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Fig. 1 A preoperative chest radiograph shows massive cardlic
megaly and pleural fluid in both sides of the thorax.

Fig. 2 The preoperative transthoracic echocardiogram shows
a left atrial diameter of 18.7 cm.

Te).(és Heart Institute Journal 2006 ; 33; 389-91




MS

Pre-MVR Post-MVR
&

—_— o,

L MOBILE SUPINE
72/2.5
.—H

G
-y

-Pael PS, et al. Mechanical function of the left atrium. Anesthesiology 2003;98:975-94 |



Y epnyoxadloyoopn s

H x»vioteon Swyvmotien pebodog yo ) Srayvwon ‘
@\ v extipnon g Bovtntag g MS |

* Echocardiography is cons1 9. as a class I diagnostic test indication in

the latest AHA /ACC valvular isease guidelines because it helps in:
* 1. Veritying the diagnosis of MS an its severity through both
qualitative and quantitative assessment. ﬁﬂ

* 2. Assessment of secondary effects on the LV, P, @\t side.
of

* 3. Providing a clear plan regarding the type and time erapeutic strategy

(medical, balloon valvuloplasty, surgical repair or replacement).




Adult Echo
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Vmax 222 cmls
Vmean 167 cmis
Max PG 20 mmHg
Mean PG 13 mmHg
VTI 21.2cm
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Table 8 Approaches to evaluation of mitral stenosis

Measurement
Units Formula / Method Concept Advantages Disadvantages
Valve area
- plan cm? tracing mitral orifice using  direct measurement of - accuracy - expenence required
2D echo anatomic MVA - independence from - not always feasible (poor acoustic
other factors window, severe valve calcification)
- pressure half-time 220/ Ty rate of decrease of easy to obtain dependence on other factors (AR,
transmitral flow is inversely LA compliance, LV diastolic
proportional to MWA function...)

Mean gradient adidt caffulated, eas dependent on heart rate and flow

co

Systolic pulmonary addition of RA pressure 2 Bd i - arbitrary estimation of RA pressure
artery pressure maximum gradient between patigits wi - no estimation of pulmonary
RV and RA ‘ascular resistance

Level of recommendations: (1) appropriate in all patients {yellow); (2) reasonable when additional information is needed in selected patients (green); and
{3) not recommended (blue).

AR, aortic regurgitation; CSA, cross-sectional area; DFT, diastolic filling time; LA, left atrium; LV, left ventricle; LVOT, left ventricular ocutflow tract; MR,
mitral regurgitation; M5, mitral stenosis; MVA, mitral valve area; MV,.., mitral valve resistance; AP, gradient; sPAP, systolic pulmonary artery pressure; r, the
radius of the convergence hemisphere, RA, right atrium; RV, right ventricle; T, ,;, pressure half-time; v, velocity; VTI. velocity time integral; N, number of
instantaneous measurements.




Table 7 Recommendations for data recording and measurement in routine use for mitral stenosis quantitation

Data element Recording Measurement

Planimetry - 2D parasternal short-axis view - contour of the inner mitral orifice

etermine the smallest orifice by scanning - include commissures when opened
apex to base

jpfieg of measurement plan can be - in mid-diastole (use cine-loop)

etting to visualize the whole - average measurements if atrial fibrillation
Mitral flow - continuous-wave Dopp! - mean gradient from the traced contour of the diastolic

—— mitral flow
- apical windows often suitale @ e - pressure half-time from the descending slope of the E-wave
intercept angle) {mid-diastole slope if not linear)
- adjust gain setting to obtain well-defi - ge measurements if atrial fibrillation
flow contour
Systolic pulmonary - continuous-wave Doppler - mJ velocif of tricuspid regurgitant flow
artery pressure
—— - multiple acoustic windows to optimize - estimation™®f right atrial pressure according to inferior vena
intercept angle cava diameter ‘9
Valve anatomy - parasternal short-axis view - valve thickness (maximum gity)
— - commissural fusion

- extension and location of localized zones (fibrous nodules
or calcification)
- parasternal long-axis view - valve thickness
- extension of calcification
- valve pliability
- subvalvular apparatus (chordal thickening, fusion, or shortening)
- apical two-chamber view - subvalvular apparatus (chordal thickening, fusion, or shortening)

Detail each component and summarize in a score
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Mitral valve area — Planimetry
Limitations

«funnel shape valve

ecalcification

MI:B.5 PAT T: 37.BC .
Car Adult 2d 03 TEE T <327.PC .4 . .8 en”

pd o p g Circ = 7.1
? HARER 2. 19 o e e
~5ICIRC 1. 06 cm

LLEWFITELD HOSP

Normal 4-6 cm?
Mild 1.6-2 cm?
Moderate 1.0-1.5 cm?

Severe <1.0 cm?



Calculation of mitral valve area (MVA) by QLAB software implemented in the 3D echo machine. (A) Two
orthogonal views of mitral valve are derived from a 3D zoom-mode acquisition of the mitral valve. After proper

alignment of lines representing x, y and z axis, mitral valve orifice will appear and MVA can be traced. (B) MVA
was traced in same patient of Fig. 9 and showed 1.1cmZ. This software still neads validation.

MVarea
by 3DQ




Annulus Dimensions
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Annulus Dimension
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Echocardiographic evaluation of the mitral valve morphology. Standard indices derived from 20 and 3D
echocardiography to assess mitral valve morphology. 20 echocardiographic indices are measured on apical 4-

chamber (or 3-chamber) and included annulus
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Pressure Half-Time

Time between maximum mitral gradient in early diastole

and the time point where the gradient is half the maximum

initial value o
- 42

300
Easy to record ya, 200

Dependent on other factors
— AR

— LA, LV compliance

— Atrial fibrillation

Not reliable immediately after PMC
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Velocity
(m/s)

Time (s)

Atrial fibrillati

Qf@ rhythm
e

|
|
|
|
|
oln
|
|
|

S [ : vmax
|
A Vm : e
E :’—Elgza |
MVA (cm?2) =220/t 1/2 : t1/ 0O ms |
= 220/220 :
= 1 cm?

Hatle L, et al. Noninvasive assessment of pressure drop in mitral
stenosis by Doppler ultrasound. Br Heart J 1978;40:131-40




Mitral stenosis — Pressure halftime

GRIN 45 COMP &5 . _ Normal
PROC B/67E/F3 AR ., MVA = 220/ Pl/ 2t

S7EPHM

RS JANM B4
BS:34: 24

. 37.BC B 135 1388

<3plec AR\ ™ Moderate (176 msec)
(T AR

#.[hA]
GARIM 45 COMP &5 ®Hax U = 119 cn/sec
12CH +Mn PG = 5.7 mmHg
at=} A Ti (Dop) = B.32
o D}.EP!B"E"FE bsﬂ';e (ggp) - 198 i:h[f:sec‘Z
Max U = 148 cm/sec
M. PG = 7.8 H
22 AW 82 lM::n v - 1g9 m;gec

19 24:88 - UTl = 46 cnff
I-Iegn PG = 4.9 mmHg

Severe (306 msec)

:  3.6CM
: 8. 14CH

= 2P

. e
' . GALN 45 COMP &5 enan 5 My enssec
DELH’Yil iz] HS - -~ ; - ; i 12CM L ax PG - 14 niilg
5 J i " - "Time (Dop) = B.65
1 f PROC B/B/E/F3 "'sﬂ;e (ggp) = 176 i;jsec“z
¥ o M
T A W3 1 | N- N H & Hean U = 125 cn/
Limitations i . V. oo i
i . S 2

" Mean PG = 6.9 mmHg

GATE: 7. 1CH
LEK: B.14CH
g: B -- -

*EA fusion — faster heart rates Rk

DELAY1 HE MS

eAtrial fibrillation

GATE: SpECH
LEM: g 1ACH

«Affected by LA-LV compliance e.g. AR

IMTERVAL ELLLE MS



Mitral stenosis — Deceleration time

MVA =760/ DT

Diastolic dysfunction, aortic insufficiency underestimates

PRT
TEE

11 JBN Y E‘ DT = 380 msec therefore
PROC H/2/E/EH/A Z
MVA = 760/380 = 2cm?

\ [hed
GRIN 45 COMP &5 ®iiax U = 168 cn/sec
= 13CH Hax P& = 11 mnHg
B/0/E/F3 Y Tine (oop) - 0.38 sec

3 Slope (Dop) = 443 cn/sec”2
SR s®ar U = 168 cn/sec
\ Max PG = 11 mmHg
a -‘-'-‘I-Iean U = 133 cm/sec

UTI = 49 cm
Mean PG = 7.3 mmHg

1 37.8BC
: 31.2C

FOCUS: 9. 1CH

g: P Ly )
=20 m._ﬂ
DELAv1 NG MS
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Mitral stenosis — mean pressure gradient
Limitations

GARIM 45 EDIi'IF' 65

UETEL D un 4CH
EEeR 9. eS| FrOC E/0/E/GBAA
i e d = S 1EPM

MAX B. 37 mmHg
MN 3.3 nmHg | 17 JUWE B3
M 1p.4e:57

5 appr—t ) sbradycardia

sLow cardiac output

14CH
PROC H/B/E/EH/A
SZEPM
15 JeM @1
11:83:17

. @ 148 180
TEE T <3% {4 hhe

GAIN &5 COMP &3

: JETEL D Lo 12CH
DELAY1 NI S EVERY BE BEATS X : i - &= | PROC B/B/E/GB/A o e ok o
. e b ean PG = 14 nnlig
14 DEC @1
29:24:43

[5)

Normal < 4 mmHg

FOCUS:

g: B 3

Mild 4-6 mmHg e
Moderate 6-12 mmHg

Severe > 12 mmHg

INTERVAL EfAEE MS



Continuity Equation

Mitral output — Aortic output

X X

valve area Mitral VTI Sub-aortic

VTI
CW Doppler P'W Doppler

Limitations

* Not valid if AR, MR, atrial fibrillation
» Errors of measurements

» Assumptions




Mitral stenosis — Continuity equation

MVA (cm?) = Diameter4 oy X 0.785 X TVl o1
TVIyy

PAT T: 37.8C :
TEE T: 38.1C ) ® Y07 diam = 2.6 ¢

JF DIST 2. B0 cm ‘ TI5:8.7 B
: max = 2.8 mmHg

[ o] 5 GARIW 54 COMP 85
PED_E -"B-"E-"F3 . " ) 12CH LU U1 max = 84 cmisec

ES H. 3 a’S PROC H/RE/F3 *Pa mean PG = 1.7 mmHg
) 7 1BPH

PA U2 mean = 62 cmfsec|
_PA U2 UTI = 19 cn
P1 MAR @2 =
. PS:45. 83
. PRT T:) 37.8C g 1lz 128
# TE- T 32-5C

MY dec
=

b,
GATE: 7.BCH "
LEM: ©.14CH

g: P

= 2B

Flow MV = Flow LVOT e X

No aortic regurgitation
No LVOT obstruction |
NO mltl'a| regurgltathn . ‘ﬁ 0 IE‘-JTEE%HL MS



Estimation of Mitral Valve Area Using PISA

21 x (R?) x Va x (o /180)

Mitral Vaive Area =
Vmax
-ﬁ Y gl -




Proximal isovelocity surface area

MVA = 2 T radius® X Vgjasing X O°

GRIM 45 COMP_&5
= 14

- CH

FROC HB/R/E/FHE/R
MW 837 emss
VTI G2.0 cm S1BFM

|
| w
I Wt B22 MRS 12 JUNE @3

19:-48:57

' 5 P 18P
PRT T: 37.BC 4_‘”_.”_'2@

DELAY1 HEE MS EVERY BE BERTS



Table 9 Recommendations for classification of mitral stenosis

| severity @
: 1?‘ Mild Moderate Severe
Specific findings %O

Sf

Valve area (cm?) >1.9 1.0-1.5 <1.0

Supportive findings
Mean gradient (mmHg)® ,{ﬁ{ 5-10 =10
Pulmonary artery pressure (mmHg) <3 0-50 =30

*At heart rates between 60 and 80 bpm and in sinus rhythm.




Stress echocardiography in MS

Gf‘p

* In asymptomatic patlents ients in whom the symptoms and MS severity
does not seem to correlate Str (preferably exercise or alternatively
dobutamine infusion) 1s indicated . b‘

* It provides additional information througl*é;[@?i mitral gradients and pulmonary

pressures during stress.

* An increase of mean diastolic gradient >15 mm‘l—Idf t

* and/or increase in PASP >60 mmHg,

is diagnostic for significant MS and the need for intervention .




BSC EACTS
Guideli 021
uide @5%

)




Rheumatic
MS

Evaluation
Clinically significant mitral stenosis is defined by a mitral valve area (MVA) <_1.5 cm2.

Commissural fusion with thickening of the posterior leaflet is the most important
mechanism of stenosis.

Echocardiography is the preferred method for diagnosis, assessment of severity, and
haemodynamic consequences of mitral stenosis.

Valve area using 2D planimetry is the reference measurement of mitral stenosis
severity, whereas mean transvalvular gradient and pulmonary pressures
reflect its consequences and have a prognostic role. 3D-TTE
planimetry may have an additional diagnostic value. TTE usually provides
ufﬁclent information for routine management.
ing systems have been developed to help assess suitability for percutaneous mitral
tomy (PMC; Supplementary Table 8),

TOE erformed to exclude LA thrombus before PMC or after an embolic

episode, and t§ obtaguildetailed information on mitral anatomy (commissural

zones and subvalvulag apparatyp) before intervention when

TTE is suboptimal.
Stress testing is indicated in patf® o symptoms

or symptoms equivocal or discordant with the severity of mitral
stenosis. Exercise echocardiography may provide objective information
by assessing changes in mitral gradient and pulmonary artery pressure

and is superior to DSE. Echocardiography plays an important role in

the periprocedural monitoring of PMC and follow-up.



°* MAC is a distinct entity that differs from rheumatic mitral stenosis.
- | ®  Usually, these patients are elderly and may have significant comorbidities

D e g ener atlve * including disease of other valves. Overall, the prognosis is poor

| ®  due to high-risk profile and technical anatomic challenges resulting

* from the presence of annular calcification. Between 9% and 15%

°  of the general population may have MAC, with higher frequency in

glderly patients (40%). Furthermore, almost half of patients
@ agptic stenosis undergoing TAVI have MAC, and the disease is
\ lth * sever§in gy cases.359,377 Severe MAC may result in mitral stenosis

5%
* (more freqenily,

mitral annular | °  Evaluation

* In patients with degenera mitr
the disease severity is diffictlt a

C al Ci ﬁ C ati O n reliable due to diffuse calcium an

shown to have prognostic value.

ttral regurgitation, or both.

tenosis and MAC, the echocardiographic evaluation of
apparameters lack validation. Planimetry is less
ulg ce. The mean transmitral gradient has been

®  For the evaluation of severity, it is necessary to take into account the abnormalities of LA
and LV compliance before indicating an intervention.

° If anintervention is planned, echocardiography is used for initial evaluation and CCT is
necessary to assess the degree and location of calcification and to evaluate the feasibility of
an intervention
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71.1.3 Medical therapy
Diuretics, beta-blockers, digoxin, non-dilydropyridine calciu

nel blockers and ivabradine @n improve symptoms Anticoagulation
with vitamin K antagonist (VKA) with a target international nomal-
ized ratio (INR) between 2 and 3 is indicated in patients with AF,
Fatients with moderate-to-severe mitral stenosds and AF should be

kept on VEA and not receive NOACs, Currently there i no solid

evidence to support the use of NOACs in this setting™” and a

randomized clinical trial is underway (INVICTUS VEA MNCT
02832544). MNeither cardioversion nor ctheter pulmonary vein

isolation are indicated before intervention in patients with significant

ecent onset and the LA is only moderately enlarped, cardiover-
NN Prould be performed soon after successful intervention, it

also be considered in patients with less than severe mitral
steno arone is most effective in maintaining the sinus
rhythm aft rdiovegion In patients in sinus rhythm, OAC is rec-
Dmrrrendedwh%n

thrombus is present in<e

Eﬂ@&mml stenosis, as they do not durably restore sinus rhythm. If AF is

a history of systemic embolism or a
should also be considered when
TOE shows dense sponta echocardiographic contrast or an

enlarged LA (M-mode diameter =50 mm or LA volume >60 mL/m"®).
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Recommendations on indications for percutaneous
mitral commissurotomy and mitral valve surgery in
clinically significant (moderate or severe) mitral steno-
sis (valve area <1.5 cm?)

PMC

Recommendations Class® Level”

PMC is recommended in symptomatic patients

need for major NCS, desire for pregnancy).

° ° ° °
II ] dlc atIOI 1S / CO I ] dlc atIOI 1S without unfavourable characteristics® for B
p PMC.36E|'.363 365,367
R ¢ V[@ PMC is recommended in any symptomatic patients c 5
with a contraindication or a high risk for surgery.
Table 8 Contraindications for percutaneous mitral com- Mitral valve SUrgery 1s recommended in Sympto-
missurotomy in rheumatic mitral stenosis™ matic patients who are not suitable for PMC in C
Contraindications the absence of futility.
MVA >1.5 cm™ ] o
P should be considered as initial treatment
LA thrombus
More than mild mitral regurgitation : ymptomatic patients with suboptimal anat- " c
. . I : a
Sl s . o b unfavourable clinical characteristics
Absence of commissural fusion & . =
o~
. . , " ' for P
Severe concomitant aortic valve disease, or severe combined tricuspid 5 -
stenosis and regurgitation requiring surgery % : PMC sh DUldaJE
Concomitant CAD requiring bypass surgery g E patients without uné
CAD = coronary artery disease; LA= left atrium/left atrial, MVA = mitral valve - i e
area; PMC = percutaneous mitral commissurotomy. . tomical characteristics® fo
*PMC may be considered in patients with valve area =15 em” with symptoms * ) L. . )
that cannot be explained by another cause and if the anatomy is favourable. . L ] ngh thmmboem bOlIC rlsk (h Istor}’ Df S)’Stemlc
: embolism, dense spontaneous contrast in the lla C
: =
: LA, new-onset or paroxysmal AF), and/or =
- (%]
: e High risk of haemodynamic decompensation G
N L
(systolic pulmonary pressure >50mmHg at rest, 5
. ]
. O




Avtevoeiéeic PMC

(ﬁg@ewmﬁc PaABibotounc)
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Mitral valve area =1.5 cm?

Left atrial thrombus

More than mild MR

Severe- or bicommissural calcification
Absence of commissural fusion

Severe concomitant aortic valve disease or severe combined TS

and TR

Concomitant coronary artery disease requiring bypass surgery

pet

* Amovoia 6@(’)“{30[5’

MR = mitral regurgitation, TR = tricuspid regurgitation, TS = tricuspid

stenosis.

Ann Intern Med 2004 ; 104; 101-105
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Wilkins mitral valve morphology score

The Wilkins Echo score can predict the procedural success for mitral valvuloplasty based on valve structure.
A score of = 8 predicts a more favorable procedural, short, intermediate and long-term outcome (including survival).

Grade  Mobility Subvalvular thickening Thickening Calcification
g Highly mobile valve with 1 @mal thickening just Leaflets near normal in A single area of increased
only leaflet tips restricted elow th€ Nyitral leaflets thickness (4-5 mm) echo brightness
1 Leaflet mid and base Thicken @ Mid-leaflets normal, Scattered areas of brightness
portions have normal structures e @ considerable thickening confined to leaflet margins
mability one-third of the chotdal argins (3-8 mm)
length j
3 Valve continues to move Thickening extended to Thickein nding Brightness extending into the
forward in diastole, distal third of the chords ~ through thq(entire mid-portions of the leaflets
mainly from the base leaflet {S—Efﬁm}./){
4 No or minimal forward Extensive thickeningand ~ Considerable thickening G[&naﬁe brightness
movement of the leaflets shortening of all chordal all leaflet tissue throughout much of the
in diastole structures extending (=8-10 mm) |eaflet tissue
down to the papillary
muscles

Buropean Heart Journal 2007 28, 230-268




Cormier’s grading of mitral valve anatomy

Echocardi

group

Mitral valve anatomy

Group 1

Group 2

Group 3

t and mild subvalvular disease
hordae =10 mm long)
Pliable g ied anterior mitral
leaflet an vefe subvalvular disease
(i.e. thickened er e <10 mm long)
Calcification of mitr f any
extent, as assessed by SCOpY,

whatever the state of subvalvular
apparatus

&ahle non-calcified anternor mitral

European Heart Journal 2007 28, 230-268
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Cormier score 3
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Echo score >8 OOS[
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European Heart Journal 2007 28, 230-268
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—— Commissurotomy
— Balloon valvuloplasty

Mitral gradient {mm Hg)
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Cardiology 2002 ; 98 : 186-190
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Left-atrium
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Changes of Tricuspid Annular Geometry
in Functional Tricuspid Regurgitation
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Arttodoyio Asttovpyeng TR
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Pathogenesis of TR in MV disease
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tients who had surq:g] for functional MR

_ dilated ca iomiopamy (70% ischemic and 30%

and those patients had concomitant TV repair. Grade 3 or

more TR present in 22% of the patients 3.5 years after surgery.

34% Iatf; TR (grade 3 & roup of 163 patients with a mixed etiology
for MR who were followed e fter MV repair.

rheumatic in only 11%.

The most common etiology up was degenerative (Barlow's
disease in 38%, dystrophic in 2 %%d by ischemic in 13% and

7
Among patients who underwent left-sided valve
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Tricuspid regurgitation should‘er evalrqted
'forma]ities of the valve can be identified.

In secondary tricuspid regurgitation, annul dé@

well as RV function should be measured, owing to
In experienced laboratories, RV strain and/or 3D measu

In primary tricuspid regurgitation, s

along with RV and right atrium dimensions, as
ostic relevance.

Importantly, estimation of pulmonary pressures using Doppler gradient

underestimate the severity of pulmonary hypertension in the presence of sev
justifying
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abl chocardiographic criteria for grading severity
of tgu jregurgitatiun

QuaticarlY

Tricuspid valve mo Abnormal/flail

Colour flow regurgitant | O large central jet or eccentric
L

inging jet®

CW signal of regurgitant jet g with early peaking
Semiquantitative
Vena aontracta width (mm) =7
PISA radius (mm) > 'y ./){*
Hepatic vein flow” Systalic flow reversal y
Tricuspid inflow E-wave dominant >1m/s® @
Quantitative :
EROA (mm?) >40 g
Regurgitant volume (mlL/beat) =45 Eﬁ
Enlargement of cardiac RV, RA, inferior vena cava o -
chambers/vessels -




Assessment of FTR Assessment of FTR
il o by 2D & 3D

Three-dimensional echocardiographic visualization of the complex
geometry of the regurgitant orifice in functional tricuspid regurgitation

Color-doppler visual assessment of color jet area is a quick initial screening
Vena contracta

EROA and regurgitant volume measurement-PISA method o
Reg. volume \1 /|

-
-
L]
-

1.68 cmi
P |
""\

TA Parunaetei
' ]
1
i i
: &
; i
2 . ] ” :
T - .
Assessment of functional iricuspid regurgitation #s o o L T
Eur Heart J. 2013 ety T T A1 )




Comparing the Different Methodologies Available for Measuring the Tricuspid
Annulus

- Measurement of TV annulus

e by different methodologies

Long Axis — Traditional 4-Chamber

— Short-Axis
Septal-Lateral Dimension (MPR Method)

3DE long-axis dimension of the TA

RV-Focused View
longer

® 1ACC

Significant tricuspid annular dilatation:

diastolic diameter of at least 40 mm or at least 21 mm/m# in 4C transthoracic UiE\!""
>70mm on direct intraoperative measurement, :

.




Visualization of TV leaflets by 2D & 3D

Visualization of the tricuspid valve leaflets by two-dimensional echocardiography

Normal tricuspid valve leaflets visualized by

echocardiography
_ 5 /]




[ ]
Prognostic Value of Preoperative Right Determinants of the Severity of Pro no Sth i;al‘ le Of
Ventricular Geometry and Tricuspid Valve Functional Tricuspid Regurgitation g
pre-op RV geometry

Tethering Area in Patients Undergoing
Tricuspid Annuloplasty

= g

Mesan £ 5D Abnormality threshold

- 4. -
R
Yiu KH et al. Circulation 2014

RV global systolic RV longitudinal
; function systolic function
tricuspid annulus diameter '-., | " )
; . FAC TAPSE

independently related to FTR

_ Tissue Doppler Color tissue Doppler Pulsed tissue Doppler
RV Free Wall Strain RMIP(Tei index) S wane S wave




Which of the two CW TR Doppler
gnals suggests severe TR?




TR assessment is... tricky

TR is dynamic




Look at the right heart first... Vena Contracta




Ke}g\goints — secondary TR

15
&,
Dynamic C

Look at the Right Heart first OO

Look at the Valve (annulus dilatation, t @E‘iik of coaptation)
&

Color Doppler from many different views

%ﬁz\otracm
CW Doppler (triangular with low peak velocity) & sy @reversal in hepatic

veins)




CMR In IR and Right Heart Visualization & Quantitation

Assessment of
Non-invasive

ingd Tunclion
nl of blood flow, including stroke volume, CO, pulmonary arterial

distensibility an

Vena contraclta of > rrelates with severe TR.

Regurgitant volumes can e derivyg\ by subtracting forward flow (assessed by pulmonary
artery phase contrast assessm V stroke volume (assessed by steady-state free
precession) Cj
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}{cngpua:;i?:uz:lic:ripﬁng-Tcm Survival I mp aAC t O f T R

>25% mortality at year 1 for severe TR

on Long-Term Survival

Clinical Outcome of
Isolated Tricuspid Regurgitation

Mortality is greatest in patients
undergoing valve replacement

CEMTRAL ILLUSTRATION: Temporal Trends in Surgical Volume and Mor-
Lality tor isalsted Tricuspid 'Iﬂ Surgery
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@EACTS Management of trcuspid regurgitation (TR) ®EsC Management
) ol o of TR

( md Need for left-sided valve surgery?

Wy s
" . h " . f " . l
( Ilﬁnd of tricuspid regg@rzn(\ () - I(ln::ftrlcuspld ;egurgltajmn ) o CE— o
omoderaté evere primary or R T | s
Severs mf naary Th yeverep @G secondary TR SEI.'ﬂI'!IJdEIFf Hl ——— 0
Absence of severe RV or LV . - | ,ﬁ\; .
dysfunction and of severe : o raﬁﬁm'gm ol iy T
pulmonary hypertension? | T —
No ‘\'l‘i Hﬂ¢ &5 \m;v@,i
[ Markedly symptomatic? ) No TV surgery [ % \.«A_ﬁ,;»
No ; Yes R "
No or mild symptoms ‘b —
but progressive RV — K
dilatation/dysfunction? ===
m R rephacoment ( uﬂmnr@ﬂuﬂw’ rephcement
_ | | ) ¢ ) =

., * Ticuspid annulus 2 40 mm or 21 mm/m’ -R_J




D QUAKELTINY] XYWV

Ou Bepareleg n@s SLOBEOLPEG yLa TN SEELA KAPSLAKK AVETIAPKELA ATTO
____ TNV TpLyAwxva ﬁsotootousvsc KAL TIPAKTLKA EEavTAoUVTAL OTa
6LOUpr]tLKO. I'evikd n « uoucsmucn oy yn Yo ™m oe&1d, Kap&oucn QVETAPKELD

(610VPNTIKG, AVTAYOVIGTEG HADOTTEPG Swo wn TOAAEG POPEC UTOPEL VO EAATTOGEL GTUOVTIKE TNV
devutepomadn (Aertovpyikn)) avendpi w OYLVOG,

H Styogivn elval emw@eAng Kat wcqu TIOU CUVUTIAPXEL KOATILKI)
uapuapuvn

V APLOTEPA KAPSLAKI) avsnapksm 1pYqUV TIOAAQ (PAPUAKA TIOU £X0UV
ocps OC KAl 0TA CUPTITWHATA KAl 0T TIPOyVW

H BeAtiwon pe tnv Bepareia tng avanveuctu% ¢ pefdtpupyiag o aoBeveig
ME XA (BpoyxodLaoTaATLka, xopriynon o§uyovou) $gopyl va TIPOKAAECEL
ONUAVTIKN sAattwon g SEUtspona oUG avemapkeLacTnc TpLyAwyLvac.

H QuTLPETWITLON TNG ATVOLAG KATA TOV UTIVO (ATTWAELA BAPOUG, ELSLKN paoka C-
PAP) UTtOpEL Va PHELWOEL TNV AVETIAPKELA TPLYAWXLVAG OE A0BEVELG TIOU £XOLV
TIVEUPIOVLKN uTtEpTaon e€attiag autng tng mabnonc.




Indications for
Intervention

&,

Recommendations on primary o cuspid regurgitation
Surgery & recanmended in mtiens weth severe
primary tricus i regurgtation unvlerging ek
sided valbve surpery.

Surgery & recammended in symiptomatc
paterts with Eolated severe primary tiosmd
regurgitaton without severe RY dysiunction.
Surgery should be consdered in patients with
maxderate primary tiouspid regurgitation under
going beftsided vabve surgery

=
L o

+ ki
et i
E ok e ot ] )

e e W
S M e

Surgery should be consdered in 2symptomatic

or midly sympipmatic mtents with Solted

sevene primury friouspid repurgtation and RY

dilzation who are approprize for surgery.
Recommendations on secondary tricuspid regurgittion

Surgery & recommended in |:nt|r.|115 wath severe

Surgery should be consdered in patients with
mild or moderate secandary triouspid regurgtas
tion with 2 dilzed anmulus (=40 mm or =21
menén” by 20 echocardiog-aphy) undergoing
Ieftsided valve surgery A !

sevene pulmamnary vasoular hzufh,'pem

s VA1

Tramatheer treaiment of sympiomatic s=con-
dary severe riquspid regurgtation may be cons
sdered in inoperable patients at 2 Heart Valve
Centre with expertize inthe treatment of tious
pid valve dizzase

B EBOMEACTS 3071
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to touch OR 1ot to touch...
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What type of surgery?

Role of Tricuspid Annuloplasty in Mitral Repair

Management Of Tricuspid Regurgitation
The Role Of Transcatheter Therapies

ho could benefit from transcatheter treatment of TR are those with
symptomatic TR irrespective of maximal medical therapy
or
with initiab{gng of RV dysfunction, who are deemed to be either at high risk for
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(] After C T h Tri id Val
Outcomes after transcathetet icisns ke G Rt W Pl

TriValve Registry

SO Nt YA Mt s I e B F1aURE 3 Comparisen of TH Grade ot Bassling snd ot 1O Days

TV intervention

Percutaneous Treatment of t |cusp|d Valve
Disease: New Hope for th "’ Valve

? Outcomes After Curremt Transcathelter Tricuspid Valve
Intervention Mid-Term Results From the International

Reduction of WC and right atrial pressunes
TriValve Registry

Reduction of VC pressure. TRICAVAL (NCTOZ
Impeovement in NYHA. TAPSE Reduction HOVER [NCTOXT19974)
dmmm

Reduction of annulsr dimension, TROA. ScouT
Imnprovement in NYHA 6MWT. Qol at Wdays  (NCTD2574650)
wauﬂ.w“macm PREVENT

e After Current Transcatheter Tricuspid Vi

. — (NCTO2981933) entioggMid-Term Results From the Internatio

Pout-pracedural reduction of annulis TriValve Registry
dimensions and TR

Ningroverment (n NYHA class, GMWT
and Qol at | year follow-up

N

RIS 00 1.5 years




iy

= ila i 1A RN

|

:EF.OQ-—

Surgical Intervention for TR

V8

Leaflet coaptation Ann2loplast Valve
enhancement replacement

MitraClip Forma Repair  Mitralign

System
bicuspidization  spacer to bicuspidization  bicuspidization = pericardial direct val ve implantation
ofthe TV by occupy the ofthe TV by of the TV by circumferential ~ annuloplasty in vena cava
edge-to-cdge regurgitant plicating cinching device device
repair orifice area

FIGURE 1 | Overview over new tricuspid valve repair devices. CAVI, caval valve implantation; TV, tricuspid valve; TRAIPTA, transatrial intrapericardial tricuspid
annuloplasty.
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