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- Uvod
* Soucasny stav a doporuceni a guidelines
* Krvaceni z dychacich cest-zavazna komplikace

* Kasuistika nemocnéeho s perioperacnim
Krvacenim a jeho resenim.

- ECMO - prireseni teto komplikace
* Vysledky
- Zaver




Chronic thromboembolic pulmonary
aviewed by a CTE

hypertension iy
| C
- PEA is recommended as the treatment of choice for patients with CTEI
apdferatiCODStructions within pulmonary arteries accessiDIE ITy=sege!
. . B
idelines for
. - BPA seammended in patients who are technically ingperabie=ornav
gnOSIS and residual PH after PEA and distal obstructions amenable to BPA
1B

atment of

- Riociguat is recommended for symptomatic patients with inoperable
s /CTEPH/ CTEPH or persistent/recurrent PH after PEA

22 ESC/ERS 5

- Long-term follow-up is recommended after PEA and BPA, as well as fc
patients with CTEPH established on medical therapy
| C

- A multimodality approach should be considered for patients with
persistent PH after PEA and for patients with inoperable CTEPH
lla C 2022 ESC/ERS Gudelines for diagnosis and treatment of pulmonary hypertension
:European Heart Journal,Volume 43, Issue 38, 7 October 2022, Pages 3618-3731,




oucasny
av
nalosti

Chirurgicka lecba CTEPH

Vsechny guidelines doporucuji PEA jako prvnivolbu lécby u
operabilnich pacientd s CTEPH24

Symptomaticky i prognosticky prospéch z chirurgické lecby byl
opakované prokazan. Operabilita, je subjektivni a je zalozena na
zkusenostech.

Benefit operace, Casny hemodynamicky efekt, nizka mortalita a
vyborny outcome je dobre znam, popsan na velkych souborech.
(neni RCT)

Kognitivni funkce nezhorsuje DHCA jak prokazala studie
(PEACOG)3

Rada zavaznych komplikaci je lé¢itelnych pomoci ECMA.

Dlouhodobé vysledky jsou velmi dobre a vSeobecné zname.

1. Kim N. J Am Coll Cardiol 2013;62:92.

2. Galié N. Eur Heart J 2016;37:67.

3. Vuylsteke A. Lancet 2011;378:1379. 4. Cannon J et al. Circulation 2016;133:1761.

ECMO, extracorporeal membrance oxygenation; PEACOG, pulmonary endarterectomy and cognition; RCT, randomized co
4.2022 ESC/ERS Gudelines for diagnosis and treatment of pulmonary hypertension :European Heart Journal, Volume 43, Issu
October 2022, Pages 3618-3731,



Historie

» Chirurgicka lécba CTEPH — endarterektomie plicnich tepen (PEA)
je provazena radou specifickych zavaznych komplikaci.

erioperacni
rvaceni do
YChaCiCh * Krvaceni do dychacich cest jehoz incidence po popisovana od

est pri PEA

- Mezi nejzavaznéjsi patfi pravostranné srdecni selhani, plicni
edém mozkoveé prihody a krvaceni dychacich cest.

0,5% do 10,2 %, podle zavaznosti.

- Kvyznamnému krvaceni doslo v nasem souboru 500
odoperovanych u 41 nemocnych tj,8,2%

- Taktika lécby se lisila podle intensity krvaceni a také dostupnosti
technického vybaveni.

- Konzervativni postup- ohfati, PEEP, rychla Uprava koagulace,
oburator priloziskovém krvaceni ,ERY MP, Autotransfuze,

* U prvnich 100 operaci (krvaceni 4% krvaceni,1 x AV ECMO -
Uspésne), pri3o0 op krvaceni 7,% ECMO 16 pt.

Guth S, Mayer E, Prifer D, Wiedenroth CB. Pulmonary endarter
technique and pitfalls. Ann Cardiothorac Surg 2022;11(2):180-18
10.21037/acs-2021- pte-18



erioperacni
rvaceni do
ychacich
est pri PEA

Soucasny stav

* Zmena struktury pacientu- perifernéjsi nalezy, rizikovejsi pacienti,

nové metody , pfedchazeni velkému krvaceni ¢asnou diagnostikou —

- Vodni zkouska- BUBLE Test na konci endarterektomie pred jeji

suturou — ev. osetreni segmentu lepidlem BIOGLUE).

- Casna preventivni bronchoskopie pfi ohfivani — nejpozdéji pfi 30°C

- Technické moZznosti- Bloker hlavniho bronchu zavedeny pod

kontrolou jednorazoveho Fibrobronchoskopu.

* Implantace chlopni- pneumologem selektivné do mista krvaceni

(Zkuseny bronchoskopista + vybaveni)

* Kvatkodobe ECMO-zavedené jiz pri ohfivani-tim moznost zruseni

koagulace —Cesné zastaveni krvaceni a moznost odpojit po ohrati
idealné na sale.

« Pouzivani autotransfuze
* (PACIENT TRANSPORTOVAN NA RES SE ZAVRENYM HRUDNIKEM:-

BEZ KRVACENI|- MOZNOST CASNE ANTIKOAGULACE.



Kasuistika

V sV

nejsi onemocneni

- muz, nar. 1970 (54 let)
- NO:

Nemocny s CTEPH

nemocny po opakovanych PE (2018 a 2020)

Chronické srdecni selhani HFrEF (2014)

Dilatacni kardiomyopatie

ICD (2015) od roku 2020 opakované identifikovany tromby na

elektrodé. Opakované embolizace- hospitalizace a progrese
CTEPH.
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Kasuistika

obni anamnéza - CTEPH

- Dilatacni kardiomyopatie

* Chronicke srdecni selhani s redukovanou ejek¢ni frakci (HFrEF)
* Flutter sini v anamnese.

* AV blok I st.

- CHOPN stredné tézka obstrukcni ventilacni porucha

- Arterialni hypertenze lll.st. S velmi vysokym KV rizikem
- Diabetes mellitus 2. typu

* Obstrukcni spankova apnoe

* Hepatopatie

* Obesita

* Stp. TIA (2005) Stp. Stentingu a coolingu aneurysmatu AcoA-
ACAIl.sin.(2011)

- Trombofilni stav patologicky zvyseny faktor VIII.

- Positivni test na lupusovy inhibitor

SYMPOZIUM PS PLICNIi CIRKULACE LEDNICE 2024



Kasuistika

* ECHO: TEE+TTE

— Difuzni hypokineza LK EFLK 40 % PK dilatovana s lehkou dysfunkci,
stredné vyznamna TriR , odhad PASP 5o-60 mm Hg. Vypotek 2-3
mm kolem pravostrannych oddil(. Bez foramen ovale

* V-Pscan:
— Mnohocetné bil. perfizni defekty

* Hemodynamickeé vysetreni:
— RA 1, PA 57/17/27, PCW 10, CO 4,97, Cl 2.01, PAR 3,4 WU

* Symptomaticky
— Dusnost NYHA-II-III.

SYMPOZIUM PS PLICNIi CIRKULACE LEDNICE 2024



Angiografie

Kasuistika




OPERACE
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Chirurgicka technika

Video-Lindner J. vilastni archiv
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OPERACE

I ERERy,

- (A
-
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peracni pece

peracnim

KASUISTIKA

Upravena koagulace podana autologni krev +2x
ERY +2x MP+ 1 PLT

Sfouknut balonek obturatoru — bronchoskopie
bez krvaceni.

Maximalni pokles NIRS 35 vpravo 55 vlevo.

Odpojen od MO — Dobutamin sug/kg/min,
inhalacné Corotrop a Venatvis

TEE — dobra funkce obou komor MPA 16,PVR
149, laktat max 4.2, diuresa zachovala.

Maximalni pokles NIRS 35 vpravo 55 vlevo.

Standardnim zpusobem zavren hrudnik



onchoskopie

po PEA




operacni
cena

peracnim

KASUISTIKA

Prvni pooperacni RTG — pretrvavajici vétsi hily , lehke
zastreni stredniho a dolniho pole vlevo (29.5)rano
postupné se lepsici.

Zahajena antikoagulance : 8 hodin po operaci— bez
znamek krvaceni cilove APTT 40

1.POD weanig UPV —extubace 29.5.2024

3.POD — extrakce 2 chlopni z dolniho laloku (3. nalezena
azna CT- v ligule a odstranéna nasledne.)

Kontinualné monitorovan. Fibrilace sini (Cordarone).
Dale jiz nekomplikovany prabéh.

5.POD Prelozen na AJIP (ll. Interni klinika)

Setrna rehabilitace , vertikalizace , postupna zatéz .
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edovani

11.6.2024 -14. den po operaci
prelozen do SUSCH Banska Bystrica
, kde mu byl nasledné implantovan
CRT- Pacemaker 19.6.

Nasledne podkozni ICD pristroj se
kterym propustén do domaci péce.
Pri kontrole 18.7., u¢inné
antikoagulan, bez obtizi funkce
obou pristroju spravna.



Masive bleeding during cooling befere PEA

Masiive spontal

lung

Bleeding

Identification of bleeding + endobronchial implanation of valv

Endobronchial blockade —left lung

/ .Bubble techmique- NO BUBBLES (RIGHT SIDE)

Begin CPB ., [sroncroskory |
<5

-transition to central VA ECMO

- reverse antikoagulation + reworming _
- -Weaning VA ECMO in OR l -:

- Sternotomy closure

OUR data

SYMPOZIUM PS PLICNI CIRKULACE LEDNICE 2024




Predoperacni

Study (n=6) Control (n=55) |[p
N/mean %=std [N/mean % =std
Muz 2 33,33 33 60 0,3871
Vék 54 9,19 65 13,17 0,2263
PASP 78 13,64 80 22,84 0,9442
PAMP 41,5 9,83 47 13,69 0,4009
PVR 648 245,85 624 350,15 0,6241
Cl 2,205 0,16 2,245 0,48 0,8181
NYHA 2,5 1,02 2,75 1,14 0,3671
6MWT 333 137,04 383 128,92 0,4533
Peroperacni
Study (n=6) Control (n=55) |p
N/mean %=std [N/mean % =std

PVR pred 378,00 126,34 353,50 261,24 0,7490
PAMP pred 45,00 9,99 47,00 14,48 0,4777
Cl pred 2,00 0,34 1,85 6,96 0,6965
MO (min) 248,50 38,24 269,00 35,35 0,2150
DHCA (min) 36,00 10,36 41,00 9,47 0,2225
Operace (min) 439,50 27,13 390,00 49,57 0,0183
Jamieson 1,50 0,98 3,00 5,45 0,2846
UCSD Level 2,50 0,55 2,00 3,64 0,5687
PAMP po 24,00 11,22 29,00 6,82 0,1527
Cl po 2,45 0,48 2,60 0,71 0,8181
PVR po 197,50 536,82 148,00 100,16 0,2543




Pooperacni

Study (n=6) Control (n=55)
N/mean % = std N/mean % = std

UPV (h) 44,25 42,49 31,00 42,49 0,8572]
Reintubace 1,00 16,67 5,00 9,09 0,4779
[Tracheostomie 0,00 0,00 5,00 9,09 1,0000
RES (dny) 7,00 4,67 5,00 5,56 0,4965)
Hospitalizace (dny) 17,50 4,32 13,00 8,76} 0,4065
EM 4 2,04] 1 0,13 0,0214
MP 3 2,14 0 2,23 0,0128|
PLT 2 0,41 0 1,14 0,0271
koncentraty plazm.faktord (1U) 600 1206,23 0 681,56] 0,2005)
fibrinogen (g) 1 1,97 0 1,63 0,3077
krevni ztrata 890 982,57
heparin start (h po op) 8,5 4,22 8 4,84 0,4902]
Reperfuzni edém 2,00 33,33] 7,00 12,73 0,2121
Perikardialni vypotek 0,00 0,00 0,00 0,00 1,0000
Delirium 1,00 16,67 3,00 5,45) 0,3465)

MP 0,00 0,00 1,00 1,82 1,0000
Krvaceni do plic 6,00 100,00} 6,00 10,91 0,0001
Revize pro krvaceni 0,00 0,00 3,00 5,45 1,0000
Rannd infekce 0,00 0,00 2,00 3,64] 1,0000
Pneumonie 2,00 33,33 7,00 12,73 0,2121]

RRT 0,00 0,00 1,00 1,82 1,0000

KI bez RRT 0,00 0,00] 0,00 0,00 1,0000
FiS 1,00 16,67 17,00 30,91 0,6599

IRS 0,00 0,00 2,00 3,64 1,0000
MODS 0,00 0,00] 0,00 0,00 4,0000

asoparalyza 0,00 0,00 1,00 1,82 1,0000
Respiracni selhdni 1,00 16,67 8,00 14,55 1,0000

rdeéni selhani 0,00 0,00 1,00 1,82 1,0000
PNO 1,00 16,67 6,00 10,91 0,5349
Uroinfekt 0,00 0,00 3,00 5,45 1,0000
PASP 52,50 17,68 47,00 18,04 0,1362
EF 64,00 27,10 62,50 27,60 1,0000
Exitus 0,00 0,00 4,00 7,27 1,0000
ECMO 6,00 100,00} 8,00 14,55 0,0001

-A ECMO 6,00 100,00 5,00 9,09, 0,0001

-V ECMO 1,00 16,67 3,00 5,45) 0,3465)
pocet dni ECMO 4,00 2,00 3,98

A ECMO EX na OR 6,00 100,00} 1,00 12,50 0,1577
ECMO (min) pfi odpojeni na sale 101,50 41,82 57,00




Program PEA v KCVFEN Praha 9/2004- g/202
20 |et

Pocet operaci/ rok
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N= 520

patients
Czech

Republic
N=418
Slovakia

N=178

21 Romania
2 Ukraine
1 Netherlands

From: General University Hospital in Prague sc
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ome Krvaceni do dychacich cest je
€55dg€ zavazna perioperacni

| =5 komplikace, ktera je
zvladnutelna v€asnou a
komplexni [éCbou. S dobrymi
vysledky .

Predbézné vysledky vlastni studie 2024 soubo

18.SYMPOZIUM PS PLICNi CIRKULACE LEDNICE 2024



ome PEA ma byt nabidnuta vsem
€55age operabilnim pacientim s
priznivym pomeérem rizika a
prinosu, idealneé béhem
osobni konzultace meazi
pacientem a operatérem PEA.

2022 ESC/ERS Gudelines for diagnosis and treatment of pulmonary hypertensiol
:European Heart Journal,Volume 43, Issue 38, 7 October 2022, Pages 3618-3T7.
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Dekuji za

/ pozornost
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Massive, impaired gas exchange

and ventilation

v

Reinstitute CPB [«

Moderate, unimpaired gas exchange
and ventilation

L 4
Topical vasoconstrictor

l Situation worsens

Fiberoptic Bronchoscopy

Identify source(s)

;

Bilateral

PEEP

Topical vasocenstrictor

Prepare procoagulants
FFP
Platelets
Protamine

Attempt separation
from CPB

¥

Unilateral

v

Bronchial Blockade
Segmental Blockade
Topical Vasoconstrictor
Surgical repair, 1f possible

l

Separate from CPB

Unsuccessful

Consider lung resection
or embolization

PEEP
Reverse Heparin
Correct coagulopathy

l Situation improves
or stable

continue management

pulmonary arterial pressure control
(avoid light anesthesia hypercarbia,
hypoxia)

If PAP 1! consider milrinone , inhaled nitric oxide,
inhaled prostacycline

l Problem persists
Fiberoptic Bronchoscopy
Identify source(s)
¥ v
Bilateral Unilateral

v

Bronchial Blockade
Segmental Blockade Consider
lung resection

Continue management or embolization




Anticipation
* Repairing intraoperative defects
* “Bubble technique” with fibrin glue

Bleeding =

Identification
* Bronchoscopy during rewarming
* Decreased tidal volumes

Massive A Moderate

* Impaired gas exchange Treatment * Unimpaired gas exchange
* >250 cc bleeding * <250 cc bleeding
Begin CPB g : : . :
Bronchial blockade
« Transitionto VA ECMO LU o
. . WOrsens e Apply fibrin glue
* Reverse anticoagulation :

¥ _ ¥

¢ Achieve hemostasis Situation % ¢ PA pressure control
¢ WWean VAECMO in OR improves ¢ Continue management

Is the venoarterial extracorporeal membrane oxygenation circuit your frenemy? David
LJoyce, MD The Journal of Thoracic and Cardiovascular Surgery ,JTCS 2018,155.




ECMO

* Reperfuzni edem plic u 9 — 31% pac.

 V nasem souboru u 6,0%

« V-VECMO 1%

* Rezidualni hypertenze a nemoznost

* Odpojeni od MO -V-A ECMO ( UK az 5,5%)
« Krvaceni z dychacich cest po PEA

« Zavazné masivni kolem 3-5%.
 /[Konzervativni, PEEP, Blokada, Resekce???

 Nase sou€asna strategie — na pumpé
bronchoskopie- pokud difuzni krvaceni

i « ECMO —bez heparinu t.c. ihned po pumpe na
I’ﬁ 60-120 minut. Uprava koagulace , odsati DC
- a ventilace.

Foto-Lindner J. viastni archiv



Komplikace 9/2004 -12/2018

reperfuzni edém
perikardialni vypotek
delirium

krvaceni (do plic)
ranna infekce
bronchopneumonie
renalni insuf.(CVVH)
fibrilace sini
revize(tamponada,kr)
PNO

krvaceni do GIT
ECMO

20
21
16
24
11
32
25
65
16
21

16

6,0% N=332

6,3%
4,8%
7,2%
3,3%
9,6%
7,5%
19,6%
4,8%
6,3%
1,5%
4,8% Lindner J. Registr |



From 2004 to April of 2023 466 pulmonary endarterectomies were
done and 116 (24,9 %) patients underwent combined procedure in
our institution.

- Coronary bypass grafting (CABQG) 46 patients (39,7%)

- Patent foramen ovale closure 41 (35,3%)

- Cryo MAZE procedure 21 (18,1%)
Itaneously - Aortic valve replacement (AVR) 8 (6,7%)
PEA - Pacemaker implantation 7

- Mitral valve replacement or repair 2

- Another concomitant procedure 6

- PEA + two concomitant procedures 11

* PEA + three or more concomitant procedures 1

2023 CTEPH meeting San Diego, USA. Prskavec T,Niznansky M.,Ambroz D.,Kunstyr J.,Jansa P,Lin

Aortic valve replacement during pulmonary endarterectomy in high-risk patie
Institutional report of combined pulmonary endarterectomy and other cardia
procedures.



Pravdépodobnost preziti pacientu s CTEPH (PEA)

d 4 V. r 0 A4 A4 v r
Pravdépodobnost preziti (%) Pravdépodobnost preziti
bez lé&by CTEPH 2004-2016 (PEA)
1.0 N s + Censore
\ # S s = PR
09 ‘\\\N 1 Lh-l—h”_ ﬁ—ﬂ—&%*%
5 B
0.8 o :
. = — iy .
live survival D — B -4
ppA ("0.) B 06 H
=]
'"--‘.-..-....., <20 mmHg (64) a 05
S o4
21-30mmHg (19) =
= 03
7]
02
Total (147) 0.1
31- 40 mmHg (10) 0.0
All patients | 453 406 385 335 300 265 227 197 157 132 96 60
Cperated | 236 215 208 187 175 160 137 123 98 84 65 a5 31
No Residual PH 137 137 137 131 121 110 95 a8 71 65 51 34 22
41-50 mmHg (19) Residual PH 71 71 68 63 52 49 41 34 27 19 14 11 o
MNot Cperated | 217 181 176 138 125 105 90 74 59 48 31
> 50 mmHg (35) Technically Inoperable | 128 118 111 @0 84 59 58 49 zs a3z 19
T T T T T T T T T T Medically Inoperable 88 T2 65 48 41 36 3z 25 20 16 12
2 2] () 8 10 years ¥ 3
(0] 1 2 3 < 5] 6 rd 8 9 10 11 12 13 1
Years
All patients —— QOperated
Mo Residual PH —  Residual PH
Not Operated Technically Inoperable
Medically Inoperable

Riedel M, Stanek V, Widimsky J, Prerovsky |, Chest 1982, 81: 151-8
Jansa P et al. Eur Respir J 2020, 56: 1543; doi: 10.1183/13993003
Jansa P, Heller S et al. J. Clin. Med. 2020, 9, 3608; doi:10.3390/jcm9113608
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Pred operaci

30/05/2008 10:14:23

Data Centra PH V



Implementation of a New Programme for
the Surgical Treatment of CTEPH in the
Czech Republic - Pulmonary Endarterectomy

J. Lindner’, P. Jansa?

J. Kunstyr?, E. Mayer?

J. Blaha3, T. Palecek?

M. Aschermann?, T. Grus'
D. Ambroz?, |. Tosovsky’
l. Vitkova®

N=21, 9/2004-1/2006, male sex 66 %, thrombophilic disorders 33 %, mean age 48 let, PAMP 55 mmHg

Early mortality 4.8 %

16 15

14
12

10

8

6

’ 2

21 0 0 0 0
0

NYHA | NYHA I NYHA I NYHA IV

Fig.3 Early results - NYHA classification.
W = before operation, m = after operation.
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before operation 1 month 3 months 5 months

Fig.4 Results of six-minute walking test (6MWT).

Thorac Cardiov Surg 2006; 54: 528 —



* CTEPH je plicni hypertenze, ktera je vylecitelna
chirurgicky - plicni endarterektomii

* Plicni endarterektomie je metodou prvni volby v lecbé
CTEPH. Po PEA dochazi rychle k zasadnimu zlepseni ve
funkcni tride a vzdalenosti pri 6MWT.

- Pacienti, kteri maji komorbiditu ,ktera je
kardiochirurgicky lecitelna je mozné operovat v jedne
dobe.

* Pres 25 % pacientU s PEA operovanych v nasem centru
ma proveden kombinovany vykon.

* Hlavnim rizikovym faktorem casne i pozdni mortality je
rezidualni plicni hypertenze.



Vysledky

- Casna hospitalizaéni mortalita 4,8%

* Dlouhodobé prezivani:
° 1 rOk_ 94% o | IKaplanI'\:ﬂeiersuwij.rurcuwealﬂerPEAI
* 3 roky: 90% 23
* 5let: 80% il

0.7

06|

05t

sUreiv al

04}
03}

02}

_—
Riedel et al, Chest 1982, 81: 151-8 — | 01¢

i-B ) ' g ' 3 ears ]
‘ ga 0.0 - - - ' - - - -
i 0 1 2 3 4 5 6 7 8 9
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J. Lindner’, P. Jansa?
J. Kunstyr?, E. Mayer?

Implementation of a New Programme for J. Blaha®, T. Palecek®
M. Aschermann?, T. Grus'

the Surgical Treatment of CTEPH in the D, Ambroz2, . Tosovsky?
Czech Republic - Pulmonary Endarterectomy 1. Vitkovas

N=21, 9/2004-1/2006, muzi 66 %, trombofilie 33 %, primérny vék 48 let, PAMP 55 mmHg
Casna mortalita 4.8 %

16

700
14 600 | - 614 =
12 - [122 199 521
443
10 400 _ 437
8 %051 _309.5 c 2
6 200
4 2 100 |
2 ' -
0 before operation 1 month 3 months 5 months
NYHA NYHA I NYHA Il NYHA IV Fig.4 Results of six-minute walking test (6EMWT).

Fig.3 Early results - NYHA classification.
W = before operation, m = after operation.

Thorac Cardiov Surg 2006; 54: 528 —
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* Posouzeni nejvhodnéjsiho zpusobu a
nostupu lecby CTEPH

- * Posouzeni technické operability
ineb, hledani , mismatch ,rizika residualni hypertenze

{”?al”f’ - * Individualni posouzeni risika a benefitu
lividualni lecby ecby

PH centru

* Individualni priprava pred dalsim vykonem




Guidelines for the diagnosis and treatment

Iof pulmonary hypertension

Statement Class® Level®
The diagnosis of CTEPH is based on the presence | C
of pre-capillary PH (mean PAP =25 mmHg,
PWP =15 mmHg, PVR =2 Wood units) in
patients with multiple chronic/organized
occlusive thrombifemboli in the elastic
pulmonary arteries (main, lobar, segmental,
subsegmental)
In patients with CTEPH lifelong anticoagulation is | C
indicated

Surgical pulmonary endarterectomy is the I C
recommended treatment for patients with
CTEPH

Once perfusion scanning and/or CT angiography  lla C
show signs compatible with CTEPH, the patient
should be referred to a centre with expertise in
surgical pulmonary endarterectomy

The selection of patients for surgery should be lla C
based on the extent and location of the
organized thrombi, on the degree of PH,and on
the presence of co-morbidities

PAH-specific drug therapy may be indicated in b C
selected CTEPH patients such as patients not
candidates for surgery or patients with residual
PH after pulmonary endarterectomy

Recommendations

In PE survivors with exercise
dyspnoea, CTEPH should be
considered

Life-long anticoagulation is
recommended in all patients with
CTEPH

It is recommended that in all patients with
CTEPH the assessment of operability and
decisions regarding other treatment
strategies should be made by a
multidisciads BT Of experts

urgical PEA in deep hypothermia
circulatory arrest is recommended for
patients with CTEPH

RO dnLecommended in
symptomatic patients Wi TTave o
classified as having persistent/recurrent
CTEPH after surgical treatment or
inoperable CTEPH by a CTEPH team
including at least one experienced PEA
surgeon

Off-label use of drugs approved for PAH |
may be considered in symptomatic
patients who have been classified as
having inoperable CTEPH by a CTEPH
team including at least one experienced

o1

21

437

PEA surgeon

Galie N et al. Eur Heart J (2009) 30 (20): 2493-2537

Galié N. Eur Heart J 2016;37:67.
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All patients 453 406 385 335 300 265 227 197 157 132 =151 60
Operated 236 215 209 197 175 160 137 123 o8 84 65 45 31
No Residual PH 137 137 137 131 121 110 a5 88 71 65 51 34 22
Residual PH 71 71 68 63 52 49 41 34 27 19 14 11 =]
Not Operated 217 191 176 138 125 105 90 74 59 48 31
Technically Inoperable 129 119 111 90 84 69 58 49 39 32 19
Medically Inoperable 88 72 65 48 41 36 32 25 20 16 12

Years
All patients —— Operated
No Residual PH —— Residual PH
Not Operated Technically Inoperable

Medically Inoperable







Diagnostika

1. perfusni scan
. echokardiografie

2
3. pravostranna katetrizace

. HR-spiralni-CT angio

5. plicni angiografie
6. MRI ?
-

. koronarografie

- Foto-Lindner J. viast
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Madani M.,OgoT.,Simonneau G. The changing landscape of CTEP management.Eur Respir Rev 2017; 26:
170105
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ltimodalni
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Multimodalni lé¢ba CTEPH
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2022 ESC/ERS Gudelines for diagnosis and treatment of pulmonary hypertension
:European Heart Journal,Volume 43, Issue 38, 7 October 2022, Pages 3618-3731,




asuistika

5A plicnice
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omplications
fter PEA

Empty Cell

Allstudy patients; n=237

Intraoperative complications

Major bleeding® 27 (11.5%)
Endob: hial/oul v bleeding 5(3.8%)
Surgical bleeding 15 (7.6%)

Venoarterialfvenovenous ECMO

10(4.2%6){2 (0.8%)

Intraoperative death o
Postoperative complications
Reperfusion lung edema 23(g.7%)
Requiring diuretics 10(4.2%0)
Requiring non-invasivefinvasive mechanical ventilation 11 (4.6%6)
Requiring venovenous ECMO 2(0.8%)
Venoarterialfvenovenous ECMO £ (01.7%) 4 (1.7%0)
Major bleeding® 13 (5.5%)
Surgicalsite bleeding £(1.7%)
Endob: hialioul v bleeding 3(2.3%)
Intracranial bleeding 3(1.3%)
Other extrasurgical site bleeding 3(1.3%)
Resternotomy <48 hours 7(3.0%)
Pericardial tamponade requiring drainage or resternotomy 12 (5.1%)
Pneumothoraxrequiringdrainage 10(4.2%)
Acute/surgical abdomen 3(1.3%)
Prolonged mechanical ventilation with tracheotomy 10(4.2%)
CVVH or hemodialysis 13 (5.5%)
Sepsis 7(3.0%)

M.Lankeit ..Guth S, Pulmonary endarterectomy in chronic tromboem
pulmonary hypertension. J.Heart Lung Transplant 2018;37:205-258.
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