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* Obstruction Artérielle endoluminale
 Embolie Pulmonaire
e CPC post embolique
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e +/- Raretés

* Maladies inflammatoires de |la paroi artérielle et du médiastin
e Takayashu
* Médiastinite fibreuse

e Sténose acquises des veines pulmonaires
e Post ablation de FA
e Post transplantation



Embolie Pulmonaire

* Maladie vasculaire pulmonaire obstructive la plus fréquente
* 60-100 EP/100 000 hab et par an
e Mortalité hospitaliere importante (2-26%)
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Figure I Trends in annual incidence rates (left panel) and case fatality rates (right panel) of pulmonary embolism around the world, based on data management of acute pulmonary embolism
retrieved from various references.>*"""*~"” Reproduced with permission from JACC 2016;67:976-90. PE = pulmonary embolism; US = United States. developed in collaboration with the European
“PE listed as principal diagnosis. Respiratory Society (ERS)

®Any listed code for PE was considered.



Embolie Pulmonaire- Diagnostic

* Clinique * Biologique * Radiologique

Items Clinical decision rule points
verdon™  varon” D-Dimeére cut off

Previous PE or DVT 3 1
ajustés a l'age

75—-94bp.m. =] 1

>95 b.pm. 5 2
Surgery or fracture within the 2 1
past month
Haemoptysis 2 1 =
Active cancer 2 1
Unilateral lower-limb pain 3 1
Pain on lower-limb deep venous 4 1

palpation and unilateral ocedema

Age >65 years
Clinical probability

Three-level score

Low 0-3 0-1
Intermediate 4-10 2=4
High =11 >5

Two-level score
PE-unlikely 0-5 0-2
PE-likely >6 >3

ESC 2019




Embolie Pulmonaire Grave

Parameter
Age

Male sex

Cancer

Chronic heart
failure

Chronic pulmonary
disease

Pulse rate >110
bp.m.

Systolic BP <100
mmHg

Respiratory rate
>30 breaths per
min

Temperature
<36°C

Altered mental
status

Arterial oxyhaemo-
globin saturation
<90%

Traitement de

Original Simplified
version™® version®*’
Age in years 1 point (if age >80
years)

+10 points =
+30 points 1 point
+10 points

% 1 point
+10 points.
+20 points 1 point
-+30 points. 1 point
+20 points -
+20 points =
+60 points -
420 points 1 point

la défaillance cardiaque droite

Table 9 igh failure in "

Strategy Proparties and use. Cavests

‘Volume optimization

o salne, or Ringer's Conider wer.

actate, £500mL over 15-30 min venus pressars (doe, for example, to cone 4o veruricular icerdependence, and reduce
comitant hypovolaeria) <ot

Vasopressors and inotropes

Narepinephrine, 0210 pgig/min Increases R inotrop
mtes postvE wEMACAr interactions, and. pertusion

restones coronary perfusion gradient

Dobuamine. 220 uggimin™*' Increases RV inotropy. 2 '
alone, ithout & vaSopresson, may trigger of
agravate archythmias

Mechanical dirculatory support

e Rapid she Camplications with use over longer periods

prhen g (510 daps). including bleeding ind infec-

tlons: no clinical banefit unkess combined with 7
gl WEboHIOT recuirsd h Bparieced 8
tam

co= v

“Epnophrneis ced m cadisc et

Risk strata®

Class I: <65 points

very low 30 day mor-
tality risk (0—1.6%)

Class II: 66 - 85
points

low mortality risk
(1.7-35%)

Class I1l: 86 -105
points

moderate mortality
risk (3.2-7.1%)

Class IV: 106 -125
points

high mortality risk
(40-11.4%)

Class V: >125
points

very high mortality
risk (10.0-24.5%)

0 points = 30 day
mortality risk 1.0%
(95% C1 0.0-2.1%)

=1 point(s) = 30
day mortality risk
10.9% (95% Cl
85-13.2%)

Table 8 Classification of pulmonary embolism severity and the risk of early (in-hospital or 30 day) death

Early mortality risk Indicators of risk.
RV
instabilicy! of PE severityand!  TTE or CTPA® wroponin levels®
or comorbidity:
PES! class -V or

SPESI 21
e TR I I I I

L One (or none) positive.

Intermediate—low - +
----5
L
= Ner

= crea - 5roBINP = N.tarminal o B-type
peptide; PE = pulmonary PESI = PLimonry Indec: RV = right ventriculars sPESI = simpified Puirronary Embolsm Saverity ndex; TTE = trans.
thorack echocardegam.
“or " i jeve 89 2
adecuate fil n combination o BP <30 mmHg or 3 systolic BP drop 240 mmH for >15 min, not
aused by new.onset arhythmia hypoveisemia, or sepss).
“Progrostically (TTEr CTPA) PrOBIONc
valug is surnmarized in Supplementasy Cata Table J,
ueh 28 NT-proBNP 2600 ngiL H.FABP 26 ngfmL_ or copeptn 224 pmolL. These
.

PE confl crea o oy TTE, s suffcent 10 cassy a patient ino the ighsisk PE category:
I these cases, neither calasation apor i
“Sgns of RV TTE (or CTPA) levels o despite a calrulated PESI of 1l or an sPES! of 0.7 Uniil the implicatians of

3 i

Stratégies de désobstruction pulmonaire

Fibrinolyse

Embolectomie

Traitement Percutanée

ESC GUIDELINES
@ESC i 0
G TR

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European

Respiratory Society (ERS)




Embolie Pulmonaire — Place de la chirurgie

® EP Massive + arrét cardiague ou choc hémodynamique

® EP Massive + Contre indication aux fibrinolytiques

® Antécédents d’hemorragie cérébrale
® Saignement récent
® Tumeur SNC

® Trauma cranien ou neurochirrugie < 2 mois

® EP Massive avec échec des fibrinolytiques

® EP Massive avec embolies paradoxales



Embolie Pulmonaire Grave

 Embolectomie Chirurgicale




Embolie Pulmonaire Grave

Outcomes After Surgical Pulmonary
Embolectomy for Acute Pulmonary
Embolus: A Multi-Institutional Study

W. Brent Keeling | % Thoe Sundt MD ®, Morzia Leacche MD ©, Yutoka Okito MD ¥,

janok MSPH %, Lishon Aklog MD *, Omar M. Lottouf MD °,

Jose Binongo PhD °, ¥i L¢

SPEAR Working Group

The Incidence and Outcomes of Surgical
Pulmonary Embolectomy in North America

Presented at the Clinical Congress of the American College of Surgeons, San Diego, CA, Oct 22-26, 2017,

Zachary N. Kon MD °, Chetan Pasrija MD ® 9, =, Gregory ). Bittle MD ®,

Sreekanth Vemulapalli MD ©, Maria V. Grau-Sepulveda MD, MPH °, Roland Matsouaka PhD <,
Kristopher B. Deatrick MD ®, Bradley S. Taylor MD ®, James S. Gammie MD ®,

Bartley P. Griffith MD ®

e Résultats: Morbi-mortalité 4-30%

Predictive factors for an increased 3-month mortality rate

Variable Hazard ratio (95% CI)
Age >70 years 16 (1-1-2-3)
Cancer 2-3 (1-5-3-5)
Clinical congestive heart failure 2:4 (1-5-3T)
Chronic Obstrictive pulmonary disease 1-8 (1:2-2-7)
Systolic blood pressure <90 mm Hg 29 (1-7-5-0)
Respiratory rate <20/min 2:0(1-2-3-2)
Right-ventricular hypokinesis 2:0(1-3-2:9)

The Incidence and Outcomes of Surgical
Pulmonary Embolectomy in North America

3 6, 2017,
Zachary N. Kon MD °, Cheton PasrijaMD® 9 @, Gregory ]. Bittle MD ®,
Sreekanth Vemulapalli MD *, Maria V. Grau-Sepulveda MD, MPH ©, Roland Matsouaka PhD °,
Kristopher B. Deatrick MD ®, Bradley 5. Taylor MD ®, James 5. Gammie MD ®,
Bartley P. Griffith MD ®




Embolie Pulmonaire Grave

* Place de |a traitement percutané

Recommendations Class® Level®

It is recommended that anticoagulation with

UFH, including a weight-adjusted bolus injec- c

tion, be initiated without delay in patients with
high-risk PE.

Systemic thrombolytic therapy is recom-
mended for high-risk PE. 2%*

Surgical pulmonary embolectomy is recom-
mended for patients with high-risk PE, in whom

thrombolysis is contraindicated or has failed. **'

Percutaneous catheter-directed treatment

+ : S ESC . a0 a4, 563 ESC GUIDELINES
should be considered for patients with high- lla c e S o 020 1. @
risk PE, in whom thrombolysis is contraindi- Rt
cated or has failed.” 2019 ESC Guidelines for the diagnosis and
Norepinephrine and/or dobutamine should be management of acute pulmonary embolism

la c developed in collaboration with the European

considered in patients with high-risk PE.
Respiratory Society (ERS)

ECMO may be considered, in combination with
surgical embolectomy or catheter-directed treat-

ment, in patients with PE and refractory circula-
d 252

tory collapse or cardiac arrest.



Embolie Pulmonaire

* Traitement percutanée

* Fibrinolyse in situ

* Thromboaspiration / fragmentation



Embolie Pulmonaire

A Prospective, Single-Arm, Multicenter )
Trial of Catheter-Directed Mechanical
Thrombectomy for Intermediate-Risk

Acute Pulmonary Embolism

The FLARE Study

Thomas Tu, MD,** Catalin Toma, MD,"** Victor F. Tapson, MD," Christopher Adams, MD,” Wissam A. Jaber, MD,*
Mitchell Silver, DO, Sameer Khandhar, MD,? Rohit Amin, MD," Mitchell Weinberg, MD,’ Tod Engelhardt, MD,’
Monica Hunter, MD,* David Holmes, MD,' Glenn Hoots, MD,™ Hussam Hamdalla, MD,” Robert L. Maholic, MD,®
Scott M. Lilly, MD, PuD,” Kenneth Ouriel, MD, Kenneth Rosenfield, MD," for the FLARE Investigators

(8) Marked in right i ventricular ratio p compared with (A) (pre-thrombectomy). Coranal
sections illustrating decreased central clot burden and reduced pulmanary artery (PA) caliber post-thrombectomy indicative of reduced PA
pressures (D) compared with pre-pracedural computed tomography (C).

JACC: CARDIOVASCULAR INTERVENTIONS

© 2019 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).



Embolie Pulmonaire

* Place de la chirurgie dans le traitement des embolies pulmonaires
graves

* Place du traitement percutané reste a définir
e EP graves +/- a 'ECMO
e EP arisque intermédiaire



Embolie Pulmonaire

 Quand suspecter un CTEPH?

e Antécédent de dyspnée ou embolie pulmonaire
e PAPs>50mmHg

e Angio-Scanner



CPC post embolique

°*0,1a0,5%deEP
* 1000 patients par an en France

 HTAP symptomatique avec défects V/P persistant a 3mois d’une
anticoagulation

 HTAP pré capillaire: mPAP>20 — PAPO<15 — RVP>2UW



CPC post emboligue

A ] C D E
Proximal PA.ﬁbrotic Distal PA ﬁbmtic Microvasculopathy
obstructions obstructions

/4
)2

=

@ ESC European Heart journal (2022) 43, 3618-3731 ESC/ERS GUIDELINES

ropean Society ’
e SacielY HtpelHolorg 10109 /eshearifehac23?

2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension



CPC post emboligue

e Aspect scannographique
* Epaississement de paroi artérielle marginé
e String — web (pathognomonique de CPC post embolique)
 Circulation veineuse collatérale




CPC post embolique — Prise en Charge

* Centre expert

* Traitement Multimodal
* Médical :
* Treprostinil (prostaglandine)
* Riociguat (GMPc)
 Sildénafil (i5SPDE)
* Bosentan (voie de I'’endothéline)

* BPA
e Endarterectomie

A B C D E

Proximal PA fibrotic Distal PA fibrotic
obstructions obstructions

Microvasculopathy

Multimodal CTEPH treatment

@ESC @ ERS—




CPC post emboligue

Pulmonary thromboendarterectomy: The Marie Lannelongue
Hospital experience
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Sarcome

* Incidence 0,001% a 0,03%
* Age moyen 45-55 ans
* F/H 2/1

e Survie 12-18mois apres le début des symptomes
e Survie moyenne au diagnostic sans chirurgie <2mois



Sarcome

* Aspect scannographique:
* Defect endoluminal
» Atteinte proximale tronc valve pulmonaire
* Wall eclipsing sing:
» disparition de la paroi artérielle
* extension au dela de la paroi pulmonaire

Journal of Thrombosis and Thrombolysis (2021) 52:1129-1132
https://doi.org/10.1007/511239-021-02464-w

LETTER TO THE EDITOR

Primary pulmonary artery sarcoma versus pulmonary
thromboembolism: a multimodal imaging comparison

Ellen Kronzer' - Steven . Robinson? - Douglas A. Collins® - Robert D. McBane II**



Sarcome

European Journal of Cardio-Thoracic Surgery 43 (2013) 787-793

ORIGINAL ARTICLE
doi:10.1093/ejcts/ezs387  Advance Access publication 27 July 2012

Retrospective institutional study of 31 patients treated for pulmonary
artery sarcoma’

Sacha Mussot™*, Maria-Rosa Ghigna®, Olaf Mercier’, Dominique Fabre’, Elie Fadel’, Axel Le Cesne®,
Gerald Simonneau and Philippe Dartevelle*

* 58% traitement Néoadjuvant
e Chimiothérapie (15/31)
* Radiothérapie (2/31)
* Radiochimiothérapie (1/31)

Survival
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Obstruction Intra Artérielle

* Corps étrangers:
e Cathéter
* Implanon



Takayashu

* Incidence 1-3 cas / million d’habitants /an
* Prédominance féminine (France 4,8/1)

* Début de la maladie entre 20-40ans

 Atteinte des arteres de gros calibre: Pan artérite gigantocellulaire a
prédominance médio-adventitielle

* Inflammation adventitielle a la phase aigue
 Fibrose et calcification cicatricielle a la phase occlusive



Takayashu

* Signes évocateurs patients <50ans:
* Claudication du membre supérieur
* Abolition des pouls d’'un membre supérieur
e HTA réno-vasculaire
» Souffle carotidien ou sous clavier

* Imagerie évocatrice d’aortite




Takayashu

* Circonstance de découverte

* Phase systémique — préocclusive — inflammatoire
* Fievre arthralgies myalgies carotidodynie

* Phase vasculaire = occlusive
* Arche aortique et TSA
* Aorte thoracoabdominale et vaisseaux visceraux
* Artére pulmonaire dans 50% des cas
* Asymptomatique
* Douleur
* Dyspnée
* Hémoptysie
* HTAP
* Atteinte coronaire 5-15%




Takayashu

* Syndrome inflammatoire biologique aspécifique

* Imagerie
e TDM et TEP scanner etudie I'activité inflammatoire

e Criteres d’'ISHIKAWA et ACR

* Traitement Corticoide
* Méthotréxate
e Azathioprine
* antiTNF
* Tocilizumab




Takayashu revascularisation

* en dehors de la phase inflammatoire










Meédiastinite Fibreuse

JACC: ASIA VOL. 2, NO. 3, 2022

© 2022 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/)

STATE-OF-THE-ART REVIEW

Pulmonary Hypertension Caused by )
Fibrosing Mediastinitis &

Agian Wang, MD,* Hongling Su, MD,’ Yichao Duan, MD," Kaiyu Jiang, MD,” Yu Li, MD, PuD," Mingjun Deng, MD,"
Xiaozhou Long, MD,* Haijun Wang, MD," Min Zhang, MD, PsD,? Yan Zhang, MD, PuD," Yunshan Cao, MD, PuD"

* Maladie rare
* Prévalence inconnue

TABLE 1 The Etiologies of Fibrosing Mediastinitis

Idiopathic'®

Infection associated”'®
Histoplasmosis capsulatum
Tuberculosis
Aspergillosis
Mucormycosis
Blastomycosis
Actinomycosis
Nocardiosis
Coccidioidomycosis
Cryptococcosis

Non-infection associated'' '
Sarcoidosis
Immunoglobulin G4-related disease
Behget disease
Systemic sclerosing disease
Rheumatic fever
Hodgkin disease
Silicosis
Trauma

latrogenic'®'®
Radiotherapy
Chest surgery
Esophageal fistula
Methysergide maleate

Microinvasive procedures in the mediastinum (endoscopic
ultrasound-guided fine-needle aspiration, drainage tube
placement)



Meédiastinite Fibreuse

e Aspect sannographique:
* Aspect d’infiltration tissulaire du médiastin
* Engainement des vaisseaux, bronches +/- oesophage




Meédiastinite Fibreuse




Médiastinite Fibreuse

* Diagnostic histologie fibrose paucicellulaire

* Traitement étiologique
e Antifongique
* Antituberculeux
e Corticothérapie (IgG4 et Sarcoidose)

* Traitement Symptomatique
* Endovasculaire
e Chirurgical






~\ Post Stent
_ OPTIMUS CoCr 23 mm
)\ sur BIB 12 mm;
- Ré§expansion a 14 mm

Post ballon 7 mm







Pré-dilatation 10, puis i
12 mm via intro 8F Stenting OPTIMUS CoCr 33 mm sur

dans intro 12f ballon BIB 14 mm



Stenose Acquise des Veines Pulmonaires

e 2 étiologies:
» Radiofréquence pour Ablation de FA (incidence ?)

ORIGINAL CLINICAL SCIENCE |

implications

Nicolas Kumar, BSc « Michasl Essandoh, MD, FASE « Amar Bhalt, MD «

Samiya Saklayen, MD « Nasir Hussain, MD, MSc * Show

Published: January 07, 2019 - DOJ: htips://doi.org/10.1016/. healun.2018

* Post transplantation (<1% des greffes)

Purchase  Subs
Pulmoenary cuff dysfunction after lung transplant surgery: A
systematic review of the evidence and analysis of its clinical

Katja Tumer, MD =

PATIENTS CHARACTERISTICS Mayo Clinic (2016)* Leipzig (2018)** Cleveland Clinic (2019)***
Patients number 27 124/113 interventions EE] 199
10/2009 - 01/2022 02/2000 = 11/2014 01/2004 - 09/2017 01/2000 > 12/2016

lAge (mean1SD) 50+ 14 50.1+11.4 62.1+9.0 55 +12
Male n(%) 21 (78%) 95 (77%) 50 (60%) 155 (78%)
INumber of ablation 1+0.8 1(1.2) 1(1.8)
Delay in diagnostic 8.146.6 7 10.2£8.0

Dyspnea 23(85%)  NYHA 1/2/3/4 0/11/12/0 71 (69%) 31 (79%) 143 (83%) *Fender EA et GI CirCUIatiOﬂ 2016:134 1812—21
[symptoms Haemoptysis 12(44%) 3 bronchial embolisation 28 (27%) 10 (26%) 22 (13%) VAAAAAAAAAS 4 2 .

Toux 7(26%) 46 (45%) 55 (32%) **Schoene et al. J ACC Cardiovasc Interv 2018;11, 1626-16

Chest pain 6 (22%) 23 (22%) 31(18%) SNV WM"M’“WWVWVWY
PH (PAP225 mmHg) 12(44%)  all 2or more stenosed PV ? 13 (33%) *% *m P et al. Catheter VCMJMVSVQ Interv. 2019;1-¢
imean PAP 25.6£11.2 ?
co 6.27+1.22 ?




Sténose des Veines Pulmonaires post Rf

* Taux de récidive stent vs angioplastie

(=]
(a) Parcant of vassels free of restanosis (b) Percent of vassals fres of restanosis -
with number in follow-up with number in follow-up
100% 100%
2 —  Balloon Dilation
-==- Stent
g 8% g W% Z
° o 5
€ € S
g £ 82 @
E 60% E 60% F
] © @
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Years to restenosis following the intervention Years to restenosis following stent placement =
Number in folow-up Number in folow-up e ! ! ! !
Balloon 62 20 16 13 ] 7 7 <7mm 19 6 1 1 1 1 1 15 20 25 30
Glant 290 150 a4 A1 54 s » s Tmm I 144 m (3] 51 u 29
Time to Restenosis (Years)
No. at risk
Balloon 91 50 45 41

Stant A6 A7 52 42



Sténose des Veines Pulmonaires post Rf




Sténose des Veines Pulmonaires post Rf

* Expérience de Marie Lannelongue
e 27 patients (28 Angiopalstie— 7 pour resténose)
* Anesthésie Locale

* 46 veines traitées avec un taux de succes de 91% (4 occlusions
infranchissables)

e 27 stents

* Traitement Post-intervention

* Anticoagulation et antiagrégation plaquettaire
e Durée?? Aumoins 1an
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