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if there is no significant pulmonary hypertension or
severe RV systolic dysfunction, operation for severe
symptomatic isolated TR years after surgery for left-
sided disease may improve symptoms of right-sided
HF, if done before the onset of severe RV dysfunc-
tion or end-organ damage with either hepatic or
renal dysfunction.™#

9. PULMONIC VALVE DISEASE

See guidelines for the management of adults with con-
genital heart disease.’

10. MIXED VALVE DISEASE
10.1. Diagnosis of Mixed VHD

o dations for Diagnosis and Follow-Up of Patients Wit

ed = e Dsease
1. For patents v xed valve dsease, TIES
CGEO recommended 10 assess the ebiology, severity

and pathophysological impact

sultation with a Comprehensive Valve Center.

Recommendation-Specific Supportive Text
1. The complex nature of mixed valve disease

requires 3 comprehensive imaging approach that
involves assessing each lesion separately and then
collectively judging how the lesions affect the
patient’s overall presentation. TTE is the standard
modality for measuring jet velodities, valve areas,
regurgitant flow, and regurgitant orifice areas.
TTE establishes the baseline for pathoanatomy
and pathophysiology from which comparison is
made as the lesions progress over time. Doppler
hemodynamics have been validated for patients
with single-valve disease but have not necessarily
been studied in patients with multivalve disease.
Limitations exist for assessment of calculations,
such as those for valve areas, because of differen-
tial flows with multivalve disease **

. The complex nature of mixed valve disease

makes it necessary to consider all available
data to reach a final management decision.
Although natural history data for many types of
mixed valve disease are lacking, it is reasonable

tn accuima that the nncat nf cumntname ic 2 noa.
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* PR je Casta, ale vétsinou ji neni prilis nutné brat v uvahu

Agasthi et al., StatPearls Publishing 2025
Nasser Ja et al., Eur Heart J Cardiovasc Imaging 2025
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Fallotova tetralogie Degenerované homografty- Ross
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Plicni hypertenze

Revmaticka choroba Endokarditida Carcinoid
Ranijith et al. Journal of Cardiology Cases, 2013
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Pulmonalni stendza
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PVA(VTI) 0.88cm?
SV (RVOT) 61 ml
PVA (Vmax) 0.74 cm?
CO (RVOT) 3.7 lI/min

~20

--40

* 10bmmys ' * 60bpm




/‘A\
N

KARDIOLOGICKA

KLINIKA
2.LF UK a FN MOTOL

Adult Card 190008199, 14:01 TIS0.5 MI 0.1 Adult Card TIS0.7 MI 0.1
X5-1¢c P : X5-1¢ -

50Hz \ 1 M3 50Hz 7N M3
15¢cm ‘, , Aiw 15cm | ] g

- N A * D St B v + TR Vmax =
1% . § 61% = ) Vmax 382cmis
(P: ng - (P: ng — Max PG 58 mmig
HGRes - HGRes ‘

~1.0

m/s
, | --1.0
W +PVVTI
‘ Vmax 326 cmis
Vmean 228 cmis
Max PG 42 mmHg
Mean PG 24 mmHg
VAL 87.0 cm
PVA (VTI) 0.70 cm?
PVA (Vmax) 0.60 cm?

5(I)mn;ls o I“%Bm




Recommendations for intervention in right ventricular
outflow tract obstruction

Recommendations Class® Level®

In valvular PS, balloon valvuloplasty is the inter-
vention of choice, if anatomically suitable.

Provided that no valve replacement is required,
RVOTO intervention at any level is recommended

regardless of symptoms when the stenosis is

If surgical valve replacement is the only option, it
is indicated in patients with severe stenosis who

are szi,rmF:-tu::-r'rnzn:ii:."j

If surgical valve replacement is the only option® in

patients with severe stenosis who are asympto-

matic, it is indicated in the presence of one or

more of the following.

o Objective decrease in exercise capacity.

® Decreasing RV function and/or progression of
TR to at least moderate.

# RVSP =80 mmHeg.

® R—L shunting via an ASD or VSD.

Intervention in patients with a Doppler peak gra-

dient <64 mmHg should be considered in the

presence of one or more of the following.

® Symptoms related to PS.

e Decreasing RV function and/or progressive TR
to at least moderate.

® R—L shunting via an ASD or V5D.

Baumgartner et al., Eur Heart J 2020
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Table 16 Echocardiographic and Doppler parameters useful in grading PR severity
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Parameter Mild Moderate Severe

Pulmonic valve Normal Normal or abnormal Abnormal and may not be visible

RV size Normal® Normal or dilated Dilated'
Jet size, color Dopple Thin (usually <10 mm in length) with a Intermediate Broad origin; variable depth of

penetration

Ratio of PR jet width/pulmonary >0.7°

Jet density and contour (CW) Dense; early termination of diastolic
flow
Doppler signal
Pressure half-time of PR jet <100 msec'
PR index” <0.77 <0.77
Diastolic flow reversal in the main or Prominent
branch PAs (PW)
Pulmonic systolic flow (VTI) Slightly increased Intermediate Greatly inGreased
compared to systemic flow (LVOT

\VTI) by PW*
RF* <20% 20%-40% >40%

P, Pulsed wave Doppler.

*Unless there are other reasons for RV enlargement.
acute PR.

limit of 50-70 cm/sec.

CMR-derived PR fraction =40%.

the duration of the PR signal divided by the total duration of diastole, with this cutoff identifying a CMR-derived PR fraction > 25%.
in the presence of high RV end diastolic pressure.

s for RVol and fraction are not well validated.

leration is not specific for severe PR.

imarily derived from CMR with limited application with echocardiography.

Zoghbi WA et al. JASE 2017
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Pulmonalni regurgitace
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ni regurgitace i

Pulmona

Maximalni Sitrka trysky pulmonalni regurgitace
Mérime v diastole ihned pod pulmonalni chlopni

Pomeér Sire jetu pulmonalni regurgitace k RVOT2
>65% je znamkou tézké regurgitace

Pozor mUze byt zavisly na roviné rezu
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* Pomér sire vena contracta a anulu

 Pomeér >50% je indikatorem vice nez mirné regurgitace

 Pomeér >70% je jasnou znamkou tézké regurgitace
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Pulmonalni regurgitace

Adult Card TiS0.4 MI 0.1

X5-1c

+PRP1/2t 77.1 ms

P1/2 Interpretace
> 180 ms mirna PR
100-180 ms stredni PR
<100 ms tézka PR

PHT < 100 ms tézka PR
DTI < 260 ms - vyznamna (2 stredni) PR

CAVE zkresleni pfi snizené compliance, resp. diastolické dysfunkci PK
Zoghbi WA et al. JASE 2017



PR index

Pomér doby regurgitacniho toku a celkového trvani diastoly

CW doppler v PSAX pres vytokovy trakt

Adult Card TIS0.3 MI 0.1

X5-1¢c
M3

Time 415 m:
+ Vmax 4.28 cm/s
Max PG 0 mmHg
Time 254 ms
Slope 22.5 cm/s?
P4t 56 ms

PR index 0,61

1 v | J o
100mm/s

PR index
>0,77 mirnd PR
0,50-0,77 Minimalné stredné tézka PR

<0,50 tézka PR
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Regurgitacni objem/frakce

e Kvantitativni metoda

* Porovnani systolického objemu levé a pravé komory

* Mozné vyuzit jako doplniujici metodu

* RV=SVgyor = SVivor ml
* RF=(RV)/ SVgyor X 100%

* Aproximaci z MR vySetreni-
. Lehka RF < 20%
e Stfedni 2040 %
. Téskd RF >40%

CAVE:

1. Absence validace

2. Nepresnosti méreni v ramci rovnice kontinuity
(zeyména diametru RVOT)

3. Zkresleni jinou regurgitacni/zkratovou vadou

CO (RVOT) 11.3 I/min
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+ RVOT VTI

Vmax 141 cmls
Vmean 88.6 cm/s
Max PG 8 mmHg
Mean PG 4 mmHg
VTI 29.9cm

PVA(VTl)  2.69 cm?

SV (RVOT) 138 mi
PVA (Vmax) 2.81 cm?

cm/s

RVOT Arga 4.60 cm?

-80

+ LVOT VTI

Vmax 96.6 cm/s
Vmean 66.8 cmis
Max PG 4 mmHg
Mean PG 2 mmHg
VTI 19.6 cm

AVVR 0.76

AVA (VTI) 3.01cm?
SV (LVOT) 69 ml
AVA (Vmax) 2.66 cm?
AVA(VTI/IBSA 175
CO (LVOT) 5.8 l/min

Qnég\; , 20
; --80

--120

--160
10bmmss ' * 82bpm

(RVSV - LVSV) / RVSV = (138 - 69) / 138 tj. RF 50 % obraz tézké PR.
Zoghbi WA et al. JASE 2017




Chronic Pulmonic Regurgitation by Color Doppler
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Yes, mild Does PR meet most specific criteria Yes, severe
for mild or severe PR?
v No W
Specific Criteria for mild PR Specific Criteria for Severe PR
+  Small Jet, with narrow width Minority of criteria or Intermediate Values: +  Jet width/Annulus = 70%
»  Soft or faint CW jet * Dense jet, PHT < 100 ms
»  Slow deceleration time PR Probably Moderate «  Early termination of PR flow
*« Normal RV Size *  Diastolic flow reversal in PA
branches
E May Perform volumetric quantitative methods, if et Sl
' possible, whenever significant PR is suspected”
RF <20% RF 20-40% RF >40%
y 4
> Mild PR Moderate PR Severe PR
Poor TTE quality or discordant parameters with clinical data, > Indeterminate PR
particularly when significant PR may be suspected Consider CMR for quantitation

Clinical experience in quantitation of PR is sparse.

Zoghbi WA et al., JASE 2017



ESC GUIDELINES
@ E SC European Heart Journal (2021) 42, 563 —645

European Society doi:10.1093/eurheartj/ehaa554
of Cardiclogy

2020 ESC Guidelines for the management of
adult congenital heart disease

Recommendations for intervention after repair of tet-
ralogy of Fallot

Recommendations Class® Level®
PVRep is recommended in symptomatic patients -
PVRep should be considered in asymptomatic
patients with severe PR and/or RVOTO when
one of the following criteria is present.
® Decrease in objective exercise capacity.
® Progressive RV dilation to RVESVi =80 mL/
m’, and/or RVEDVi >160 mL/m” ", and/or
progression of TR to at least moderate.

® Progressive RV systolic dysfunction.

lla =

® RVOTO with RV5P >80 mmHg.
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Baumgartner et al., European Heart Journal, 2021
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xRV ESA 13.1 cm®
RVFAC 388%

M3 M6
+15.0

+ Vel 11.3cmis
PG  0mmHg

SVS.0mm
3.2MHz

Sm < 9,5cm/s GLS > -17%, Free wall strain > -19% MR srdce
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Dékuji za pozornost

A breakthrough that changed
the face of medicine.

A unique partnership that broke
the rules.

Alan Rickman Mos Def
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