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Uloha echokardiografie p¥i indikaci operace/intervence TR

e Typ a etiologie TR

e Kvantifikace vyznamnosti TR

e Zhodnoceni pravé komory

e Hodnoceni trikuspidalniho anulu a restrikce cipu

e Posouzeni vhodnosti katetrizacni intervence a periproceduralni echokg
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Multimodalitni zobrazeni u TR

Echocardiography

* Qualitative TR Assessment

* Semiquantitative TR Assessment

= Estimation of pulmonary pressures

» Assessment of transvalvular PM
leads and their relation to the TV

* Quantitative TR Assessment: EROA

Echokardiografie
kvantifikace, etiologie a mechanismus TR
Velikost, objem a funkce PK

MRI srdce * Reg. Vol. .
* Reg. Fraction

struktura, objem a funkce pravé komory Right heart
kvantifikace TR = m°’:::'°g"
. .‘r“fOA " | function
* Tricuspid annulus * RV Tissue
CT Srdce shape, perimeter * VVolumes and characterization
morfologie anulu, planovani intervenci s Relation e RCA function * Volumetric
- » Retrograde S'\ascilac measurements,
Objemy d funkce PK :):l;tcri:isctation - et stroke volume
IVC specific for TR

Hahn R. EHJ — CVI 2022 ; 23: 913-929



Klasifikace trikuspidalni regurgitace

CIED asociovana

Fibrilace sini Plicni hypertenze Ebsteinova anomalie
- pfi vadach a onem. levého srdce Infekéni endokarditida
- arterialni
Prolaps

- plicni nemoci, embolie o
Karcinoid, trauma
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Posouzeni typu/etiologie regurgitace

Primarni TR — infekcni endokarditis
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Posouzeni typu a etiologie regurgitace

Sekundarni TR — atrialni typ
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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

Severe valve lesions (e.g.
Flail leaflet, ruptured
papillary muscle, severe

Mildly abnormal leaflets (e.g.
mild rheumatic thickening,

Moderately abnormal leaflets
(e.g. moderate thickening or

limited prolapse) prolapse) retraction, large perforation
or vegetation)
= Paradoxical/ volume overload
Normal Typically normal
pattern

Small RA penetration or not Moderate RA penetration or large

Deep RA penetration and
holosystolic penetration and late systolic

holosystolic jet

Not visible, transient or L .
Intermediate in size and duration

Large throughout systole
small & g sy
Faint/parabolic or partial Dense, variable contour Dense, triangular with early
contour peaking contour (peak <2 m/s in
very severe TR)
Normal 2.1-25cm >2.5cm
<5 5-10 >10
10-20 10-33 >33
<0.3 <0.6 20.7
<0.5 0.6-0.9 >0.9
Systolic dominance Systolic blunting® Systolic flow reversal
Eawaves1 m{sec prawae Variable E-wave 21.0 m/sec
dominant
<20 20-39¢ 240
Unknown Unknown >75
<30 30-45¢ 245

Usually normal Usually normal or mild dilatation Usually dilated®

Rozsirena klasifikace TR

Variable Severe Massive Torrential
VC (biplane) /=13 mm 14-20 mm >21mm
EROA (PISA) 40-59 mm? 60-79 mm” >80 mm’
3D VCA or quantitative EROA*  75-94 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




Kvantifikace trikuspidalni regurgitace

Kvalitativni parametry Semikvantitativni
\

VC14mm _

<

Morfologie TV Barevny jet TR CW signal TR Vena contracta
Vyznamné poskozeni velky jet denzni, holosystolicky >7mm
chlopné zona akcelerace nad TV triangularni

Obrazky zdroj - Vseobecna fakultni nemocnice v Praze 2021 ESC/EACTS guidelines, EHJ 2021;00: 1-72



Kvantifikace trikuspidalni regurgitace

Semikvantitativni parametry Kvantitativni parametry
A

Pritok v jat. zilach Vtokova rychlost - PW PISA Dilatace PK, PS

reverze viny S E rychlost > 1,0m/s ERO 2 40mm?, RV 2 45ml
PISA radius > 9mm (V, 0,28 cm/s)

2021 ESC/EACTS guidelines, EHJ 2021;00: 1-72 \,& KARDIO
Lancellotti P., Eur Heart J Cardiovasc Imaging 2022; 23: e171-232 \\ T
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Echokg hodnoceni funkce pravé komory

Table 5 Echocardiographic Assessment of Right

Rozlozeni kontrakce PK
Ventricular Function

Mean + SD Lower Limit of Normal

Longitudinal systolic function

TAPSE, mm 218+ 38 15.2
RV TDIs 132423 9.4
RV GLS, [%| 254+ 38 182
RVFWS, [%| 283 +43 20.0

Circumferential systolic function

RV FAC, % 428+43 353

RVEF (3D echo), % 56 + 6 44

Systolic and diastolic function

RIMP (PW Doppler) 0.25 + 0.085 0.0
RIMP (TDI) 0.38 +0.08 0.22

Hahn R., Eur Heart J 2023; 44, 4508 - 4532



Hodnoceni pravé komory pri TR — riziko nadhodnoceni

PW-TDI - rychlost S

Dilatace PK St>0,10m/s

bazalné >43mm

Strain volné stény PK
> 20%

Zména frakcni plochy
FAC 2 35%

3D EF LK

> o,
TAPSE =2 17mm 245%

Zdroj - VSeobecna fakultni nemocnice v Praze



Echokg hodnoceni plicni hypertenze u vyznamné TR

wl VCl27/22
RAP 15mmhg
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TR PGmax
14mmHg

odhad PASP = PGmaxTR + RAP = 29mmHg

Tézka (masivni) sekundarni trikuspidalni reg.,? bez plicni hypertenze
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Plicni hypertenze u nemocnych s vyznamnou TR

e 243 pacientu s vyznamnou TR, plicni hypertenze echokg a pravostrannou katetrizaci
* jen 55% pacientl s invazivné PASP > 50mmHg mélo echokg plicni hypertenzi (PASP > 50mHg )
e iPHT+/ePHT- maji nejhorsi prognozu

100

log-rank p <0.01
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Invasive | Invasive T s 00 0 o0
PHT— P HT+ l Time since Intervention (days)

Echokg hodnoceni plicni hypertenze ma u vyznamné TR omezeny vyznam
Pravostranna srdecni katetrizace — nezbytna pred indikaci k vykonu na TR

Lurz P. et al. EHJ 2020; 41/(8): 2785-2795



Echokg hodnoceni trikuspidalniho anulu

plocha tentihgu
1, 8cm2 H“;ﬁ

Y

5
z
E ¢

Mid-systola

Hodnoceni rozmér(i anulu Vyznamna restrikce cipu

vyska = 8mm
dilatace > 40mm , >21mm/m? plocha tentingu >1,6cm?

zakladni rozmér anulu echokardiograficky
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Dreyfus G. et al. Ann Thorac Surg 2005; 79: 127-132
Zdroj: VSeobecna fakultni nemocnice v Praze
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Echokg hodnoceni velikosti koaptacniho defektu
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TEE RVI/O projekce

Transgastricka rojeke 3D- zobrazeni TV

Velikost defektu koaptace (gap) v septo-lateralni rozmeéru < 4(7)mm — pfiznivé, > 8,5mm nevhodné
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Echokg a katetrizacni intervence

4-dutinova TEE projekce

v « . 1
) R .h

I

Transgastricka projekce 2D a CFM Periproceduralni TEE

Zdroj — VSeobecna fakultni nemocncice




Koho, kdy a jak intervenovat — co rikaji guidelines

Primarni trikuspidalni regurgitace

Chirurgické reseni je doporuceno u pacientu
s téZkou primarni trikuspidalni regurgitaci i C
podstupujicich operaci chlopné leveho srdce

Chirurgické reseni je doporuceno u symptomatickych
pacientl s tézkou primarni trikuspidalni regurgitaci pfi i C
absenci tézké dysfunkce pravé komory.

Chirurgické reseni by mélo byt zvazeno u pacient
se stredni primarni trikuspidalni regurgitaci lla C
podstupujicich operaci chlopné levého srdce.

Chirurgické reseni by mélo byt zvazeno u asymptomatickych
¢i mirné symptomatickych pacientl s tézkou primarni
trikuspidalni regurgitaci a dilataci pravée komory, kteri jsou
vhodnymi kandidaty operacniho reseni.

lla C

2021 ESC/EACTS guidelines, EHJ 2021;00: 1-72



Koho, kdy a jak intervenovat — co rikaji guidelines

Sekundarni trikuspidalni regurgitace

Chirurgické reseni je doporuceno u pacient(
s tézkou sekundarni trikuspidalni regurgitaci | B
podstupujicich operaci chlopné levého srdce

Chirurgické reseni by mélo byt zvaZzeno u pacientll s
lehkou az stredni sekundarni trikuspidalni regurgitaci s
dilataci anulu (=40mm nebo > 21mm/m? dle echokg)
podstupujicich operaci chlopné levého srdce

lla B
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Koho, kdy a jak intervenovat — co rikaji guidelines

Sekundarni izolovana trikuspidalni regurgitace

Chirurgickeé reseni by mélo byt zvazeno u pacientu

s tézkou sekundarni trikuspidalni regurgitaci (s Ci bez
predchozi operace chlopné levého srdce), kteri jsou
symptomaticti, nebo maji dilataci pravé komory, pokud
nemaji tézkou dysfunkci praveé Ci levé komory nebo
téZzkou plicni vaskuldrni chorobu/hypertenzi

lla B
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Koho, kdy a jak intervenovat — co rikaji guidelines

Sekundarni trikuspidalni regurgitace

Katetrizacni lécba symptomatické tézke
sekundarni trikuspidalni regurgitace muze byt
zvazena u inoperabilnich pacientu v Centru pro m C
|éCbu chlopennich vad se zkuSenosti v
katetrizacni léCbé onemocnéni trikuspidalni
chlopné.
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Operacni techniky u sekundarni TR

Trikuspidalni anuloplastika

Anuloplastika prstencem

PFi vyznamném tetheringu cipt

e T

Anuloplastika ringem
s augmentaci predniho cipu Nahrada protézou

KOMPLEXNT
KARDIO

Rodés-Cabau j. et al. Lancet online, 2016; http://dx.doi.org/10.1016/50140-6736 < VASKULARNi
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Dreyfus G. Eur J CardioThorac Surg, 2008; 34:908-10 I\ vepana
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Izolovana operace trikuspidalni chlopneé

Data registru zahrnujici 20% populace USA

In-hospital mortality
Cardiogenic shock
Permanent pacemaker implantation
Cerebrovascular accident
Acute kidney injury

AKI requiring hemodialysis
Blood transfusion
Post-operative infection
Length of stay, days
Hospital charges, x $1,000
Discharged to home
Discharged to SNF

VFN PRAHA

92 (8.8)
65 (6.2)
271 (26.0)
27 (2.6)
276 (26.5)
43 (4.1)
383 (36.8)
22 (2.1)
1 (7-20)
161.5 (105.7-261.3)
718 (69.0)
216 (20.7)

Surgical Volume (N)
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Zack CJ et al. 3 Am Coll Cardiol 2017

- Tricuspid Valve Replacement
#- Tricuspid Valve Repair (N)
+- In-Hospital Mortality After Tricuspid Valve Surgery
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Tri-Score — odhad casné mortality operace izolované TR

Casna operacni mortalita podle Tri-Score

g
Age > 70 years 1 g
NYHA functional class llI-IV 1 '5 50 48
Right-sided heart failure signs 2 g

: " s 40 34

Daily dose of furosemide = 125mg 2 K~
Glomerular filtration rate < 30 mi/min 2 g 30 4

¢
Elevated total bilirubin 2 -

T 2 14
Left ventricular ejection fraction < 60% 1 .g 3

v 10
Moderate/severe right ventricular dysfunction 1 a 1 5 4 3 I I

0 1 2 37 & 5 9 B B ¥y
Risk score (points)
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Katetrizacni vykony na trikuspidalni chlopni (TTVI)

Katetrizacni nahrada

Ortotopicka

Evoque Zlepseni koaptace (T- TEER)

TriClip, Pascal

TriClip* PASCAL/
PASCAL Ace*

TricValve*

Heterotopicka
nahrada w
TricValve > Katetrizaéni
Millipede = .
g anuloplastiky
a g
MIA-T Cardiac implants LLC

Tricento

=" Valve-in-valve
’ Sapien 3, XT _ _
ona DA Praz F. Eurointervention 2021; 17: 791-808




Echokg pri vyberu typu katetrizacni intervence

Sekundarni vyznamna TR CIED - vyznamna TR Primarni vyznamna TR
v ‘
r zvaizit repozici/odstranéni el. l
Pokrocila gap<8,5mm gap<8,5mm gap>8,5mm Prolaps Perforace/restrikce/
vada bez tetheringu| | mirny/stfedni tethering | |velky tethering flail/revmaticka vada

\ 4 v \4 Y A

Konzervativné || Anuloplastika TEER TTVR TTVR
Heterotop.TTVR TEER (kat.nahrada) (kat.ndhrada)

Praz F. Eurointervention 2021: 17: 791-808



TRIGISTRY - 2-leté prezivani podle typu intervence

TRIGISTRY: multicenter registry (33 centers, 10 countries)

2413 patients with severe isolated functional tricuspid regurgitation

‘ 1217 patients conservatively managed
& 551 underwent isolated tricuspid valve surgery
‘ 645 underwent transcatheter valve repair

Low TRI-SCORE (= 3) Intermediate TRI-SCORE (4-5) High TRI-SCORE (= 6)

Comparison of survival rates at 2 years between
different treatment modalities according to TRI-SCORE
categories (low, intermediate and high)

LOW TRI-SCORE (<3)
100‘\ P<0.001
90 - ="_|_.
ZlepsSeni mortality zejména u nemocnych s
s ] nizkym rizikem dle TRISCORE
% :: Operacni mortalita 3%
i, R gt Chirurgicka nebo katetrizacni Iécba ma byt
:: - = Transcatheter valve repair indikova’na Easné
0 T T T 1
0.5 1 1.5 2
Years v , , , :
Patients at risk 0 0.5 1 1.5 2
— 433 349 286 Years
— 183 139 119 Patients at risk
w— 148 57 26 — 425 241 168
— 183 106 80
Dreyfus J. Eur Heart J, Volume 45, Issue 8, 21 February 2024, Pages 586—597 — 21 86 35



TRILUMINATE - katetrizacni plastika (TEER) systémemTriClip

350 symptomatickych pacientt s TR > 3+, ve vysokém riziku chirurgie, s PASP < 60mmHg,
randomizace k T-TEER versus medikam. |éCba

Win ratio, 1.48
(1.06, 2.13), p=0.02
Dosazeni primarniho komp. cile

12000 11348
10000 p<0.0001
8000 7643
6516
6000 p=0.75 p=0.41
4000
2834 7644 2871

2000

1948 2128
0 m

Total Death or TV surgery HF hospitalisation KCCQ change 2 15 points

. Control

Device

% of Subjects

Device (N = 210)

1%

88%
Moderate or
less

P < 0.0001
' P<0.0001 P =0.41

100% - I “Ii/i I

0, .
o o 39%

° 38%
60% -
40% -
20% -

0%
Baseline 30 Days 1Year
I Mild Moderate

Sorajja P et al. NEJM 2023: 388:1833-42

[ Severe [



TRILUMINATE - vysledky po 2 letech

572 symptomatickych pacientt s TR > 3+, ve vysokém riziku
chirurgie, randomizace k T-TEER versus medikamentozni IéCba

° ° ’ v s s 7 204
Pokles hospitalizaci pro srdecni selhani
- one-sided
- p=0.02 = 0.52 (127 events) z
1 g e 154 =&~ Device (N=201)
] :
- 0.26 gy % 8 ~4- Control, Crossover
S8 0301 35T o i
g o " é S04 0.38 (95 events) ol (h=t17)
Lg 2 5 g 3 o "Pure" Control (Non-
= L
o & S © %03 Xal0 crossover, N=50)
35 997 ESS £3 103
55 S $ %, 03 0
€5 el 00 4
gL g £=
] )
0.10 2 0.1 £ 8 51
U A
. 0.0 T T 1 —~—
Device [ Control 0 180 365 540 730 T
0.00- : .
2 Years At risk Days ~—
Control 287 261 247 226 190 08 I
Device 285 265 253 238 205 _ 01
Baseline 30 Days 1Year 2 Years

28% relative risk reduction in HFH with TriClip device treatment,
HR 0.72 (two-sided 95%CI [0.53, 0.98]) TRILUMINATE
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https://doi.org/10.1161/CIRCULATIONAHA.125.074536

Trikuspidalni stenoza

Etiologie - porevmaticka, degenerace bioprotézy, vrozena, |IE, tumor sine, karcinoid

Echokg kvantifikace vady - vyznamna stendza
PGmean > 5mmHg, PHT > 190m:s 3D planimetrie < 1cm?

[ 4
1 Vmax 1.79 mfs

Vmean 148 m/s

Pmax 6 mmHg
Pmean 9.00 mmHg
Env.Ti 585 ms
VTI 86.6 cm

Zdroj: VSeobecna fakultni nemocnice v Praze



Trikuspidalni stendza

Recommendations on tricuspid stenosis

Operace je doporucena u symptomaticke I C
, { tril d4Ini o

Operace je doporucena u pacientu s
vyznamnou trikuspidalni stenézou i C
podstupujici operaci levostranné chlopné

— Nahrada bioprotézou, ev. plastika chlopné s implantaci prstence
— Perkutanni baldnkova valvuloplastika
— Katetrizacni ViV implantace — degenerovana bioprotéza
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Nahrada trikuspidalni chlopné valve-in-valve

] L 2

1A 05cm2
C 29cm

Vyznamna stendza
trikuspidalni bioprotézy

Implantace
Sapien 3
valve-in-valve

Zdroj — Véeobecna fakultni nemocncice Agricola E. et al, JACC CVI 2021; 14: 61-111



* Echokg je zakladni metodou v hodnoceni TR, funkce pravé
komory, indikaci a vybéru typu intervence

* Indikace k operaci i katetrizacni lécbé TR by meéla byt vcas, pred
rozvojem vyznamne dysfunkce komory a organového postizeni
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