography

Compared with radiography, ultrasonography allows direct visualisation of the intestinal
wall and adjacent soft tissues, improving recognition of gastrointestinal wall

abnormalities, mural stratification changes, focal masses and radiolucent foreign bodies.
.. [13-15,19,35]

Unlike radiography, ultrasonography also shows abnormalities associated with intestinal
motility, local inflammatory changes and small volumes of peritoneal fluid that may not
be visible on radiographs.. . [19,20,24,38,72]

Compared with radiography, ultrasonography provides higher diagnostic sensitivity for
many gastrointestinal abnormalities but remains susceptible to reduced image quality

caused by intestinal gas, patient conformation and operator experience. .. [24,38,72]
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Contrast-enhanced ultrasonography (CEUS)

Compared with B-mode ultrasonography, contrast-enhanced ultrasonography (CEUS)
shows perfusion abnormalities that cannot be identified on B-mode imaging.
Enhancement patterns characterise inflammatory activity, tissue ischaemia and tumour
vascularisation. CEUS complements B-mode ultrasonography by adding real-time

assessment of tissue perfusion. . .[24,38,72,74,76]

Computed tomography (CT)

Compared with radiography, CT improves recognition of gastrointestinal abnormalities
by eliminating tissue superimposition through cross-sectional imaging. ..[9,10,40,41]
Compared with ultrasonography, CT more accurately shows complicated foreign bodies,
perforations, small masses and extraintestinal disease extension. ..[48,50,88] Compared
with both radiography and ultrasonography, intravenous contrast enhancement further
improves differentiation between normal and abnormal tissues, increasing recognition of
subtle pathological changes. .. [9,41,48,49,88,89]

These advantages explain the higher diagnostic accuracy reported for CT in dogs with

mechanical obstruction and gastrointestinal neoplasia. . . [6,41,48-50,90]

Magnetic resonance imaging (MRI)

Compared with CT and ultrasonography, MRI provides superior soft-tissue contrast and
multiple imaging sequences that improve recognition of subtle soft-tissue abnormalities
while providing additional information about tissue composition. .. [9,10,14,51,54]
Compared with CT, MRI offers multiplanar imaging without ionising radiation and can
provide additional diagnostic information when CT findings do not fully characterise a
gastrointestinal abnormality. .. [14,14,51,54]

MRI has a limited role in routine canine gastrointestinal imaging, as ultrasonography
and CT can answer most gastrointestinal diagnostic questions more rapidly and are more

widely available ..[6,9,1451] MRI remains the imaging modality of choice for
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neurological disorders and is widely used for musculoskeletal and many other soft tissue
disorders because of its excellent soft tissue contrast and multiplanar imaging
capabilities. ..[9,14,51,54] In canine GI imaging, MRI is used in situations, when the
diagnostic question cannot be answered adequately by more accessible imaging

modalities. . .[9,14,51,54,91]

Endoscopy

Compared with CT and MRI, endoscopy provides direct visualisation of the
gastrointestinal mucosa, making it more sensitive for showing superficial mucosal
abnormalities. Unlike cross-sectional imaging modalities, endoscopy also allows
targeted biopsy collection from visually abnormal mucosa during the same procedure.
Compared with CT and MRI, endoscopy cannot reliably show mural infiltration,
transmural disease or extraintestinal abnormalities beyond the gastrointestinal lumen.
. [4,16,60,61,92-94]

Elastography

Compared with CEUS, elastography assesses tissue stiffness. CEUS evaluates tissue
perfusion. Changes in intestinal wall stiffness may help identify fibrotic change,
although this application has not yet been validated in a substantial canine clinical
population. Elastography complements B-mode ultrasonography by providing

information about tissue mechanical properties. . .[9,9,32,75,78]

Scintigraphy

Compared with elastography, scintigraphy evaluates gastrointestinal function.
Elastography assesses tissue mechanical properties. Scintigraphy identifies
abnormalities in gastric emptying and oesophageal transit that may occur without

structural abnormalities on diagnostic imaging. It complements structural imaging by

assessing gastrointestinal function. .. [3,64,65,68,69,95]
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Table 11. Comparison of abnormality detection by imaging modalities used in

canine GI disease

Imaging modality

Typical abnormalities detected

Diagnostic target

Main limitation

Organ displacement, obstruction,

Gross structural

Radiography perforation, foreign bodies, abdominal N Limited soft tissue contrast
changes
effusion
Swallowing disorders, oesophageal Dynamic
Fluoroscopy dysmotility, gastro-oesophageal reflux, gastrointestinal Limited structural detail
delayed transit function
Wall thickening, loss of wall layering, Structural Limited assessment of tissue
Ultrasonography . .
masses, lymphadenopathy morphology perfusion and function

Contrast-enhanced

ultrasonography (CEUS)

Altered perfusion, inflammatory activity,

tissue ischaemia, tumour vascularisation

Tissue perfusion

Requires contrast

administration

Increased tissue stiffness associated with

Tissue mechanical

Elastography ) ) Limited clinical application
fibrotic change properties
Computed tomography | Disease extent, perforation, extraluminal |Cross-sectional Limited assessment of
(CT) lesions, metastasis anatomy gastrointestinal function
Magnetic resonance Subtle soft tissue abnormalities, mural Soft tissue Limited routine application in
imaging (MRI) infiltration, tissue composition composition canine gastrointestinal disease
Mucosal lesions, ulceration, erosions, Does not assess transmural or
Endoscopy ) ) » Mucosal surface ] ) )
intraluminal abnormalities extraintestinal disease
o Delayed gastric emptying, oesophageal | Gastrointestinal Limited anatomical
Scintigraphy o i ) )
transit disorders physiology information

.. [9,10,13,24,32,64,94]

Summary

The ability to find gastrointestinal abnormalities depends on the pathological feature

being evaluated. Conventional imaging techniques primarily show structural

abnormalities. Fluoroscopy, CEUS, elastography and scintigraphy provide additional

information about gastrointestinal function, tissue perfusion, tissue stiffness and

physiology. .. [7.9,13,14,24,64]
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3.1.2 Comparison of tissue characterisation

This subsection compares the ability of each imaging modality to characterise
gastrointestinal tissues and differentiate pathological processes. Once a gastrointestinal
abnormality has been found, the next diagnostic objective is to determine its nature.
Tissue characterisation helps differentiate inflammatory, neoplastic, ischaemic and other
pathological processes by assessing different tissue properties. Each imaging modality
visualises different tissue properties, meaning that no single technique provides
complete tissue characterisation in every clinical situation. .. [6,9,10,13,14,93]

Radiography

Compared with the imaging modalities discussed below, radiography provides only
limited information for tissue characterisation because it cannot directly evaluate
gastrointestinal wall architecture or tissue composition. Information is largely restricted
to indirect radiographic signs, such as changes in soft tissue opacity, organ displacement
and luminal distension. Unlike ultrasonography, CT and MRI, radiography does not
allow reliable differentiation between inflammatory, neoplastic and other pathological

processes based on tissue characteristics alone. .. [9,10,13,14,86]
Ultrasonography

Compared with radiography, ultrasonography provides substantially more information
for tissue characterisation because it allows direct visualisation of gastrointestinal wall
thickness, mural layering, echogenicity and lesion distribution in real time. Unlike
radiography, ultrasonography identifies alterations in mural layering, focal or diffuse
wall thickening and changes in echogenicity, which are valuable clues to the underlying
pathological process. Compared with radiography, Doppler ultrasonography improves
tissue characterisation by showing vascular patterns associated with inflammation or
neoplasia. Many gastrointestinal disorders share similar ultrasonographic appearances,

and ultrasonography alone is often insufficient for a definitive diagnosis... [6,13-15,86]
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Contrast-enhanced ultrasonography (CEUS)

Compared with B-mode ultrasonography, CEUS provides additional information about
tissue perfusion and microvascular architecture, which may improve differentiation

between inflammatory and neoplastic abnormalities. . . [24,37,38,72,75]

Elastography

Compared with CEUS, elastography characterises tissue stiffness. CEUS evaluates
tissue perfusion. Increased tissue stiffness may indicate fibrotic change within the
intestinal wall. Elastography complements morphological and perfusion assessment
through evaluation of tissue mechanical properties. The combined use of CEUS and
elastography provides complementary information about tissue perfusion and tissue

stiffness, further improving tissue characterisation. ..[24,32,63,72,78]

Computed tomography (CT)

Compared with ultrasonography, CT provides additional information for tissue
characterisation through visualisation of tissue attenuation, contrast enhancement
patterns and  three-dimensional anatomical relationships. Compared with
ultrasonography, contrast-enhanced CT further improves differentiation between normal
and abnormal tissues by showing lesion enhancement patterns that cannot be evaluated
with B-mode ultrasonography alone. CT provides more accurate evaluation of lesion
margins, lesion architecture, mineralisation and adjacent organ involvement than
ultrasonography. Ultrasonography is superior for assessing gastrointestinal mural
layering. Together, CT and ultrasonography provide complementary information for

tissue characterisation. ..[9,13,40,41,48,49,76,96]

Magnetic Resonance Imaging (MRI)

Compared with CT and ultrasonography, MRI provides greater soft tissue contrast and

characterises tissues according to differences in signal intensity. .. [9,14,51,54]
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Unlike CT and ultrasonography, MRI sequences distinguish fluid, haemorrhage, fibrosis
and solid soft tissues, providing additional information about tissue composition. .. [14,51]
Compared with CT, MRI improves assessment of internal tissue architecture when the

nature of an abnormality remains uncertain.. . [9,14,54,55]

Endoscopy

Compared with CT and MRI, endoscopy provides direct visualisation of the
gastrointestinal mucosa, making it the reference technique for evaluating superficial
mucosal abnormalities. Colour changes, erosions, ulceration, friability, vascular
abnormalities and mucosal irregularities can be examined in greater detail than with
cross-sectional imaging. Compared with CT and MRI, endoscopy also allows targeted
biopsy collection from visually abnormal areas, directly linking endoscopic findings
with histopathological evaluation. Unlike cross-sectional imaging modalities, endoscopy
does not allow reliable visualisation of abnormalities confined to deeper layers of the

gastrointestinal wall or surrounding tissues. .. [4,7,16,59-61,97]

Integration of imaging findings with tissue sampling

Even when several imaging modalities are combined, definitive tissue characterisation
frequently requires integration of imaging findings with tissue sampling. .. [61,91]
Compared with endoscopy, ultrasonography and CT allow image-guided sampling of
mural, transmural and extraintestinal abnormalities that cannot be reached through the
gastrointestinal lumen. Endoscopy provides direct biopsy of visually abnormal mucosa.
Imaging findings and histopathological evaluation are complementary components of

the diagnostic process.. . [4,6,9,16,60,93,94]
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Table 12. Comparison of tissue characterisation by imaging modalities used in

canine GI disease

Imaging modality

Tissue characteristic

assessed

Diagnostic application

Main limitation

Tissue opacity and organ

Identifies gross structural changes and

Limited soft tissue

Radiography
silhouette mineralisation characterisation
Wall layering,
o ) Differentiates mural lesions and Limited assessment of tissue
Ultrasonography echogenicity and tissue ) ) ]
) adjacent soft tissues perfusion
architecture
Characterises tissue perfusion and
Contrast-enhanced o
Tissue perfusion vascular patterns associated with Limited availability
ultrasonography (CEUS) ) ) )
inflammation and neoplasia
May identify fibrotic change through
Limited clinical application
Elastography Tissue stiffness assessment of tissue mechanical

properties

in canine GI disease

Computed tomography
(CT)

Tissue attenuation and

contrast enhancement

Defines lesion composition, anatomical

extent and local invasion

Lower soft tissue contrast

than MRI

Magnetic resonance

imaging (MRI)

Signal characteristics

Characterises soft tissues through

differences in signal intensity

Limited routine application in
canine gastrointestinal

disease

Endoscopy

Mucosal appearance

Directly characterises mucosal lesions,

ulceration and surface abnormalities

Does not assess transmural or

extraintestinal tissues

.. [9,13,16,24,32,51,60,96]

Summary

No single imaging modality provides a complete assessment of disease extent.

Ultrasonography evaluates the gastrointestinal wall and adjacent tissues, CT defines the

distribution of disease throughout the abdomen, MRI may further characterise local

tissue extension when greater soft tissue contrast is necessary, and endoscopy accurately

shows mucosal involvement within the gastrointestinal lumen. Integrating these findings

gives the most complete basis for clinical decision-making. .. [9,13,16,24,51]
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3.1.3 Comparison of assessment of anatomical extent

This subsection compares the ability of each imaging modality to determine the
anatomical extent of gastrointestinal disease. Following abnormality detection and tissue
characterisation, assessment of anatomical extent is the next diagnostic objective. The
comparison includes evaluation of lesion length, depth of wall involvement, invasion of
adjacent tissues, regional lymph node changes and spread within the abdominal cavity.
.. [6,9,10,13,14,96,98,99]

Radiography

Compared with cross-sectional imaging modalities, radiography provides only a limited
view of anatomical disease extent. Unlike ultrasonography and CT, radiography
identifies disease extent mainly through indirect findings such as marked organ
displacement, severe intestinal distension, pneumoperitoneum and large abdominal
masses. Radiography does not allow assessment of gastrointestinal wall layers or
reliable evaluation of surrounding soft tissues, both of which are routinely assessed with
ultrasonography and CT. The anatomical boundaries and local extent of many
gastrointestinal abnormalities cannot be accurately determined using radiography alone.
.. [9,13,14,86]

Ultrasonography

Compared with radiography, ultrasonography provides direct assessment of the
gastrointestinal wall and adjacent abdominal structures, allowing a more accurate
evaluation of anatomical disease extent. Unlike radiography, ultrasonography allows
assessment of lesion length, wall thickness, preservation of mural stratification and
extension into adjacent organs or mesenteric fat. Radiography provides only limited
information about regional lymph nodes. Ultrasonography allows evaluation of lymph
node size, shape and echogenicity, improving detection of regional disease spread.

Compared with radiography, ultrasonography also has recognised limitations because
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intestinal gas, restricted acoustic windows and patient conformation may prevent

complete visualisation of extensive gastrointestinal abnormalities. . . [6,9,13-15,86]

Computed tomography (CT)

Compared with ultrasonography, CT provides a more complete assessment of
anatomical extent by evaluating the entire abdomen without the acoustic limitations of
ultrasonography. CT defines transmural extension, local tissue invasion and anatomical
relationships with adjacent abdominal organs through multiplanar image reconstruction,
improving evaluation of disease spread beyond the gastrointestinal wall. Compared with
ultrasonography, CT improves assessment of regional lymphadenopathy, mesenteric
involvement, peritoneal abnormalities and distant intra-abdominal metastatic disease.
This additional anatomical information makes CT particularly valuable for staging

gastrointestinal neoplasms and planning surgical treatment. . . [6,9,40,41,48,49,88]

Magnetic resonance imaging (MRI)

Compared with CT, MRI provides superior soft tissue contrast and multiple imaging
sequences that improve delineation of tissue boundaries and local disease extension
while providing additional information about tissue composition. Compared with CT,
MRI may further improve assessment of subtle soft tissue infiltration when CT does not
fully characterise disease extent. MRI has a limited role in routine canine
gastrointestinal imaging because ultrasonography and CT answer most gastrointestinal
diagnostic questions more rapidly and are more widely available. It remains an
important imaging modality for neurological, musculoskeletal and many other soft tissue
disorders owing to its excellent soft tissue contrast and multiplanar imaging capabilities.
In canine gastrointestinal imaging, MRI is reserved for situations in which the diagnostic

question cannot be answered adequately by more accessible imaging modalities.
.. [9,14,51,54,55]
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Endoscopy

Compared with CT and MRI, endoscopy provides the most accurate assessment of the
longitudinal distribution of mucosal abnormalities within gastrointestinal lumen. Unlike
cross-sectional imaging modalities, endoscopy cannot determine the full thickness of
gastrointestinal wall involvement or evaluate disease extending beyond the
gastrointestinal wall. Whenever transmural infiltration, regional spread or extraintestinal

involvement is suspected, endoscopy is complemented by cross-sectional imaging.
.. [4,7,16,60,61,92,93]

Integration of imaging findings into clinical decision-making

Assessment of anatomical extent is particularly important during surgical planning.
Defining lesion margins, identifying local invasion and recognising involvement of
adjacent organs or regional lymph nodes contribute to selecting the most appropriate
surgical approach and may influence the feasibility of complete resection. Cross-
sectional imaging, particularly CT, plays an important role in the preoperative

evaluation of complex gastrointestinal disorders. .. [6,9.41,48,49,100]

Table 13. Comparative assessment of anatomical extent by imaging modality

Parameter Radiography |Ultrasonography |CT MRI Endoscopy

Lesion length Limited Good Excellent Excellent Good (mucosal surface only)
Wall involvement Poor Excellent Good Excellent Mucosal layer only
Adjacent abdominal Limited Good Excellent Excellent Not assessed
structures

Regional lymph nodes Poor Good Excellent Excellent Not assessed
Mesenteric involvement |Poor Moderate Excellent Excellent Not assessed
Abdominal cavity Limited Good Excellent Excellent Not assessed
assessment

Local invasion Poor Moderate Excellent Excellent Limited

Distant intra-abdominal Poor Moderate Excellent Excellent Not assessed
spread

Contr.lbutlon to surgical Limited Good Excellent Good Complementary
planning

.. [6,9,13,92,96,101]
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Summary

No single imaging modality gives complete information on anatomical disease extent.
Ultrasonography, CT, MRI and endoscopy contribute complementary information on the
anatomical structures that need to be examined and the diagnostic question being

addressed. . .[6,9,13,16,51]
3.1.4 Comparison of structural and functional assessment

This subsection compares the structural and functional information provided by imaging
modalities used in canine gastrointestinal diagnostics. No single imaging modality
provides the same balance between structural and functional assessment. Some
techniques are largely limited to anatomical evaluation. Others complement structural
assessment by providing additional information about physiological function or tissue
properties. Functional abnormalities may develop before obvious structural changes
become apparent. Comparing both approaches helps explain the contribution of each

imaging modality to the evaluation of canine gastrointestinal disease. .. [6,9,13,14]
Radiography

Compared with the imaging modalities discussed below, radiography provides the least
functional assessment. It shows organ position, luminal gas distribution, radiopaque
foreign bodies and other gross anatomical abnormalities. The examination consists of

static projection images. Gastrointestinal motion cannot be assessed. Functional

abnormalities may remain unseen. . . [9,10,86]

Fluoroscopy

Fluoroscopy overcomes the principal functional limitation of radiography by replacing
static images with continuous real-time imaging. It evaluates swallowing, oesophageal

transit, gastro-oesophageal reflux and gastrointestinal motility. These abnormalities may
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not be visible on radiographs. Fluoroscopy remains focused on luminal function and

provides less structural detail than the imaging modalities discussed below. .. [4,7,16,28,29]

Ultrasonography

Compared with fluoroscopy, ultrasonography shifts the emphasis from luminal function
to simultaneous structural and functional assessment. Dynamic evaluation is retained,
but detailed assessment of the gastrointestinal wall and adjacent abdominal structures
becomes possible. This additional structural information allows abnormalities to be
characterised more completely than with fluoroscopy alone. Ultrasonography adds
detailed structural information but provides a less comprehensive evaluation of
swallowing and oesophageal transit than videofluoroscopy. .. [9,13-15,30,86,95]
Contrast-enhanced ultrasonography (CEUS)

Compared with B-mode ultrasonography, CEUS extends functional assessment from
gastrointestinal motility to tissue perfusion. Quantitative evaluation of intestinal
vascularisation adds physiological information that is not available with B-mode
imaging alone. This expands the functional information available in disorders associated

with altered intestinal perfusion, chronic enteropathies and intestinal neoplasia.
.. [24,37,72-74]

Elastography

Compared with CEUS, elastography extends diagnostic information by evaluating tissue
mechanical properties. Tissue stiffness can be quantified independently of
morphological assessment, providing information associated with fibrosis and chronic

tissue remodelling. . . [24,63,70,75,77,78,102]

Computed tomography (CT)

Compared with ultrasonography, CT expands structural information from the
gastrointestinal wall to the entire abdomen and eliminates anatomical superimposition.

This improves evaluation of lesion distribution and anatomical relationships but
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sacrifices the real-time functional assessment provided by ultrasonography. Intravenous
contrast adds vascular enhancement patterns. Routine CT remains predominantly

structural because gastrointestinal physiology is not assessed directly. . .[9,14,20,40,41,48,49]

Magnetic resonance imaging (MRI)

Compared with CT, MRI further refines structural assessment through improved soft
tissue contrast and tissue characterisation. The balance between structural and functional
assessment remains largely unchanged because routine veterinary gastrointestinal MRI
1s used primarily for morphological evaluation. Functional MRI techniques have been
described in human medicine. They are not part of routine veterinary gastrointestinal

imaging. . .[9,14,51,52,54,55]

Endoscopy

Compared with MRI, endoscopy moves structural assessment from cross-sectional
imaging to direct visualisation of the gastrointestinal mucosa. Direct visualisation of the
mucosal surface improves assessment of superficial lesions and allows targeted biopsy
collection. The examination remains largely structural. Functional information is
limited, and abnormalities confined to deeper bowel layers may not be recognised when

the mucosa appears normal. . . [4,7,60,61,82]

Scintigraphy

Compared with elastography, scintigraphy places greater emphasis on gastrointestinal
physiology than structural assessment. Quantitative measurement of gastric emptying,
oesophageal transit and intestinal transit extends functional evaluation beyond local

tissue properties to whole-organ function. This focus explains its application as the

reference technique for several gastrointestinal motility disorders. .. [3,64-69]
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modalities
Structural Functional
Imaging modality Main contribution
assessment assessment
) Organ position and gross anatomical
Radiography v — N
abnormalities
) . Gastrointestinal wall assessment, real-time
Ultrasonography 4 Real-time motility i ) )
motility and adjacent soft tissues
Contrast-enhanced ] ) ) ]
v Tissue perfusion Microvascular perfusion assessment
ultrasonography (CEUS)
Elastography Quantitative Tissue stiffness Tissue stiffness and fibrosis assessment
o Cross-sectional anatomy, lesion extent and
Computed tomography (CT) v Limited
contrast enhancement patterns
Magnetic resonance imaging o Soft tissue characterisation and tissue
v Limited .
(MRI) composition
v (mucosal o )
Endoscopy — Mucosal visualisation and targeted biopsy
surface)
o Gastrointestinal Gastric emptying, oesophageal transit and
Scintigraphy — i ) ) i
physiology gastrointestinal motility

.. [3,9,13,16,24,32,51,64,75,103]

Summary

The imaging modalities discussed in this subsection differ in the balance between

structural and functional assessment. Each contributes different diagnostic information

according to its clinical application. Structural imaging primarily characterises anatomy.

Functional techniques progressively extend diagnostic capabilities to the assessment of

tissue perfusion, tissue stiffness and gastrointestinal physiology. The diagnostic question

determines which balance between structural and functional assessment is necessary.

.. [9,13,14,24,32,64]
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3.1.5 Integration of imaging modalities in clinical practice

No single imaging modality answers every diagnostic question in canine gastrointestinal
disease. Imaging modalities complement one another because each contributes a
different type of diagnostic information. Clinical imaging strategies combine these
strengths to answer the diagnostic question more completely. Common examples of
complementary imaging strategies used in canine gastrointestinal diagnostics are

summarised in table 15. ..[6,9,13,14,40,76]

Table 15. Examples of complementary use of imaging modalities in canine GI

diagnostics

Combination of modalities Diagnostic contribution

Initial abdominal overview followed by assessment of the gastrointestinal wall and

Radiography + Ultrasonography adjacent abdominal structures.

Detailed mural assessment combined with assessment of disease extent and regional

+
Ultrasonography + CT spread

Ultrasonography + Endoscopy Transmural assessment combined with direct mucosal visualisation and targeted biopsy

B-mode Ultrasonography + CEUS |Morphological assessment combined with tissue perfusion assessment

B-mode Ultrasonography +

Morphological assessment combined with tissue stiffness assessment
Elastography

.. [4,9,13,24,75,76,92,93]
Summary

Structural imaging techniques primarily assess gastrointestinal anatomy. Other imaging
techniques extend assessment to tissue perfusion, tissue stiffness and gastrointestinal
function. Combining these modalities provides a broader assessment of gastrointestinal
disease than any single technique alone. The diagnostic question determines the imaging

strategy and the combination of imaging modalities used in each patient.. . [6,9,13,24,32]
3.2 Clinical considerations influencing imaging modality selection

Diagnostic performance alone does not determine the choice of an imaging modality.
This section compares the clinical factors that influence imaging modality selection in

veterinary practice. Equipment availability, examination time, patient stability, operator
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expertise and patient safety all influence whether a particular imaging technique can be
performed and is suitable for an individual patient. Together, these factors influence
imaging modality selection and the sequence in which different techniques are used in

clinical practice. . .[6,8-10,14]
3.2.1 Availability and accessibility

Not every veterinary practice has access to the full range of diagnostic imaging
modalities. Access to specialised equipment and appropriate expertise determines which
imaging examinations can be performed locally and which require referral. Imaging
modality selection depends on the diagnostic question and the diagnostic resources
available within the practice. .. [8-10,14]

Computed tomography (CT) and magnetic resonance imaging (MRI) require specialised
equipment and advanced expertise. These examinations usually require referral.
Endoscopy requires specialised equipment, operator expertise and appropriate patient
preparation. Endoscopy is not routinely performed in all veterinary practices. . . [4,9,16,51]
In emergency patients, imaging usually begins with the examinations that are
immediately available. Radiography and focused abdominal ultrasonography can often
be performed without delay. CT, MRI and endoscopy may require referral, general

anaesthesia or additional preparation. . .[6,8,9,13,15]
3.2.2 Imaging in unstable patients

The choice of an imaging modality depends on the diagnostic question and the patient's
ability to tolerate the examination. Factors such as examination time, patient restraint,
sedation, general anaesthesia and continuous physiological monitoring influence which
imaging examination can be performed in emergency. In unstable patients, stabilisation

and treatment of immediately life-threatening abnormalities take priority over advanced
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diagnostic investigations. The first examination answers the question that matters at that
moment. ..[6,8,9,14,38,104,105]

Radiography remains one of the fastest imaging techniques and usually requires only
minimal patient restraint. Images are obtained rapidly with little patient manipulation.

Radiography is often the first imaging examination performed in emergency patients.
.. [9,10,104]

Ultrasonography can often be performed in conscious patients without interrupting
physiological monitoring. Focused point-of-care ultrasonography (POCUS), including
abdominal FAST (AFAST) protocols, is performed at the patient's side and rapidly
identifies free abdominal fluid. The examination can be repeated during stabilisation to
monitor changes and guide treatment. Complete abdominal ultrasonography takes longer
and 1s usually performed after the patient's condition has stabilised. .. [8,13,15,104,105]
Computed tomography (CT) acquires images within seconds. Preparing and
anaesthetising the patient usually takes longer than the scan itself. CT is mostly reserved
for patients that can tolerate transport and general anaesthesia, unless delaying the
examination would compromise diagnosis or treatment. Continuous physiological
monitoring i1s maintained throughout the procedure. .. [9,40,41,48]

Magnetic resonance imaging (MRI) requires the longest examination time of the
routinely available imaging modalities. Complete patient immobility requires general
anaesthesia. MRI is usually performed in clinically stable patients or when other
imaging techniques cannot answer the diagnostic question. Continuous physiological
monitoring is maintained throughout the examination. .. [9,14,51]

Endoscopy requires gastrointestinal preparation and general anaesthesia. It permits
direct visualisation of the gastrointestinal mucosa and biopsy collection. Preparation and
recovery prolong the procedure. Endoscopy is usually performed after patient

stabilisation or in clinically stable patients. ..[4,7,16]



48

In unstable patients, imaging begins with the examination that can be performed
immediately. Radiography and POCUS frequently guide the first treatment decisions.
CT, MRI and endoscopy follow after stabilisation or when the expected diagnostic
benefit justifies the additional risk associated with transport or general anaesthesia.
.. [6,8,9,104,105]

3.2.3 Operator dependence

Recognising an abnormal image is only the first step. Accurate diagnosis depends on
correct interpretation within the anatomical and clinical context. Some imaging
examinations depend mainly on correct image acquisition. Others rely primarily on
image interpretation. Accurate image interpretation requires more than recognising
imaging abnormalities. It requires detailed knowledge of normal anatomy, disease
mechanisms and differential diagnoses. The same imaging finding may have different
clinical significance depending on the patient's presentation. Both image acquisition and
image interpretation influence diagnostic accuracy and the consistency of imaging
findings.. . [6,9,10,30]

Radiography is one of the least operator-dependent imaging modalities during image
acquisition because standard positioning protocols are easily reproduced. Diagnostic
accuracy depends mainly on image interpretation, particularly when abdominal soft
tissue changes are subtle or normal anatomical variation must be distinguished from
disease.

Ultrasonography is the most operator-dependent imaging modality discussed in this
chapter. Probe positioning, image acquisition and interpretation all depend on operator
experience. Small differences in examination technique may alter image quality and
increase interobserver variability, particularly when assessing subtle gastrointestinal

wall lesions or differentiating inflammatory from neoplastic disease. .. [13-15,86]
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Computed tomography (CT) and magnetic resonance imaging (MRI) use standardised
scanning protocols, reducing operator variability during image acquisition. Diagnostic
accuracy depends mainly on image interpretation. Interpretation requires correlation
with the clinical presentation and relevant differential diagnoses. ..[9,41,48,51]

Endoscopy depends on both technical skill and image interpretation. Complete
examination of the accessible gastrointestinal tract, recognition of subtle mucosal lesions
and collection of representative biopsy samples all influence the diagnostic yield.
Operator dependence decreases as image acquisition becomes more standardised.
Diagnostic accuracy depends on correct image interpretation for every imaging

modality. .. [7,16,41,85,106]
3.2.4 Safety

Patient safety influences the choice of every imaging modality. The main risks are
exposure to 1onising radiation, sedation or general anaesthesia, administration of contrast
media and invasiveness. The imaging examination should answer the clinical question
with the lowest necessary risk.. . [9,13,16,51]

Radiography and computed tomography (CT) use 1onising radiation. CT delivers higher
radiation doses than radiography. Every examination should be justified and repeated
radiation exposure avoided unless it contributes to patient well-being. . . [9,26,27]
Ultrasonography, including contrast-enhanced ultrasonography (CEUS), and magnetic
resonance imaging (MRI) do not use ionising radiation. Both techniques can be repeated
without radiation exposure. MRI usually requires general anaesthesia because complete
patient immobility is necessary throughout the examination. . . [9,24,51,70]

Radiography and ultrasonography are often performed in conscious patients. CT, MRI
and endoscopy usually require sedation or general anaesthesia. Anaesthetic risk must
always be weighed against the expected diagnostic benefit, particularly in unstable

patients. .. [6,8,104]



50

Intravenous contrast agents used for CT and CEUS are generally well tolerated. Adverse
reactions are uncommon but may occur. Patients should be assessed before contrast
administration and monitored throughout the examination. . . [9,24,48]

Imaging-related complications are uncommon. For most imaging modalities, the main
risks are associated with sedation, general anaesthesia or contrast administration, not
with the examination itself. Endoscopy carries an additional risk because biopsy
collection and manipulation of the gastrointestinal tract may result in haemorrhage or,
rarely, gastrointestinal perforation. The imaging modality should answer the clinical

question while exposing the patient to the lowest necessary risk. . .[4,9,16,27,104]
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Table 16. Practical considerations influencing imaging modality selection

Real-time Operator
Modality Sedation / GA Tissue sampling Availability
assessment dependence
Radiography Usually not required No No Low—Moderate | Widely available
) Image-guided sampling ) ) )
Ultrasonography | Usually not required Yes ] High Widely available
possible
Image-guided sampling Usually requires
CT Frequently required No i Moderate
possible referral
General anaesthesia
MRI ) No No Moderate Limited
required
General anaesthesia ) Usually requires
Endoscopy ) Yes Yes High
required referral
CEUS Usually not required Yes No High Limited
Elastography Usually not required Yes No High Limited
o Sedation occasionally  |Functional ‘ o
Scintigraphy ) No Moderate Highly limited
required assessment

..[9,13,16,24,27,30,32,38,51,104]
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3.2.5 Practical summary

Selecting an imaging modality begins with the diagnostic question. The final choice is
influenced by the patient's condition, equipment availability, operator experience and
procedural safety. .. [6,14,104]

No single imaging modality answers every diagnostic question. Selecting the right
examination at the right time is more important than performing unnecessary imaging.
Radiography, ultrasonography, CT, MRI and endoscopy complement one another, and
the diagnostic question determines which modality, or combination of modalities, is

most appropriate for each patient. .. [4,6,9,13,41]
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Chapter 4. Imaging approaches in canine gastrointestinal disorders

Introduction

Previous chapters compared gastrointestinal imaging modalities according to their
diagnostic capabilities and practical characteristics. This chapter focuses on their
application in clinical decision-making. The imaging strategy is determined by the
clinical problem, the diagnostic question and the patient's condition, not by a fixed
sequence of imaging modalities. Each section is organised around the main diagnostic
questions that guide imaging selection in clinical practice. The emphasis is not on
individual imaging modalities but on their role in answering specific clinical questions
and supporting clinical decision-making. Secondary gastrointestinal disorders and
ulcerative or erosive diseases are not discussed separately because they do not represent

independent imaging pathways within the scope of this thesis. . . [6,9,13,14]
4.1 Imaging approach in gastrointestinal emergencies

Emergency imaging is guided by the diagnostic question and the patient's clinical
stability. In unstable patients, treatment of life-threatening abnormalities and initial
stabilisation take priority over further diagnostic procedures. The imaging strategy
depends on the immediate clinical question and the patient's ability to tolerate the
examination. . . [6,8,104,105]

The initial imaging aims to show abnormalities that influence immediate clinical
decisions. Imaging findings should always be interpreted together with the physical
examination and laboratory data because emergency imaging rarely provides a complete

diagnosis on its own. . . [8,104,105]
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4.1.1 Initial imaging in unstable patients

The initial imaging assessment must answer immediate clinical questions without
delaying stabilisation. ..[9,104,105]
The examination focuses on four main questions:

o Is free abdominal fluid present?

 Is gastrointestinal dilatation present?

« Is there evidence of obstruction or perforation?

o [Is additional imaging necessary?
The initial imaging examinations should answer these questions rapidly while
minimising patient handling. POCUS and radiography are selected as first-line imaging
techniques in most emergency patients. AFAST protocols allow detection of free
abdominal fluid and repeated assessment during stabilisation. .. [15,104,105]
Radiography evaluates abdominal gas distribution, gastric and intestinal dilatation and
organ position. In dogs with suspected gastric dilatation-volvulus (GDV), radiographs
may show gastric displacement and pyloric malposition. Some GDV variants may be
difficult to distinguish from simple gastric dilatation on radiographs alone and should

always be interpreted together with the clinical examination. .. [9,10,30,38,107]
4.1.2 POCUS and radiography in emergency decision-making

POCUS and radiography provide complementary information during the initial
assessment of emergency patients. POCUS evaluates abdominal fluid, intestinal
structures and abnormalities that can be monitored during stabilisation. Radiography
complements POCUS by assessing abdominal gas distribution, gastric and intestinal
dilatation, and organ position. .. [9,15,86,104,105]

The choice and sequence of examinations depend on the diagnostic question and patient
stability. In many emergency patients, POCUS and radiography provide sufficient

information to determine whether additional imaging is necessary. When the initial
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imaging findings do not adequately answer the clinical question, further imaging may be

indicated for additional anatomical or mucosal assessment. . . [8,9,14,20,104]
4.1.3 Additional imaging after initial stabilisation

When the initial imaging does not provide enough answers, additional imaging may be
necessary after patient stabilisation.

Computed tomography (CT) is selected when radiography and ultrasonography do not
provide sufficient anatomical information. In emergency patients, CT identifies the
location and cause of gastrointestinal obstruction, assesses intestinal complications and
characterises gastrointestinal and adjacent abdominal abnormalities relevant to treatment
planning. . .[6,104]

CT usually requires general anaesthesia and contrast administration. It is generally
performed after initial stabilisation. . . [40,41,48,50,89,90]

Endoscopy is performed when direct visualisation of the gastrointestinal mucosa or
collection of biopsy samples is necessary. In emergency patients, its main indications
include removal of accessible foreign bodies, evaluation of mucosal lesions and
investigation of suspected gastrointestinal bleeding. Patient preparation and general
anaesthesia are required before the procedure. .. [4,7,16,61]

Magnetic resonance imaging (MRI) may be performed when additional soft tissue
characterisation is needed. MRI requires prolonged examination time and complete
patient immobility, which usually necessitate general anaesthesia. . .[14,51,54]

POCUS and radiography provide the initial assessment. CT, endoscopy and MRI are
introduced after patient stabilisation when additional anatomical or mucosal information

1S necessary. . . [6,104,105]
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4.2 Imaging approach in obstructive gastrointestinal disease

When gastrointestinal obstruction is suspected, imaging determines whether mechanical
obstruction is present, identifies its location, establishes the underlying cause and
assesses intestinal compromise. . . [4,8,14,20,108]
The main imaging questions in obstructive gastrointestinal disease are:

« Is mechanical obstruction present?

o Where is the obstruction located?

o What is the cause?

« Are there signs of intestinal compromise? .. [13,41,48]
The interpretation of imaging findings requires differentiation between mechanical
obstruction and functional gastrointestinal disorders. Intestinal dilatation alone does not
establish the cause of gastrointestinal dysfunction and should always be interpreted
together with the clinical examination. ..[4,6,7] The imaging strategy is determined by

these diagnostic questions.
4.2.1 Radiography and ultrasonography in obstructive gastrointestinal disease

The 1nitial imaging objective is to determine whether mechanical obstruction is present
and to show imaging findings that require further investigation. .. [4,6,9]

Radiography is one of the first imaging examinations performed when gastrointestinal
obstruction is suspected. It evaluates intestinal gas distribution, intestinal dilatation,
abdominal detail and imaging patterns that help localise obstruction. Radiographic
findings support differentiation between obstructive and non-obstructive causes of
gastrointestinal signs but may not show the underlying cause. .. [8-10,86]

Ultrasonography evaluates the gastrointestinal wall, luminal contents and intestinal
motility. It identifies obstructing material, focal intestinal abnormalities, intussusception

and changes associated with intestinal compromise. Assessment of intestinal wall
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layering and adjacent abdominal structures helps identify intestinal compromise and
associated complications. .. [8,9,13,15,20]
The diagnostic question determines the choice between radiography and

ultrasonography. .. [6,13]
4.2.2 Additional imaging after initial assessment

Computed tomography (CT) is selected when radiography and ultrasonography do not
provide sufficient anatomical information. In obstructive gastrointestinal disease, CT
identifies the location and cause of obstruction, assesses intestinal complications and
characterises gastrointestinal and adjacent abdominal abnormalities relevant to treatment
planning. . . [40,41,48,108]

Contrast-enhanced CT evaluates intestinal perfusion and changes associated with
inflammation or intestinal compromise. CT findings may contribute to clinical decision-
making when the cause of obstruction requires further clarification. .. [14,14,48]
Endoscopy is performed to directly assess accessible gastrointestinal mucosa or
intraluminal abnormalities. In obstructive gastrointestinal disease, its applications
include evaluation and removal of accessible foreign bodies and assessment of mucosal
lesions.. . [4,7,16]

Magnetic resonance imaging (MRI) may be performed when further soft tissue
characterisation is needed. MRI requires prolonged examination time and complete
patient immobility, which usually necessitate general anaesthesia.

The imaging approach in obstructive gastrointestinal disease is guided by the diagnostic
question. Initial imaging examinations determine the presence and consequences of
obstruction. CT, endoscopy and MRI are introduced when additional anatomical or

mucosal information would influence clinical decision-making. .. [6,14]
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4.3 Imaging approach in chronic enteropathy

Chronic enteropathy comprises a group of disorders with persistent or recurrent
gastrointestinal signs. Imaging contributes to the diagnostic evaluation by identifying
structural abnormalities and disease processes that may produce a similar clinical
presentation. It also evaluates the distribution of intestinal changes and associated
extraintestinal abnormalities. . .[1,4,5,7]
The main imaging questions in chronic enteropathy are:

e Which gastrointestinal segments are affected?

e What structural intestinal abnormalities are present?

e Are the imaging findings compatible with chronic enteropathy?

e Do the findings suggest another disease process?
Imaging findings are interpreted together with the history, clinical examination and
laboratory results. Chronic enteropathy remains a diagnosis of exclusion and imaging
alone does not establish the diagnosis. These diagnostic questions guide the imaging

strategy and further investigation. .. [4-7]
4.3.1 Ultrasonographic assessment in chronic enteropathy

The initial imaging objective is to evaluate the distribution and character of
gastrointestinal abnormalities and to show findings that suggest an alternative diagnosis.
Ultrasonography evaluates gastrointestinal wall thickness, mural layering, echogenicity,
luminal contents and intestinal motility. It also assesses abdominal lymph nodes,
adjacent organs and the peritoneal cavity. These findings help determine the extent of

intestinal involvement and show abnormalities that may alter the diagnostic pathway.
.. [5,7,13,15]

Diffuse or multifocal intestinal changes with preserved mural layering may be

compatible with chronic enteropathy. Focal wall thickening, marked disruption of mural
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layering, mass formation or pronounced lymphadenopathy may increase suspicion of
infiltrative or neoplastic disease. .. [4,13,15]

Similar ultrasonographic appearances can occur in inflammatory and neoplastic
disorders and these findings cannot reliably establish the underlying pathological
process. .. [4,5,13,15,86,109]

Doppler ultrasonography and contrast-enhanced ultrasonography (CEUS) may provide
additional information about bowel wall vascularity or perfusion when ultrasonographic
findings are inconclusive. These techniques complement structural assessment but do
not replace cytology or histopathology when tissue diagnosis is indicated. ..[13,24,72]
Ultrasonographic findings guide further diagnostic investigation by identifying the
affected intestinal segments, showing abnormalities outside the gastrointestinal tract and

helping determine the most appropriate method of tissue sampling. .. [4,6,7,13,13]
4.3.2 Endoscopy, tissue diagnosis and additional imaging

Endoscopy is performed when direct mucosal visualisation and collection of biopsy
samples would contribute to diagnosis. In stable dogs, its position in the diagnostic
pathway depends on disease severity, laboratory findings, response to treatment trials
and suspicion of infiltrative or neoplastic disease. . . [4,5,7,16,60,86]

Endoscopy evaluates the mucosal surface of accessible gastrointestinal segments and
allows targeted biopsy collection. Histopathology contributes to differentiation between
inflammatory enteropathy, intestinal lymphoma and other infiltrative disorders.
Diagnostic interpretation depends on collection of adequate samples from the relevant
gastrointestinal segments. . .[1,4,7,16,60,61]

Endoscopic biopsies assess the mucosa but may not fully represent abnormalities
confined to deeper layers of the gastrointestinal wall. When ultrasonography suggests

predominantly transmural disease or a focal lesion that is unsuitable for endoscopic
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sampling, ultrasound-guided sampling or full-thickness biopsy may provide more
appropriate diagnostic material. .. [4,13,16,61,86]

Capsule endoscopy may provide additional mucosal information in stable dogs with
unexplained gastrointestinal bleeding by showing small-intestinal lesions beyond the
reach of gastroduodenoscopy and colonoscopy. Computed tomography (CT) may be
performed when broader assessment of the abdomen or more precise anatomical
characterisation is needed. It evaluates transmural abnormalities, adjacent abdominal
structures and extraintestinal disease extension that may influence further investigation
or treatment planning. Magnetic resonance imaging (MRI) may contribute when
additional soft tissue characterisation would answer a specific diagnostic question. Its
use in chronic enteropathy is uncommon and depends on the location and nature of the
suspected abnormality. . . [41,48,51,54,59]

The imaging approach in chronic enteropathy is guided by the need to identify structural
disease, exclude relevant alternative diagnoses and determine the next diagnostic step.
Ultrasonography provides the main structural assessment. Endoscopy and biopsy
provide mucosal and histopathological evaluation. CT, MRI or alternative sampling
techniques enter the pathway when the suspected disease extends beyond the accessible

mucosa.. . [4,7,9,13]
4.4 Imaging approach in gastrointestinal neoplasia

Gastrointestinal neoplasia comprises a heterogeneous group of diseases that differ in
tumour type, growth pattern, anatomical distribution and imaging appearance. No single
imaging strategy is suitable for every patient. Initial imaging aims to identify lesions that
raise suspicion of neoplasia and define the next diagnostic step. Subsequent imaging
guides tissue sampling, determines disease extent and contributes to treatment planning.
Imaging findings alone cannot establish a definitive diagnosis because the appearance of

gastrointestinal neoplasms varies according to tumour type, lesion distribution and
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biological characteristics. Definitive diagnosis requires cytology or histopathology.
.. [6,9,14,101]

The main imaging questions are:
« Do the imaging findings raise suspicion of gastrointestinal neoplasia?
« Are the imaging findings more consistent with a benign or malignant process?
o Which imaging examination or tissue sampling procedure is required next?
« What is the anatomical extent of disease?
o Is local invasion present?

« Is metastatic disease suspected?
4.4.1 Imaging for lesion detection and characterisation

The initial imaging objective is to determine whether a lesion is compatible with
gastrointestinal neoplasia and define the next diagnostic step. The imaging approach
depends on the clinical presentation, suspected tumour type, lesion location and
diagnostic question. .. [6,13,14,101,110]

Ultrasonography is commonly used for initial lesion detection and characterisation in
dogs with suspected gastrointestinal neoplasia. ..[13,1586,101] Doppler ultrasonography
and contrast-enhanced ultrasonography (CEUS) may contribute when assessment of

vascularity or perfusion provides additional information for lesion characterisation.
.. [49,72,91,111]

Elastography remains an emerging adjunct for lesion characterisation and currently has a
limited evidence base in canine gastrointestinal neoplasia. .. [24,63,70,77,112]

Computed tomography (CT) is introduced when ultrasonography does not provide
sufficient anatomical definition or when additional anatomical information would
influence the diagnostic pathway. It plays an important role in tumour staging by
evaluating the anatomical extent of disease, local invasion and regional lymph node
involvement. Whole-body CT may show suspected distant metastatic disease and

contribute to treatment planning. Imaging findings increase or reduce suspicion of
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neoplasia and determine the need for tissue sampling or further imaging. They cannot
reliably  distinguish inflammatory from neoplastic lesions 1in all cases.

.. [14,40,41,48,49,101,110,112,113]

4.4.2 Imaging guidance for tissue sampling

Once a lesion has been identified, imaging determines the most suitable approach for
obtaining a diagnostic sample. The choice of sampling technique depends on lesion
location, depth, accessibility, the patient's clinical condition and the anticipated
diagnostic yield of the procedure. . . [4,13,101]

Endoscopy is indicated for lesions involving the gastrointestinal mucosa that are
accessible by upper or lower gastrointestinal endoscopy. Upper GI endoscopy evaluates
the oesophagus, stomach and proximal duodenum, whereas lower GI endoscopy
evaluates the colon, rectum and terminal ileum when intubation of the ileocaecal valve is
possible. .. [4,16,61]

It allows direct visualisation of the lesion and collection of biopsy specimens. The
diagnostic yield depends on lesion distribution and biopsy depth because superficial
samples may not represent infiltrative or submucosal disease. . . [4,13,48,61]
Ultrasonography guides fine-needle aspiration or core biopsy of gastrointestinal masses,
enlarged lymph nodes and accessible metastatic lesions. Before image-guided biopsy of
highly vascular organs or deep abdominal lesions, the patient's coagulation status and
overall clinical condition should be assessed. CT-guided biopsy may be performed when
ultrasonographic guidance is not feasible or when lesion location limits a safe
percutaneous approach. Imaging determines not only where tissue should be obtained

but also which sampling technique is most likely to provide a definitive diagnosis.
.. [6,9,113]
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4.4.3 Imaging for staging and treatment planning

Following lesion identification and diagnostic sampling, imaging defines disease extent
and supports treatment planning. The main staging questions concern local invasion,
regional lymph node involvement and distant metastasis. Computed tomography (CT)
defines the anatomical extent of the primary lesion, evaluates its relationship with
adjacent abdominal structures, identifies regional lymphadenopathy and shows
suspected abdominal metastatic disease. Whole-body CT, including thoracic imaging
when indicated, contributes to assessment of distant metastatic disease and
comprehensive tumour staging. .. [6,9,49,101,111,113]

Magnetic resonance imaging (MRI) may be performed when additional soft tissue
contrast is needed to define lesion extension or involvement of adjacent structures
beyond the information provided by ultrasonography or CT. ..[14,51,91]

Imaging findings define disease distribution, support treatment planning and identify
lesions suitable for surgical resection or image-guided sampling. The imaging strategy

continues to depend on the diagnostic question. .. [6,14,49,101,111]
4.5 Imaging approach in gastrointestinal motility disorders

Gastrointestinal motility disorders represent a distinct diagnostic category because the
primary abnormality may be functional without an identifiable structural abnormality.
Imaging aims to identify structural abnormalities that may impair gastrointestinal
movement. It evaluates gastrointestinal motility and transit when structural imaging

findings do not fully explain the clinical signs. ..[4,7,9,13]
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The main imaging questions in gastrointestinal motility disorders are:

e [s impaired gastrointestinal movement associated with a structural abnormality?

e Which gastrointestinal segment is affected?

e Does abnormal movement occur during swallowing or gastrointestinal transit?

e Can gastrointestinal transit abnormalities be evaluated objectively?
The imaging strategy depends on the diagnostic objective. This may include
differentiation between structural and functional abnormalities, assessment of

gastrointestinal movement or evaluation of gastrointestinal transit. . .[4,7,92]
4.5.1 Imaging differentiation between structural and functional abnormalities

The initial 1maging objective is to determine whether impaired gastrointestinal
movement is associated with a structural abnormality or represents a primary functional
disorder. Radiography and ultrasonography are used to show structural abnormalities
that may interfere with normal gastrointestinal motility, including obstruction,
gastrointestinal distension or mural disease. . .[4,13,15,92]

Ultrasonography allows real-time information of gastrointestinal motility by visualising
intestinal contractions and movement. Altered motility may support suspicion of a
functional disorder but should always be interpreted together with structural imaging

findings and the overall clinical presentation. .. [9,13,15,92]
4.5.2 Imaging assessment of swallowing, gastrointestinal movement and transit

The imaging objective is to show abnormalities that become apparent during swallowing
or gastrointestinal movement. Fluoroscopy provides dynamic evaluation of swallowing,
oesophageal motility, gastrointestinal transit and the passage of contrast material
through the digestive tract. It is useful when assessment of movement over time is

necessary, or when dynamic abnormalities cannot be seen by static imaging techniques.
.. [7.92]
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Scintigraphy provides quantitative assessment of gastrointestinal transit and may be
performed when objective measurement of functional activity is needed. It contributes to
the evaluation of gastric emptying, oesophageal transit and other gastrointestinal transit
abnormalities. . . [64,65,69]

These imaging techniques complement structural imaging. They are introduced when
anatomical imaging findings do not fully explain the clinical signs or when the
diagnostic question requires objective assessment of gastrointestinal movement or

transit. .. [4,7]
4.5.3 Summary

The selection of imaging modalities in canine gastrointestinal disease depends on the
clinical problem being investigated and the diagnostic question that needs to be
answered. Emergency patients require rapid identification of life-threatening
abnormalities. Inflammatory disorders require assessment of intestinal structure and
selection of appropriate diagnostic procedures. Neoplastic diseases require lesion
detection, diagnostic sampling and staging. Motility disorders require evaluation of
gastrointestinal movement and transit. . .[4,7,9,101]

No single imaging modality provides all the information necessary for every patient.
Each technique contributes different diagnostic information, and their value depends on
the clinical context, patient condition and the objective of the examination. An effective
imaging strategy integrates complementary imaging modalities in order to guide clinical

decision-making and support patient management. . . [6,9,13,14]
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Chapter 5. Discussion

The literature reviewed in this thesis shows how diagnostic imaging is used to
investigate canine gastrointestinal disease. Early studies mainly evaluated individual
imaging modalities. More recent publications describe how different techniques are
combined during the diagnostic process. The reviewed evidence is not evenly distributed
across imaging modalities. Some techniques are supported by numerous clinical studies.
Others are represented mainly by recent publications or small case series. Study design,
patient population and study objectives vary between publications. Direct comparison is
not always possible. These differences influenced the interpretation of the evidence
presented in this thesis.

No single diagnostic algorithm is suitable for every patient. Imaging is selected
according to the clinical presentation, the suspected disease process and questions being
asked at that stage of the investigation. This is why the thesis is organised around
diagnostic problems instead of individual imaging modalities. This structure reflects
everyday clinical decision-making.

A recent retrospective comparison of preoperative imaging and intraoperative findings
reached a similar conclusion. Imaging discrepancies occurred under routine clinical
conditions, even after appropriate diagnostic investigation. False-negative findings and
occasional misinterpretation remained possible. Imaging findings are interpreted
together with the patient's clinical signs. Definitive diagnosis requires cytological or
histopathological confirmation. Individual reports and small clinical studies describe
situations in which expected imaging patterns are absent or misleading. . . [114]

Frances et al. reported several dogs with histologically confirmed gastrointestinal
lymphoma despite normal ultrasonographic  examinations. ..[115] Normal
ultrasonographic findings do not exclude clinically significant disease. Yasuda et al.

described a dog in which MRI identified abnormalities not recognised by CT and
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influenced clinical management. ..[57] Jeon et al. reported ultrasonographic, CT and
PET-CT findings consistent with intestinal neoplasia. Histopathology identified
granulomatous enteritis. ..[116)Nam et al. described a similar diagnostic challenge.
Imaging suggested intestinal lymphoma, but histopathology confirmed an intestinal mast
cell tumour. .. [117] Defarges et al. reported dogs with gastrointestinal angiodysplasia that
remained unseen by conventional endoscopy and even exploratory surgery. Video
capsule endoscopy identified the lesions. . . [63]

These examples do not reduce the value of diagnostic imaging. They show that every
imaging modality has strengths and limitations. Imaging findings must always be
interpreted together with the clinical picture. Cytology or histopathology remains
necessary when a definitive diagnosis is required. Understanding the capabilities and
limitations of each imaging modality is an essential part of clinical decision-making.
One of the main observations from this thesis is that selecting an imaging modality
cannot be reduced to a disease-based algorithm alone. Different imaging techniques are
often associated with specific gastrointestinal disorders, but the optimal examination is
influenced by the individual clinical context. Patient stability, body condition, lesion
location, equipment availability, operator expertise and, above all, the diagnostic
question being asked, all influence which imaging modality is most appropriate for an
individual patient. Imaging modalities are not competing techniques arranged in a
hierarchy of diagnostic value. Each of them is a complementary diagnostic tool whose
usefulness depends on the clinical question being asked and the circumstances of the
individual patient.

This perspective shows why diagnostic imaging asks for clinical reasoning rather than
protocol-driven decision-making alone. Clinical guidelines provide valuable frameworks
for investigation, but they cannot account for every combination of patient factors seen

in practice. Selecting the most appropriate imaging modality stays an individual clinical
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decision that combines current evidence with the characteristics of the patient and the
diagnostic question being asked.

This thesis does not propose a universal diagnostic algorithm for canine gastrointestinal
disease. The idea was to show how understanding the strengths and limitations of
different imaging modalities may help to adapt diagnostic strategies to individual

patients.
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Chapter 6. Conclusion

This thesis supports four main conclusions about the use of imaging modalities in canine

gastrointestinal disease.

1. Each imaging modality contributes unique diagnostic information.

GI diseases often produce similar clinical signs despite different underlying pathological
processes. Different imaging modalities provide different types of diagnostic
information. Some show structural abnormalities, others define disease extent, guide
tissue sampling or assess functional changes. The choice of imaging modality depends
on the diagnostic question and the information needed for the individual patient.

2. Imaging modalities complement one another.

No imaging modality replaces another in every clinical situation. The imaging
modalities complement one another, as each contributes different diagnostic
information. Using them together, when appropriate, provides a more complete picture
than relying on a single examination.

3. Every imaging modality has strengths and limitations.

No imaging modality provides all the information necessary in every patient. Each
technique has advantages and limitations. Diagnostic value depends on the clinical
question, the suspected disease process and the stage of the investigation.

4. Modern imaging supports a stepwise diagnostic approach.

Multiple imaging modalities make stepwise diagnostic investigation possible. In many
cases, the least invasive examination capable of answering the clinical question can be
performed first. Additional imaging is used only if further information is needed.

This approach reduces unnecessary diagnostic investigations. Diagnostic accuracy is
maintained.

Ultimately, the diagnostic question determines the imaging strategy.
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