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Anatomie trikuspidsgl n?2
Apsedn?2 c2p: nejvntG2, nejdel G2 v radi §I
zadn? c?2prcimné&guknfar®Smenwvwe] n2 m
septs8ln?2 <c2p: nej krat G2 radi 8l nn, nej m®
pSi pogndup k2 mo n&aldmn &/ Bi K Sod AMYVL)i

Akomi sura mezi sept&bn2mka Zasdnr2 hocom&mn
Komi sura mezi sept 8+mlz2mz lkao paderdtng Imn K @ e kn

Aortic

Kinno M et al., Cardiaclnterventions Today 2018
Dahou A et al., JACAmaging 2019;12
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Anatomie trikuspidsgl n?2

A pSedn?2 papil §rgnl2a gsvaiakly:Semdenj2v Iait g2a,dn?2 ¢ 2 p
zadn?2 papggl @gmnédo kyadh?2 a septs8§8l n?2 c2p
variabil n2z 33| asgapmtk8lem? as wa&Sl2:mo na sept §l

A anulus: t var p2smemenD,dm&rdd2ovitl (
C-l 8svol ng8 stBNDna PK a{;PS
rovnl s-esgganetng§| n?2 ? ¥ VS

dilatace anulu~s mPDr e P kk cAAmi
v2ce sf®ric /

Dahou A et al., JACAmaging 2019;12
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y
B: No coronary sinus
orifice, no septal wall

Parasternal LAX A: Coronary sinus orifice (*), LV
View septum seen (IVS)

Hahn RT,Circ Imaging 2016;9
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B: No coronary sinus
orifice, no septal wall

Parasternal LAX A: Coronary sinus orifice (*), LV
View septum seen (IVS)

Hahn RT,Circ Imaging 2016;9



C: SAX at level of LV outflow tract
(below AV) with imaging of the septal
leaflet

g A and B: SAX view at the level of AV
will typically image just the anterior

leaflet (A) however anterior and
posterior leaflets may be seen (B)

65
126:197HR

Hahn RT,Circ Imaging 2016;9



C: SAX at level of LV outflow tract
(below AV) with imaging of the septal
leaflet

g A and B: SAX view at the level of AV
will typically image just the anterior

leaflet (A) however anterior and
posterior leaflets may be seen (B)

/3
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Hahn RT,Circ Imaging 2016;9
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Mid-esophageal
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Transgastric
0° rotation X 90° rotation

Hahn RT,Circ Imaging 2016;9
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A A = Anterior

/. P = Posterior
S = Septal M Typel M Typell [ TypelllA
® = Anterior Papillary Muscle Il Type llIB Type llIC W Type IV

Hahn RT et al. JACOmaging 2021;14
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Etiologie tri kuspi dsglr

|
Pri m8r n?2 Sekund8r n?
organi ck8; pri m8r nricc ha bonpchofiiR}8a ap afr @hm KL n 2

A)Vrozen® ps2Liny:

- Ebsteinovaa n o m8 1 i e -Postkapliié&€nh2hypert
-Def ekt AV kan8lu psi postiHen?2 | ev®f
-Myxomat -zn?2 posti Hen? (chl opnn, dysfunkce
B) Z2skan® ps2Lliny: -Pr ek appilli&rnm2 h y-pzmtt e
-Porevmpbist k ®en? _

- Endokarditis -L-P zkrat na %Yr ovni

- Karcinoid - ARVC

-CIEDSi ndukovang8duE®MBans
-L®kywdukovan8 (anorekt.
-Radi aln?2 poGkozen? -1 zol ovan§g
-Syst®mov® choroby (SLE, (é3bsence patologie
- Trauma

-kSgJ.é)l M prav® komory



S2npgimdukovans§
( Atrial -induced 0 )
typicky u fibrila

Primary Secondary Isolated
Tricuspid Regurgitation Tricuspid Regurgitation Tricuspid Regurgitation

Prihadi EA et al. JACGmaging 2019;12
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Prol aps
(traumatick8 etiologli e)
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CIEDSI ndukovans
(TRZ2+ u 38% de novo
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|  lmpingng | Entangled

Addetia K et al. JACAmaging 2019;12
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Patofyzi ol ogi e sekund8r n?2

-LAP U atologie | ev®ho srdce
p@ J - = dﬂatace PK - dysfunkce PK
Plicn2 hypertenze (sn?Hen§ utmakFo
iy ' -adilatace tr iakulus pi
Di |l atace prav® omor y-posun papil 8rn?2ch

- dilatace trankluwspy/dS8I| n? hhting /tethering c 2 pt

Tri kuspi dsgl n2:r:e:£urgitace

@ objemov® pset2He

Di |l atace prav® s2nn
- dil atace trankluspi d8l n2ho
i

S2fov® aryt mie
Dreyfus G et al., JACC 2015



koaptace ¢ 2 petge-#0-edgeo
nor m8I| amulu G2 s e

koaptace c 2 petge-#-edgeo
dilatace anulu malkoaptacec 2 p {
tetheringc 2 pt
dilatace anulu

Dreyfus G et al., JACC201
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Sekund8rn2z trikuspidS§gl|

Plicn2 arteri 8l n2 hypertenze




Sekund8r n? | Kuspi dsgl

Plicn2 arteri 8l n2 hypertenze
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Patofyziologie tri Kuspl

Morphologic Types
Primary TR Secondary TR Isolated TR
Leaflet and subvalvular +++ - -
pathology
Annular dilation - ++ 4+
Leaflet tethering + 441 4+
RV remodeling - +++ (Elliptical/spherical + (Conical
deformation) deformation)
RA remodeling - + 44+

Efekt TR jakbmj amkw® ® $et 2 Hen?2 PK

Prihadi EA et al. JACGmaging 2019;12
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Prevalence (%)

n i

Preval ence tri kuspidSsgl
J a k 8§ k 04 8b%W pofulace Congenital

1.7%

m8&l nn st s$edn+hn05v% populacemn § oEaR

48%

_ Isolated
Prevalence of Valve Diseases Olmsted County 81%

2— -—r""'/.

18-44 45-54 55-64 65-74 >75
Age
—e— Combined Prevalence of AS, MS, AR and MR
—#- Prevalence of All Cause TR= Moderate

Topilsky Y et al. JACAmaging 2019;12
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Symptomy a znsgmky
viznamn® trikuspi d§l n?

A Yanavn@sstde|l n2 videj)

A nechutenstv2, pocity plnosti, t|I
(kongesce GIT a jater)

A otoky DK
Ang8r Tst hmotnost.
A zvDt govgn2 objemu bSicha

A ngmahovs8 dugnost
(I nt er v e ndependkngd - §®enf?2 e k tomplianee LK)
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Echokgvli znamnost tri kuspi d:¢

Qualitative Doppler Bolded signs are considered specific for their TR grade.

Color flow jet area’ Small, narrow, central Moderate central Lar[%;apﬁﬁgit;;ljj:tt ;.r s:éaeglt;igi;al.l—
Flow convergence zone Not visible, transient or small Intermediate in size and duration Large throughout systole
CWD jet Faint/partial/parabolic Dense, parabolic, or triangular Dense, often triangular
Semiquantitative Bolded signs are considered specific for their TR grade.

Color flow jet area (cm?)? Not defined Not defined >10

VCW (cm)? <0.3 0.3-0.69 20.7

PISA radius (cm)? <0.5 0.6-0.9 >0.9

Hepatic vein flow* Systolic dominance Systolic blunting Systolic flow reversal
Tricuspid inflow* A-wave dominant Variable E-wave >1.0 m/s
Quantitative

EROA (cm?) <0.20 0.20-0.39° >0.40

RVol (ml/beat) <30 30-44° 245

Zoghbi WA et al., JASE 2017;3C
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66.67 mm/¢) 66.67 mm/¢§)




1. LEKARSKA FAKULTA
UNIVERZITY KARLOVY. V PRAZEF-

Echokg: venacontractat r i Kuspi d§l

TnHk&7mMRA (prtmnr z 2 projekc?




1. LEKARSKA FAKULTA .~ W4
UNIVERZITY KARLOVY V. PRAZES .~
\ B B




=0

e s Iulul
1. LEKARSKA FAKULTA "’.%E‘gq.‘.{h%
UNIVERZITY KARLOVY V PRAZE’“ o B

t

66.67 mm/4




it

TR , Iulul
1. LEKARSKA FAKULTA "’.’%ﬂg%
UNIVERZITY KARLOVY. V PRAZEF

¢‘/

Echokq: Pl SA trikusp

TnHK § T2R;40 cBhR BV 45ml
(ERO 6,28 x f X Va-peakjetu RV=ERO x VFjetu / PISAradius>9 mm p S i

o~

\I

TR ERO 12 cm2
TRRV 112 ml
1 TRVmax 3.07 m/s
TRVTI 90.0 cm
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Novs8§ sch®ma hodnocen? V

Vena Contracta width

; <3 mm 3-6.9 mm 7 mm-13mm 14-20 mm >21 mm
(biplane average)
EROA by PISA <20 mm? 20-39 mm? 40-59 mm? 60-79 mm? >80 mm?
3D Vena Contracta
Area or Quantitative : - 75-94 mm? 95-114 mm? >115 mm?
Doppler EROA
Example:

Hahn R et al., EHJ_Cimaging 2017;18
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Al ——

a tri kuspidsl n2z

Ki nemati ck® SSFP sekyv

[ 2
UVell kost a funkce
( EDV, ESV, EF,

U Kvantifikace TR: \

RV = cel kov T t &dpoopvsie donbij etne obj em
Khalique OA et al., JACAmaging 2019;12



0L

e a wave:contraction in atrial systole

e x descent: fall in RA pressure (atrial diastole)
e ¢ wave: closure of the tricuspid valve.

e v wave: ventricular systole + passive atrial

VI

filling in atrial diastole.

e y descent: fall in RA pressure following

Zznhnamng | Tak:

~ Normal RA pressure

Vv prave®

RA waveform

abnormalities

range is 0-7 mmHg
\'"/

opening of the TV + passive filling of RV U

S 2 ni

visualmed.org
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-Q;Q\s. = {

60 pts s flail-leaflet TR

A)d, 5% mort al i

B3, 8% mort al i
ptss chor obami

Susvival (%)

60 - —_— -
ta roln U cel ® po@po ace 64212
ta rolLnn#4go vyl oulLen?2 4
psisp2valzT?2% ¥k synptomtm
- — = Expected '
20 - -
P<0.01 P=0.02
n ] | ] ] L] L} ] | ] L L} L
0 2 4 6 8 10 0 2 4 6 8 10

Years after diagnosis

Years after diagnosis

Messika Zeitoun D et al., J ThorCardioVascSurg 2004;128
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Progn-za prim§rn2 t ri kus

100
230ptss novn | mplantova
viznamnr@+ TR:

PM No significant
lead-induced TR

(o)

o
1
=3

E . - - e -
P Significant lead-induced TR
S 40-
E | log rank
© .| Chisquare:
4.299
p=0.038
" 2 e o p

Follow-up (months)

Hoke U et al., Heart 2014:100
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Progn-za sekunds8rn2 tri ket

306ptsse srdelLn?2m selnh
70% DKMP, 30% i scher

0 ; . : '

0 20 40 H) 8¢ 100 120 140
Weeks

Hung J et al.,Am JCardiol 1998;82
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Progn-za 1 zolovan® tri1 ku

Mi ni m8l nn stsednn viznamn8§ TR

Survival Plot

: e 100
c Yearly Mortality, AF, and HF Hospitalization by TR Context
s 30 -
N 80 A
8
uE-f 25 .
o = i
L = 20 - o
T3 =
T > =
s 5 154 c 40 -
w o A
<R
> 10 A
'TE 20 H
5 5
= P <0.01
% 0 - 0 T 1
E Congenital Organic  Valvular LV PHTN Isolated 0 5 10
Dysfunction Control 178 173 158 133 13
m Death m HF W AF Isolated TR 89 78 71 50 41
Time to Last Follow-up
—— Matched Controls — Isolated TR

Topilsky Y et al. JACAmaging 2019;12
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Progn-za trikuspi ds8l n?

Met aanal Tza 70 st udptg,

Adjusted for RV
dysfunction

RR 1.78;95% CI

L] U riziko mortality 2z

Adjusted for
sPAP

RR 1.85;95% CI
(1.44-2.39) Moderate/Severe

TR versus
none/mild TR

RR 1.95; 95% Cl
(1.75-2.17)

Adjusted for AF

RR 1.50; 95% CI
(1.30-1.73)

Adjusted for
LVEF

RR 1.54; 95% Cl
(1.27-1.87)

Wang N et al., EHJ 2019;40
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Neoperaln?2 |/ neinterven]

Segen2 Aprim8rn2hofi probl ®mu u s
rhythm-controlf | br i1 | ace s2n2 (verze, RFA
k1l 1| kov§ podiluv)eti ka (
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sekund8rn?2 tril kus|
evostrann®

PDstup
po korekci |

o PRE-OP POST-OP PRE-OP POST-OP
1680 . N
|oo:L 1 wd & 25 pacientt operovanict
000} S viznamnou, Kklinicky
90 . ®
| 900}
% Tl pooperalnn bez zn8mek
70+
PA or VASC. 700r (A 3 O mr] Su} C t f
RV." g0~ _| RESIST.
SYSTOLIC dynes 6001
mm.Hg
50
500 .
sor ] tricuspid r
400} .
sl | or disappear afte al replacement
T and that tric lacement
20+ - B
w0 Seldom necessary
10— 100

Braunwald N et al., Circulation 1967:35
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kor ekc

dl ouhodobn
25% mnl o

sekund§rn2

| evostrann®

YaspnGnou
pSsSedoperalnn aspor stsednn

z8chovnou operac?

TR = moderate

30 | | TR < mild

7

(25%)

20

21 10 i
10 (75%) (53%) (74%)

-/ 6
i (47%) (26%

Post-op <1 1=3 >3 years

Matsunaga A et Duran C, Circulation 2005;112
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PrognostickIl viznam per zi

335 pts - operace ao/ mi chl opnn bez638fHtszdm@memme@/ MR, chl opnn s TEF
12 |l et sl edov§gn? 8 |l et sl edov§gn?

®pS e H?2 v §n?

)

S T — : ~ ——

3 = @®kval it a-~kdngegsoet ®CO -

.Zn 80 o ----'__-

g : P=03 g Log rank p < 0.001 -

: - :

2 60 — = 2 0.6

£ g

= ]

i 40 2 04

Q £

>l 3

£ 20 - ©

b - = = Late significant TR (+) 02— | — Late TR(-)

§ b — Late significant TR (-) ~- Late TR (+)

- T T T T T T T 0 | | | | | | | |
60 80 100 120 140 160 180 0 1 2 3 4 5 6 7 8

Months of follow-up Years after operation

Kwak JJ et al. Am Heart J 2008;155 Song H et al.,Heart 2009;95
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Ri zi ko reoperace TR po op

2ptsoperovs8&§no pro _residusg8ln?2 TR po oper
81% vV ts2dn NYHA |V

100
80 5l et ® pSeHit2: 31%

Percent g0 |-
survival

40 -

Years |

Hospitalizaln?2«mégekami Bad@E[%Zm vT]dej em

King RM et al.,Circulation 1984,70
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Ri zi ko reoperace TR po op

118ptspodstupuj 2c2ch operaci TR po psSedchoz?

1.0 - 1.0- TR<2+
Syears. 77.9%+4.2% 5 years: 91.4%+3.4%
08 10 years: 68.5%+5.1% 10 years: 81.1%+5.3%
T 15 years: 58.8%%+6.3% 0.8
2
S 06 - 0.6-
g ©
o =
% = TR>2+ 5 years: 59.5%+11.9%
= 0.4 - )] 0.4- 10 years: 52.1%+12.5%
g
0.2 4 0.9 Log-rank p = 0.0285
Pts at risk Pts at risk
TR<2+ 52 28 14
0 4118 62 34 18 7 O TR>2+ 10 6 4
| ] I I I 1 | I |
0 5 10 15 20 0 9 10 15
Years postoperatively Years postoperatively

FukunagaN et al., J ThorCardioVascSurg 2014;148
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Pr ol nedoch8z2 Kk ¥stupu
Mechani zmus | e] 2 ho Vv

ADilatace tridus pHs

A Tetheringc2 pT chl opn
« remodelace PK

ASystolick8 dysfu

~sn2gensg uzav2r acd

APlicn2 hypertenz
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VI znam di | at ace anulu Kk us
pro perzistenci TR

311 pacientt se z8chovnou operac?2 mi
perioperaln?2 mnseaenold tri kuspi d8l n?2h
pSi rozmmymm tr i kuwmubpplastkd B2z ohl edu na t 2

Dreyfus GD et al., AnnThorac Surg 2005;79



