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lé TransEsophageal Echocardiography
TEE

O cuvduaopoc 2 Kal 3 SLAOTACEWV PE EYXPWHO,
TTOAMLKO Kol cuvexec Doppler emutpenet:
» AP N MOAUTLLWY SLOyVWOTIKWY TTANPOdOpLWY YL
v tnv Sopun
v’ TNV Asttoupyio kapStakwv Sopwv Kot BoABidwv
» ALOyVWOTLKA TEXVLKN EKAOYNC:
= afloAoynon Asttoupyiog npooBeTikwy BaABidwv
" aLtoAoynon tn¢ SUoAELToupyLaC TOUC

EvaiocOnoia 95-98%, €101kéTnTOa 94-98%



LiiTransEsophageaI Echocardiography

TEE

ASE GUIDELIMNES AND STANDARIDS

Guidelines for Performing a Comprehensive
Transesophageal Echocardiographic Examination:
Recommendations from the A Mmerican Society of
Echocardiography and the Society of Cardiovascular
Anesthesioloaists

() Am Soc Echocardiogr 2013;26:921-84.)

Table 4 General indications for TEE

General indication

Specific examples

1. BEvaluation of cardiac and aortic structure and function in stuations
where the findings will alter management and TTE is non-
diagnostic or TTE is deferred because there is a high probability
that it will be non-diagnostic.

2. Intraoperative TEE.

—

3. Guidance of franscatheter procedures

————

4. Critically il patients

oo

po oo

=2

Detailed evaluation of the abnormalities in structures that are
typically in the far field such as the aorta and the left atrial
appendage.

. Evaluation of prosthetic heart valves.
. Bvaluation of paravalvular abscesses (both native and pros-

thetic valves).

. Patients on ventilators.
. Patients with chest wall injuries.

Patients with body habitus preventing adequate TTE imaging.

. Patients unable to mowve into left lateral decubitis postion.

All open heart (i.e., valvular) and thoracic aortic surgical pro-
cedures.

. Use in some coronary artery bypass graft surgeries.
. Moncardiac surgery when patients have known or suspected

cardiovascular pathology which may impact outcomes.
Guiding management of catheter-based intracardiac proce-

dures (including septal defect closure or atrial appendage
obliter ation, and transcatheter valve procedures).

Patients in whom diagnostic information is not obtainable by
TTE and this information is expected to alter management.




Lé Ateyxetpntikn TEE

»  EmuPeBaiwon tnC mpoeyxelpnTkNS Stayvwong

= Evtoruon veac N pn dtayvwoBeiocac maboAoyliog (2.8-38.6%)
" ALEYXELPNTLKO mMonitoring

=  EAaylotomoinon Twv Ko uvwv

= AU&non TNC AMOTEAECUATIKOTNTOC TNG EMEMBAONC
kaBodnywvtac XeLpLopoUg

=  ExTipnon twv amoteAeopATwWY TNE EMEPBaonc

» MeAeth avadopAc Yo CUYKPLON LE TN WLETEVXELPNTLKN
QUTTELKOVLON

» g eneilyov xepoupyeio n TEE avadopdc punopel va
QTTOTEAECEL TNV KUPLA SLayvwoTiKkn e€€taon



TEE kat aoptikn BaABida

ACQUISITION

3D views of Aortic valve

Use biplane views to chech that the sortic valve
annulus & centared within the acquisition plana

E o0 0 view The
wave ereface from the

B. ME AV LAX View 4. TO LAX Wiew PRESENTATION

Rhl‘t‘att 180"

o view the

ventricular
Ade

Standard aortic valve view from the left Standard aortic valve view from the ascending
ventricular The right Y casp The right coronary cusp
thauld ba located at the b o'chack pacitian thow'd ha lacated 3t tha & a'lock position

10. ME AV SAX View 0. TG RV Three-dimensional transesophageal echocardiographic imaging acquisition steps for the AW
Il lexms - Bicbil enue Wissear

Severely Leaky
Aortic valve

u




L‘i >toxol TEE yia AVR vs repair

=  EmPeBaiwon mpoeyxelpnTkAg dtayvwaonc

= Evrtoron adldyvwotng naboAoyiog ou pnopei va aAlaéet
TO XELPOUPYLKO TTAQVO
» 2e AVR (13% aAAayn xelp mAavou, 1.6% un npoy/vn MVR)

= AfloAoynon duvatotntog emdlopBwonc TNC LOPTLKAG
e KabBodniynon tomoBetnong evboayyslokwyv KoBeTnpwyv
e ALEYXELPNTLKO Monitoring

e Amnodcopevon amno EZK pe aodpaiela

e EmuPeBaiwon emituyiog tnc emepPaong

e ATOKAELOMOC EMULITAOKWV
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ErBeBaiwon Stayvwong

atttoloyia o
Avatopia-popdoloyia BarBidag ) (DY, l
aplOUog yYAw)ivwy, Kvntikotnta g - Y "(
TIAXOG, ATOTITAVWON YAwXIVWwV o o e
BaOpog anotitdvwong daktuliou,
QLoPTLKAG pilag _ }E—/A;oﬂ | =
Ektipnon BaBuou dlataong aopTikng />j ﬁynﬂ
pllag :Ccosgma'—;za}:;
rntal®oloyia |
OTEVWON-AVETIAPKELA

‘f—#
CrOSS-C nai tannuhtmn




P

Ektipnnon Baputntoc

Acortic Regurgitation

Mild Moderate Severe
Qualitative
Angicgraphic grade 1+ 2+ 3I-A4+
Color Doppler jet width Central jet, width Greater than Central jet, width
less than 25% mild but no signs greater than
of LVOT of severe AR 65% LVOT
Doppler vena contracta Less than 0.2 0.2-0.6 Greater than 0.6
weiclth {em)
Quantitative (cath or echo}
Regurgitant volume {ml/beat) Less thamn 20 30-59 Greater than or equal to &0
Regurgitant fraction (%) Less thamn 30 30-49 Greater than or equal to 50
Regurgitant orifice area {cm?) Less tham 0.10 O10-0.29 Greater than or equal to 0.20

Additional Essential

Criteria

Left ventricular size

Increased

IHivarag 1. Ztadlomoinoy thg Baodtntag Thg OTEV@ONGS TS

otV c PpaipPidac odugomyva ne oy Evpwmain] Erawpeia
KaodLoryy Erauic ATTELROVLON S ®al Y Ausprraviny] Etoi-

QeiCt YITEONY OO OLOVOMpiog.

LT EVOOT] aooTLRTS "Hmua Meérpua Tofapi
paipidac

Vmax (m/s) 2.6-2.9 3.0-4.0 = 4.0
Mean PG (mmHg) < 20 20-40 = 40
AVA (cm?) > 1.5 1.0-1.5 < 1.0

H TEE utroekTigd Tn coBapdtnta TnG OTEVWONG




L* Extipnon Babpou aoptikng avenApKELOG

e O BaBuoc aoPTLKNG VETIAPKELOLS
— (OWC KPLVEL ATTAYOPEUTIKA TN
Xopryynon opBodpoung
kKapdlomAnylog

Severely Leaky
Aortic valve

u

Cardioplegsa perfusion pressure =
Press aortic root < Press left ventricle



Lé ATtoKAELOpMOC aAANC maBoAoyiac

e aBnpwpdtwon aviolong et RePA
ao p'[ r] q :" e f—’f‘;:;zlher'cim -;-1-

* PFO, ASD
e £vOOKAPOLAKEC LALEC

e OpopBoc oto wtio Tou ap.
KOATIOU

e eKPBAQOTNOELC, AMOOTNMATA,
N emwkowvwvia (Redo)

e oofapn duocAsltoupyla ap.
KOLALOLC

e umtoBaABLdikn amodpaln




Li AL0oTAOELC 0LOPTLKNC pLloC

A

1. SLAPETPOC AOPTLKOU SakTUAiou
2. dlapetpoc KOAnwv Valsava

3. SLAPETPOC KOATIOOWANVWOOUC
oupBoAnc (STJ)

4. SLAPETPOC aAvIOUONC QLOPTAC

il A

ME LA view (cuotoAn) ®dT 9-10mm

OL SLaOTACELG TNG AOPTLKAC pilag oxeTilovtal pe < 6-7mm — TPOTITWON TITUXWV
nAtkia kat BSA



l'i [ewpEeTpla aopTLKNC pLloC

O Awdpetpog aoptikov daktuAiou—> erdoyr peyEBoug mMPooOEeTIKAC
» ULKPOC SAKTUALOG;;:

(yia armoduyn prosthesis-patient mismatch) e )\
18 _" | \\\ ‘ o
) ipiarston )

4

1 ’
N aotnpktn BaABida R
e { pledget
N ) TR ) L
pach (o (I |artery LM
ar dilatat] ) supra-annular -\ | interrupled

r,] BaABi-Sa |J~E > EOA :\1illw]{[lﬂ(:(‘llﬂlrl{[}iwgwu ! 4 in?nlantalion ~/ suture

L ! . Figure 4. Solutions for small aortic annulus. A Annular dilation by Manougian procedure. The commissure between
avt/on aopTknC pllag e

4

LCC and NCC is incised and a patch is placed. B: Supra-annular implant. Care should be taken to avoid an obstruction
of coronary artery. C Interrupted suture. Cutting of annular tissue while tying is a pitfal

d Quo/kan dwapetpoc ST > Srauetpo AA

o€ nepintwon ducavaloyiag

» SuokoAia ) e

» ootnpwtn BaABida;;; / 109
[ Y& Siataon tng aoptikig pllag %-(:; f@t

» avt/on BaABidag kal pilag




l% AloAoynon duvatotntoc erdblopbwonc tne
BaABidac

AvenapkeLlo. aoptkne BaABidoc
v aVWHAALEC TWV TTTUXWV

e [lepLOPLOMOC KLVNTLKOTNTOC

e [Ipomtwon, dtatpnon

v avwuoAieg aoptikng pilag . sﬁ\:ﬁr‘?‘l:x:’:::‘?:v
v’ koL ta Vo e

» To TEE £xel mpwtap)Llko pOAo otnv sKtLunon TOU UNXOWVLOUOU
(IODTLKHC (IVET[(IDKEL(IC
O Avatopwkn/Aettoupyikn aéloAoynon PAaBnc:
— popdoloyia BaABidac
— avatopio tou FAA kal aopTikn¢ pilog
— Ol00TAoELG aopTLKNC pllag

» Netrtoupykn taévounon AR

Fig. 1 — a & b: The functional aortic annulus (FAA).



MnNXavIoHOC ALOPTLIKAC OLVETIAPKELOLC

AVR vs repair

Type 1 AR

Frdncardiis rhenmabe

Large fenestrations or other
ligtue Cebects, Severs of mulb-
cusp prolapse, calcrheation

Etiology

Morphology

|| Syndrome: denenerative

e

Type 1b
'STJ +

Thin, pliable cusps, good mobiity
ts3ue ntegrity, minimal fibross of
calcication

Signifeant dencss AR Type Il

Function

All grades of a0 regurgation
prederably Types | and/ar Il

Older age. mul-mortaty, poor
left verincular kunchon, other
prosthedic valve n place

' Patient specifics |

Comorhidities

Aclve lestyle, young age
pregnancy planned, high sk
PO ES5i0N rugh Tk sparts

]

Valve replacement

Gﬁ o Valve repeie

L ; ) i il 2rnszon :j:;;un TISO.6 muiuo
Ineamspad Acrhn vake [ Rir sl poch valve I
! } ! '
AR Typel, anulis, AR Typell, cusp | Sievers Type 1 ‘ Sievers Type 0 ‘
sotusulal ,.h‘ﬂ:ll{.ll'l o ﬂm Often &R Type I, prolapee Ofwen AR Type |, large
SOMMESaWes faphe Wsu defec ikpeal Annuiu
| Davolor¥. || Cusp free margn
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AglToupyLkn TalvOUNGN KNXAVIGHWY QLOPTLKAG
QVETIAPKELOLC

Twpe |

Al class anmnulus dilatation

NMormal cusp motion with functional aortic Cusp Cusp

Twpee 11 Type 11

Prolapse Restriction

e

MMeaechanisrm

. I S| ¢ ,/ RS

FProlapse

To TEE mpwTtapXLkO pOAO OTNV:

gmihoyn acBevouc yia AVPP
oTpATNYLKA EMIGLOPBwWONC
aéloAoynon oe RT endlopbwong
[MopAyoVIEC UTIOTPOTTG:

eTinedo oVYKAELONG O€ OXEON UE TO
SdaktUALo

niapoucia UTTOA/vVNG AVEMAPKELOC
HUNKOC OUYKAELONG TITUXWV

s Repair o
=T Aortic Walwve v .r'lj Leaflet Repair
" rirmg : - e tiaary
He;:_:alr remodeling Rersrf: El."an.l:‘z:n'on - Trisrgolar Raphe
technigues = SO - shawing
(o ri Ay P e e P i Ve ] e T e SaecCtior - leiti i
aortic et Femodelirg - Free rmargin EC?.:,CIt H?_.a ion
itk SaCeA P —— abc
- FPatchr
(Saecondary) ST A =T4 b= TN =M
Aannuloplasty
Source: Mathaw 3P, Swwarminathham M, Soecubs e Crbe = .szua;
e e Y _.f!a1sc‘-3.:l,-_. T £ P Wemws e e z crLcr
A AT S e S E e S O O D) . SO
Copwright & The MoGraw-Hill Companies, Imnc. All rights reserwed.

Types 1 kat 2 cuvABwg—> AV repair




David technique: aortic root ‘re-implantation’

Tadle | Tre preserd cassif :aboa sysiem of Tk Divids coes tions

I.Ced The emigral seims o 3aced. 't 1 ylical e ¢t
I Lard| Varaburs of Yo e cehg e
I L=l Sz b wrodding e anus Aehillion, worciws of Yax Es smoeciog poced m
Tl=d% Srs buairdye v b moerigon i a4 =m irger Jotsce utk pleadas o #e
o et o shonbdi packn oo the ts of o conmas.
T.Led? Sinebuarrdgs oot s i an Long 4 6-8rm 3 4o resenblng g prmdonngs

Trwe Dards naearcre bue oo rmmas s ind 6 calors,

Typal n
ks | Ml cume Pk wbh FAA dhdation s ci plersdn 1::1 f\::'
Ia I o [ Proapes | Resinchon
i .'l
1%
&7 |Aotic Vaba Pach [ Lotat
Tlmlr mmodaling [ w0aTg i Fupar | mewes | Fopor
DTS aweyntnics Tt
Prinaiy) m n.-:.-., u:.:...r ;:':.".,. u:"m
wifs 504 L L ] Fch
LT
(Secondaryl|  5CA orey| 5A | %A | eca

Yacoub technique: aortic root ‘remodeling’

Kari F et al Circulation. 2013
David et al Ann Cardiothorac Surg 2013



[f Odnyoc tomoBeTnonc evooayyeLaKwWY
kaBetnpwv/vents

e KAVOUAQG 0TV aopTh

* KAVOUAQOC OTNnV Avw-
KATW KOAn PAEBa

e KaBetrpa otoV
otedpaviaio KOATO

e £vO00OPTIKAC OVTALAC

1810iTEPO ONUAVTIKO OTNV EAAXIOTO ETTEUBATIKA KAPOIOXEIPOUPVIKA
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TEE kat kapdlomAnyia

sample volume
(anterior wall) .

A by Ny -

selective LCA perfusion

"

S::II‘I‘IplLL‘ volume
(inferior wall)

selective LCA perfusion

L]
w
K =
&

- v Stll'l'lp]f: volume
(inferior wall)

i e el i B

TEE assess myocardial bl v during
ole in t " WS ) but not in the inferior

ed in the inferior wa

o

5

ey

-

AT 1 5

sample volume
(inferior wall)

ik Dy
Bem
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ALEYXELPNTIKO Monitoring

» Monitoring woxatuiog
» Monitoring atpoduvapLko

— Aewtoupykotnta &g ap Kowiog

—  KOPSLAKAC TTAPOXAC

» Evbokapdlakol oykou ouuatoq

(filling)
odnyog xopriynong
— uypa

— wotporna

— ayyeLodpaoTika

» Agpa otnv Kol\otnta

— mnyn
— XElplopoi de-airing

i

Intracavity air
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postbypass

e AfloAoynon emepfoaonc-faABidoc

> Em
> Em
> Em

Be
Be

Be

Balwon owoTtnc¢ tonoBetnonc (6€on-otabepotnta)
Boilwon puOLOAOYLKNC KLVNTIKOTNTAC YAWXiVWV

Balwon napoucioc-8€onc washing-signature jets

» Amnouvoia StaBaABdknc-rtapaBoAPLdknc maAvdpounonc

» lkavormolntikn Asttoupyia tn¢ mpooBetiknc BaABidoc
(StaParBLdikn kAion mieonc, amoteAeopatiko epPado otopiou)

e ATOKAELONOC ETUTAOKWY O AAAEC OOUEC

e Emapkela de-airing

» atmrodéopeuon atrd Tnv EKZ pe ac@daAsia



-
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v
e

EnBeBalwon entuyloc tng

emepfaonc

Bicuspid AV pre repair

Bicuspid valve post repair




Post AVR regurgitation




QVLXVELON ETIUTAOKWV...

AucoAeLltoupyila apLoTEPAC

Otela avemnapkela pLtpoeldouC
AlpaTwpo oloptHC—OLaXWPLOUOC
A-V block = avaykn yia Bnpatodotnon

BaABida upside down
"EAAELLOL LECOKOATILKOU-LEGOKOIALOKOU SLadppaypatoq




ls O  AwkaBsTnplakni avikatdotacn aopTtikig BaABidog
(Transcatheter aortic valve implantasion -TAVI)

Image guided procedure
TEE, ayyeloypadia, MDCT scan

=

» EruBePfaiwon kataAAnAotntoc aoeevo()qm ~
» Erlhoyn pey€Bouc BaABidac '
» BéAtiotn B€on epdutevonc

» Atlohoénon MHeTA TNV epdUTEVON
» Eykopn ovixveuon emMutAOKwY
» Monitoring kapd. Asttoupyloc
» Awaxeiplon aocBevolc

["evikr} avaioBbnoia
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TEE ko TAV “’*?‘* “‘

EriBeBaiwon kataAAnAotntac acOevouc:

AopTLkoc daktuAiog (>18mm, <29mm)

Amtouoia BpopBou ap. kolAlog

Amtouoia evepyoU evbokapditidag

Amtouoia TTAAKOC LE KlvNTO Bpoufo otnv aviovoo aopth

Mn avénpevoc kivbuvoc anodpaénc otedpaviaiov ayyeiou
(aoUppeTpn acPBeotomnoinon PaABidac, pkpn amootoon
ekpuonc otedpaviaiov)

Atrttuxn aoptikn N 1N acPfectomnotnpevn BaABida;;
KAaopoa e€wBnonc > 20%



l'5 TAVI-erttdoyn peyebouc BaABidac éég@&

...........

Muwkpn BaABida 4 MeyaAn BaABida

e Kivbuvoc petatomniong  Pnén aoptikng pilac

Ko epBoALoLOU o e Anodpaén otouiou
e YoBoapn mapaBaABLdikn otedpaviaiwyv ayyeiwv
QLOPTLKA OVETIOPKELQL e Ateld ékmtuén >

duoAettoupyia BaABidac

NS
B \\
AN

Bear in mind «oversizing»



33 TEE Ko TAVI
MeyeBoc aopTtikoU SaKTUALOU

Diastole

Systole

Annulus Sinus

H o akpBnc petpnon divetat ano CT
3D TEE: akpBeotepn og aoBeveic pe eAAeuttiko (50%) daktuAlo, amod 2D TEE

93% ouoyxétion Ue CT scan
= 3D TEE vs CT/MRI UtOEKTLA TOV QOPTLIKO SAKTUALO




L’i BeAtiotn B€on epdutevonc
TEE vs ayyeloypadia

Anterior Mitral leaflet/prosthesis
overlap

Prosthesis
upper edge

LM
ostium

Emdva 18 — Frrijnan g amdaraons Ty oTogoy Ty GTEROVITHIY aptnpiiy e MSCT

RT-3D TEE biplane mode:
» akpPnc pEtpnon anodotaong £kpuong Twv otedaviaiwy oo opTLKO
SaktUALo-TttuXEC (Kot CT)

» avtifeta ano ayysoypadia mapéxel odnyd onpeia: 2-3mm amno npoécoLla
YAwxiva pitpostdouc AV long-axis view

> { amattovuevou oykou oklaypadlkou -4, aktivoBoAlog




o e
Monitoring TAVI WA f{'ﬁ Q

|A) Passage of the catheter across the aortic valve, (B) ballooning of the valve (arrow) (C) Deployment ofthe prosthesis (arrow)

11:52:37 TISO.1 ‘miuv.o
X7-2UTOE

.

long-axis view of the implanted valve (arrow) (E) A 3D short-axis view of the implanted valve:




afltoAoynon BaABidac

1011172008 18725.26"° 101172008 1605 26"
X7-2t/Adult X7-2t/Adult

Fig. 4 - Intraoperative images from TEE. Postoperative short (left) and long axis (right) after Core-
Valve deployment, without evidence of malpositioning nor paravalvular leak.



aéloAoynon BaABidac

OQuantification of AR post TAVER: challenges and Iimitations
urgent need of validated uniform guantification criteria

Angiography Echocardiographyy Haemodynamics
Sellers” criteria Colour Doppler floww mapping: jet area AR index: (DBEP-LWEDP ) SBP
L Availability; easy to use L Mon-invasive imagingg L Availability: objective
. Subjective; contrast wolurme; £ Evaluation of paravalvular .4 Influence is Multifactorial
— overlapping structures AR complex and not validated —
D=7
12T Iln PL
ED-—JIII
ST

E =7

1=

N

8 8

TEE: A/A d1aBaABi1d1kng atrd mrapaBaABidikn TraAivopounon,
KaBopilel Tnv EkTaon—Baputnta TTapABAABISIKAG OlaPUYNG




e Metatomnion BaABidac kat epBoAlOHOC TNC:
" TIPOC TNV 0LOPTN
" TIPOC TNV OP. KOl

e NEEC TUNMATIKEC SLATAPAYEC KLVNTIKOTNTOC
(armodppaén otoplwv otedpaviaiwv ayysiwv)

e Ofelo 0OPTIKN QVETIAPKELDL
" rtopoBaAPLOik) =)  NEa BaABIOOTTAACTIKA
= SloBaABLOIK) =)  Valve in valve

e Nean emd/vn avendpkela PTpoeldolg

e Kapdlokoc smumwpuatiopoc (tpwon 6e-ap. KolAlag)

e Alaxwplopog n pién pilag tng aoptng




Figure 10 Two-dimensional (A) and three-dimensional transoesophageal echocardiography (B) images of a CoreValve™ which has been
implanted low, distorting the anterior mitral leaflet and causing mitral regurgitation (data not shown).
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