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Rozhodnuti o zpusobu Ié€by — Heart Team

Patient history
and symptoms

TRI-SCORE?

Comorbidities
Risk assessment
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Confirmation of
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Anatomical
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Heart Team treatment recommendation
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Uloha echokardiografisty
» UrCeni etiologie a mechanismu regurgitace
« Kvantifikace vyznamnosti regurgitace

« Zhodnoceni hemodynamickych duasledki na

praveé srdce

 Posouzeni anatomické vhodnosti k

intervenci

« Echokg vedeni katetriza€nich intervenci

2025 ESC/EACTS Guidelines for the management of valvular heart disease



Anatomie trikuspidalni chlopne

Aortic
Valve

nejvétsi chlopen 7-9cm?
* tenké cipy — obtizna echokg vizualizace

e dulezité okolni struktury (ACD, prevodni systém)

 variabilni anatomie - pocet cipt/skalop(

* anulus — dynamicka neplanarni struktura, dilatace
— Casto vyrazna porucha koaptace (gap)

A A = Anterior
/. P = Posterior
S = Septal

- @ = Anterior Papillary Muscle
N Hahn RT et al. JACC Imaging 2021;14
QA Urtvorite Kartows Dahou A et al., JACC Imaging 2019;12
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Klasifikace trikuspidalni regurgitace

CIED asociovana

Fibrilace sini Plicni hypertenze
- pfi onem. levého srdce
- plicni arterialni hypertenze

- plicni nemoci, embolie

SOD, 1. LEKARSKA
B FAKULTA

Hahn R. EHJ — CVI 2022 ; 23: 913-929
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Ebsteinova anomalie

Infekéni endokarditida
Prolaps
Karcinoid, trauma
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Etiologie a patofyziologie
trikuspidalni regurgitace

FUNCTIONAL/SECONDARY CIED-RELATED ORGANIC/PRIMARY
[ ATRIAL ] [
% 7

Primary tricuspid CIED-related tricuspid RV volume
regurgitation regurgitation overload

VENTRICOIARINN

RA remodelling Secondary tricuspid

regurgitation

Primary RVD

Pre-capillary
PH

RV pressure $
overload
I |
Post-capillary . _.. 3
PH Pulmonary
disorders® ‘

Ventricular FTR | CIED-Related Primary TR
Prolapse (I) RHD (IlIA)

Leaflet Tethering - +++ ++ 3 &
Leaflet Restriction - Systole Systole/Diastole - Diastole a
RA/TA Dilatation +++ ++ +/- ++ ++ | | 1
RV Dilatation +/- +++ +/- +/- +/- L. N/ -/

i - o A & HFrEF Left-sided VHD Prior Left-sided
RV Dysfunction +/ +t +/ +/ +/ | | | Left-sided VHD } |

iverzita Karlova
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Posouzeni typu a etiologie regurgitace

Primarni TR — prolaps cipu Primarni TR — infekcni endokarditis
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Posouzeni typu a etiologie regurgitace

Sekundarni TR — ventrikularni typ l Sekundarni TR — atrialni typ

Vyjadrit se k typu, etiologii trikuspidalni regurgitace
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Kvantifikace trikuspidalni regurgitace

EAE a ASE guidelines hodnoceni TR
| Parameters | Mild |  Moderate | Severe |

Qualitative

TV morphology

Interventricular septal motion

Color flow TR jet
[Note: not recommended for sole
grading of severity]

Flow convergence zone

CW signal TR jet

IVC diameter
Semi-quantitative
Color flow jet area (cm?)
[Central Jet]?
Color jet area:RA area (%)
Vena contracta (cm)
PISA Radius (cm)®

Hepatic vein flow
Tricuspid inflow

Quantitative
EROA (mm?2) [by PISA]
EROA (mm?) [by 3D]
Regurgitant volume(mL) [by PISA]
RV and RA size
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Mildly abnormal leaflets (e.g.
mild rheumatic thickening,
limited prolapse)

Normal

Small RA penetration or not
holosystolic

Not visible, transient or
small

Faint/parabolic or partial
contour

Normal

<5
10-20
<0.3
<0.5
Systolic dominance

E-wave < 1 m/sec or A-wave
dominant

<20
Unknown
<30
Usually normal

N 1. LEKARSKA

FAKULTA

Univerzita Karlova

Moderately abnormal leaflets
(e.g. moderate thickening or
prolapse)

Typically normal

Moderate RA penetration or large

penetration and late systolic

Intermediate in size and duration

Dense, variable contour

21-25cm

5-10
10-33
<0.6
0.6-0.9
Systolic blunting®

Variable

20-39¢
Unknown
30-45¢
Usually normal or mild dilatation

Severe valve lesions (e.g.
Flail leaflet, ruptured
papillary muscle, severe
retraction, large perforation
or vegetation)
Paradoxical/ volume overload
pattern

Deep RA penetration and
holosystolic jet

Large throughout systole

Dense, triangular with early
peaking contour (peak <2 m/s in
very severe TR)

>2.5cm

>10
>33
20.7
>0.9
Systolic flow reversal

E-wave 21.0 m/sec

240

>75

245
Usually dilated®

Rozsirena klasifikace TR

Variable

VC (biplane)
FROA (PISA)
3D VCA or quantitative EROA®

Severe

7-13mm
40-59 mm’
75-94 mm?

Massive Torrential
14-20 mm >21mm
60-79 mm* >80 mm?
95-114 mm? >115 mm?

Zoghbi WA et al., JASE 2017;30
Lancellotti P. Eur Heart J Cardiovasc Imaging 2022; 23: e171-232

Hahn R.T., Eur Heart J Cardiovasc Imaging 2017, 18: 1342-43




Zavislost TR na hemodynamickem stavu

Torrential TR (5+) s velkym gapem (9mm) Kontrola tézka TR (3+) prakticky bez gap

Adult Echo TIS0.6 MI 0.5
X8-2t

o 50 180

Adult Echo
X8-2t

32Hz
15cm

xPlane

PAT T: 37.0C
TEET: 39.8C

) ——
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Myznamnost TR hodnotime v euvolemickém stavu o L.
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Zavislost hodnoceni TR na respiraci

T pricny rozmer PK
T anulus a tenting
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Katetrizacni vykony na trikuspidalni chlopni (TTVI)

Katetrizacni A, Qe Zlepseni koaptace - TEER
na h ra d d Lufjvfl\.é mtf :erjid. Leaflet approximation Tricli P
Gate IINY. Pascal
\ ;
Evoque ‘\ﬁ v Forma
\_\:\;\.‘;,r-*i".\%
Vdyne MY o
TP pASCAL Acer
L = Katetrizacni anuloplastiky
Heterotopicka Cardioband
implantace protézy
TricValve
Tricento

fysejdojnuuy

MIA-T Cardiac implants LLC

Valve-in-valve
Sapien 3, XT

Praz F. Eurointervention 2021: 17: 791-808
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Katetrizacni plastika cipu
(TEER)

* Nejbéznéjsi zpusob katetrizacni lé¢by
trikuspidalni chlopne

Princip podobny jako u oSetreni mitralni chlopné (klipy
vétSinou do antero-septalni a postero-septalni komisury)

TriClip (Abbott) — mirneé upraveny zavadéci system
MitraClip — 2 klipy (4)

Pascal (Edwards Lifesciences) — stejny systém, klip ACE

Nevyhody:
 zavisly na kvalité zobrazeni

» nevhodny pro pacienty s velkou ztratou koaptace
(gap = 8,5 mm)

+ VSEOBECNA FAKULTNI T 1. LiKaRsKA
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G4 NT G4 NTW G4 XT G4 XTW
4 mm 6 mm 4 mm 6mm

G4 NT AND G4 NTW G4 XT AND G4 XTW

zdroj Abbott

CLOSED CAPTURE-READY

- E
# $11is l \I ! iy
; ' }; L —ie— 2
! E i 1" . A
5|t 6
1 i

Y

. 5

zdroj Edwards Lifesciences




Prognostickeé skore pro T-TEER (GLIDE)

The GLIDE Scoring System

Parameters  Straightforward Complex
(O points) (1 point)
0-5 mm 26 mm
Septolateral Gap
Anteroseptal/ Posteroseptal/
Central

Anteroposterior/Diffuse

EX \

Predominant Jet

Location
Good Limited
Image Quality - -
Modest High
Chordal Structure VA YA
Density
Oval/Linear Star-Shaped
En Face TR Jet AN\ )
Morphology . . ")

VSEOBECNA FAKULTNI
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Procedural Success in Each

GLIDE Score Group

Percent

1004 N=159
75
N=93

50 - R

251 N =42
o L] L) L

0-1 2-3 4+
GLIDE Score

= TR Reduction =2 Grades
" TR Grade Moderate or Less

Gercek M et al. JACC Card Imag 2024



Echokardiograficke hodnoceni pred T-TEER)

= =
e

oo aransgastricka projekce 2D a CFM 3D- TTE/TEE zobrazeni
ais
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RV inflow/outflo

* Hluboka (mid) esofagealni
projakce

 Sonda 60-100°

* Obdoba interkomisuralni a
LVOT projekce u mitralni
chlopné

* Hodnotime morfologii
cipu, interkomisuralni
gap, tenting s barvou a
bez

VSEOBECNA FAKULTNI T 1. LiKaRsKA
NEMOCNICE V PRAZE RBiYJ Universita Karl

Provide a slow sweep for multiple heart beats in the tricus|

an aspect of the regional distribution of gaps and gap size

POSTERIOR SWEEPS
CENTRAL SWEEPS
ANTERIOR SWEEPS

pid intercommissural view to give
in the different generated views

S CYCLES MULTIPLANE

5 CYCLES MULTIPLANE
WITH COLOR-DOPPLER




Projekce RV inflow/outflow

GE Vingmed Ultrasound
0810212023 13:21:06

o

GE Vingmed Ut %

GE Vingmed Ut v
0810212023 13:20:52 USR VN

0810212023 13:21:52 USR VN
N

\
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Transgastricka projekce na kratkou
osu

¢ SOnda 0'400 SEPT. LEAFLET

* Obdoba 3D zobrazeni
mitralni chlopne

» UrCeni podctu cipu a
komisur

* Vizualizace zony koaptace
a gapu

« Zasadni projekce pro
planovana T-TEER




Transgastricka
projekce na kratkou

OSu

Zasadni projekci ke stanoveni

G iromeondmaumi FOR Lt z obrazoveho archivu VFEN

NEMOCNICE V PRAZE



Kdyz nejde
transgastricka
projekce?

Resenim je MPR z jicnovych projekci

z obrazového archivu VFN



Hodnoceni cipu a velikosti koaptacniho defektu

3D- zobrazeni TV

TEE RVI/O projekce

Velikost defektu koaptace (gap) < 7mm — priznivé, > 10mm nevhodné

A KaRDIO
TR pfKARSKE y . , . @}’&%‘W“"i
‘ Obrazova dokumentace— Vieobecna fakultni nemocncice Hahn R., EHJ CVI 2022, 23:913-929 [N

VFN PRAHA




Hodnoceni TR u stimulacnich elektrod

Posoudit nejen zda je elektroda priCinou, ale take zda elektroda
nestini,

Lead-associated TR

nebo neznemozntuie nrinadné zaved
[ Lead-associated TR

Lead-related TR

Leaflet perforation
- or laceration .
Subvalvular Leaflet impingement |
ment ? i or adhesion
- Mechanisms of OED-relsted =
TN, TV damage T=]
Lead -induced PP e, : -
endocarditis g b v fomnen ®
x 4 J Tl S S -
: i T
) : { \
b ) 7
No clear causative relationship between CIED and TR Established causative relationship between CIED and TR Leaflet avulsion Leaflet and
during TLE
Prevalence of at least moderate TR after CIED TR worsens by at least 1 grade in about 20% of the 4
implantation: 7-30% patients after CIED implantation

subvalvular fibrosis
Leaflet impingement occurs in 14% & M Acute valve damage
Chronic vahve damag
Severe lead-related TR in 4=7%
Evolution of TR dependent on the usual risk factors Accelerated TR evolution
VSEOBECNA FAKULTNI * L LERARSEL
NEMOCNICE V PRAZE kY Universita Karlova

Andreas M et al. Eur Heart J 2024



T-TEER u stimulacni elektrody

||

g vicoscosk i @ iyt z obrazového archivu VFN
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Algoritmus katetrizacni lecby trikuspidalni
regurgitace

‘ Symptomatic severe tricuspid regurgitation ‘

; i |

Secondary (functional) <— ‘ CIED-related Primary (degenerative)
| Consider repositioning/removal/

leadless device/coronary sinus lead in very
selected patients*

v

\/ . Persistent TR
Late presentation

Advanced disease v
I - l v |
Gap <8.5mm Gap >8.5 mm Gap <8.5 mm Prolapse/Flail| Leaflet restriction/Perforation
Central jet location Moderate/severe Commisural jet location (Hedinger syndrome, rheumatic, postendocarditic)
. Mild tethering ~ tethering | | Mild/moderate tethering
‘, l l l , ‘,
Conservative treatment Annuloplasty TTVR - .
Heterotopic TTVR | - T-TEER || (Annuloplasty+T-TEER) | | TTEER TTEER ‘ TTVR

*cases without true impingement/leaflet attachment require a valve-directed therapy and most cases will not resolve by lead removal only

Praz F et al. Eurolntervention 2021

B VSEOBECNA FAKULTNI
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Thickness 0.53 mm

oro  DS_CojSiASUIBEE 21

aries 8

“ne

Zoom 1.00

: Contrast
R X € A '-r‘. - = e 3
10 em
H
R A

CT pred implantaci
chlopne

Nékteré specifické poradavky (rovhomérna napln pravé
siné — TricValve, cely srdecni cyklus — Evoquie, ...)

Méreni TricValve

(-, o)

P¥F - Tricvalve Sizing Service
2D: 0 / 0 px ValaF: 214 1_CoroCTATurboFlash

3D: 6.32 / -34370p/.-1632.20 mm

214% E-D: -89°, S-I: -23° 05/05/2026, 09:56:46
72171 i ; 4 seg / 6 min, 49 seg
Sem compressédo Made In OsiriX

1000 x 488 -( -, -9
WL: 230 WW: 680 P+F - Tricvalve Sizing Service
2D: 398 / 301 px Valor: -741 1_CoroCTATurboFlash
3D: -94.85 / -134.78 / -1664.55 mm

625 cm?

,39 Mediana: 103 SD: 71,115 Somar: 186.687
Max: 278

: 12,12 cm

92% E-D: 0°, S-I: -62° 05/05/2026, 09:56:46
72071 . 4 seg / 6 min, 49 seg
Sem compressao Made In OsiriX

Meéreni Evoque

(1) TVA Diastole: TVA Systole:

AP
42.5:mm
42.4 mm (proj)

AP

42.:6mm

42.5 mm (proj)
Max @

44 9imm (proj)
MaxiDistance
441 mm

Min @

40.8 mm (proj) &

452 mm

SL

43.4 mm

43.3 mm (proj) B 5

Min @ - SL
42:4mm (proj) 40.9 mm
TV Annulus Diastole 40.9 mm (proj)
Annulus Area 4 Annulus Area 14.2 cm?
Perimeter 3 Perimeter 136.4 mm
Perimeter (proj) 8 > Perimeter (proj) 1347 mm
Perimeter derived @ 45.3 Perimeter derived @ 43.4 mm
Perimeter (proj) derived @ 44.0 Perimeter (proj) derived @ 42.9° mm

Distance: 0.0 mm Distance: 0.0 mm

Basal RV Systole:

'RV.SL Dim Diastole RV SL Dinlw Systole
?58.6 mm @.51.3'/mm

Distance: 5.0 mm Distance: 5.0 mm

Z obrazového archivu




Implantace chlopné Evoque do trikuspidalni chlopné

Ortotopicka
implantace chlopne

Screening TEE:
 Nevhodnost k T-TEER

* Dobra zobrazitelnost
esofagealné (transgastricky)

« Doporuceny derivovany
rozmér prstence (diastola
39,6-62 mm)

 Dominantni
screeningovou metodou
je CT:
» Retrospektivni CT v celém

srdecnim cyklu s naplni
pravostrannych oddilu

+ VSEOBECNA FAKULTNI T 1. LiKaRsKA

NEMOCNICE V PRAZE

z obrazového archivu VFN



Heterotopicka
implantace chlopné

Screening ECHO:
 Nevhodnost k T-TEER

 Dobra zobrazitelnost neni
nutna

* Rozmér dolni duté zily (méne
nez 35 mm)

 Dominantni screeningovou
metodou je CT:

* Nutné dobreé zobrazeni prave
sine a dolni dute zily

VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE

Implantace chlopné TricValve

z obrazového archivu VFN




Souhrn

* Intervence na mitralni a trikuspidalni chlopni jsou dynamicky se rozvijejici
casti kardiologie

* Dnes uz mame klinickou evidenci o prinosu nékterych katetrizacnich
technik u pacientu s trikuspidalni regurgitaci (T-TEER,TTVI)

e Zcela zasadni je pro spravné rozhodnuti zobrazeni anatomie

* Do budoucna kromeé zlepseni zobrazeni (3D-ICE) budeme potrebovat
upresneni indikaci u trikuspidalni regurgitace a srovnani moznych
|é¢ebnych postupu

VSEOBECNA FAKULTNI  FUI) 1 LEKARSKA
NEMOCNICE V PRAZE




DEKUJI ZA
POZORNOST!

Kontakt: david.zemanek@vfn.cz

ll. Interni klinika kardiologie a angiologie VFN a 1. LF UK
U nemocnice 2
128 00 Praha

[ Ry AL Tel: + 420 224962634




