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Objectifs

» Performance de I'angioscanner pour le diagnostic de
I'embolie, points importants du compte-rendu

» Sur quels éléments suspecter une forme chronique,
un CPCPE

» Revoir les autres causes d’hypertension pulmonaire
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ANGIOSCANNER THORACIQUE EN TECHNIQUE MULTIBARRETTES

» Performance élevée, validée par de nombreuses études de suivi clinique
F— » Lerisque d'événement thromboembolique aprés un angioscanner négatif est de 0.3 % (Righini, Lancet 2008)

Faible prévalence de I'EP dans les séries les plus récentes
" 9,7 % dans une série de 3500 CTA (Adams et al Am J Med. 2013)

= Seuls les patients présentant une probabilité clinique élevée ou des D-diméres élevés
doivent étre adressés en angioscanner thoracique
»  Seuil de D-dimeres : 500 ug/L ou (Gge x 10 u g/L au-dela de 50 ans)

Assess clinical probability of PE
Clinical judgment or prediction rule*

}

Lowi/intermediate clinical probability High clinical probability
or PE unlikely or PE likely
D-dimer
negative positive
CT angiography CT angiography
no PE PE confirmed* no PE PE confirmed®

No treatment®
N 1] b Treatm b Treatm b
‘ o treatment ‘ ‘ atment or investigate further? ‘ atment A’

Konstantinides SV et al. 2014 ESC guidelines on the diagnosis and management of acute pulmonary embolism. Eur Heart J. 2014 Université de Paris
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» Contre indications

=== = Allergie aux produits de contraste iodés
= |nsuffisance rénale (clairance de la créatinine <30ml/mn)
= Situations rares

Hyperthyroidie non contrélée
Protéinurie de Bence Jones

LA GROSSESSE n'est pas une contre indication

= Dose foetale négligeable, < Scintigraphie pulmonaire (Winer-Muram-Radiology 2002)
= Administration de produit de contraste iodé : pas d'effet sur la fonction thyroidienne a la naissance (Bourjeily- Radiology 2010)

= Mais dose mammaire >>> Scintigraphie pulmonaire

Suspected PE in Pregnancy |

American Thoracic Society
Documents: An Official American
Thoracic Society/Society of Thoracic
Radiology Clinical Practice
Guideline—Evaluation of Suspected
Pulmonary Embalism in Pregnancy’
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CXR

Abnormal Normal

Ao . Laun .
S Backgramd:  Pulmenary embolism (PE) is o loadi o of moternal Positive
Sorman el mortaliy in the developed sppropriste

o=ed prophylaxia and therapy, from PE in

Cherles J Lockwood proguancy requires a high index of clinical suspicion fol-
Fhlip . Ecislla lowed by a tismely and accurate disgnostic spproach.

Lumns M. Hurwitz Negative, ’l'ccln}icall, Positive Positive/ Negative
Inadequate ]
v
[ rear | | stop | [cus,crea] [ TRear | [ stop |

Université de Paris

Leung et al. Radiology 2012:262:635-46.
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Pulmonary Embolism during
Pregnancy: Diagnosis with Lung
Scintigraphy or CT Angiography?’

Marie-Pierre Revel, MD, PhD . . . .
Stephanie Cohen, MD Purpose: To evaluate the rate of positive, negative, and indetermi-

- N nate results and the agreement between initial and expert
OIMgr Sanchez.rMD readings for lung scintigraphy and computed tomographic
Marie-Anne Collignon, MD (CT) angiography performed in patients suspected of hav-

radiclogy. rena.org = Radiofogy: Volume 258: Numiber 2—FFebruary 2011

128 patients, @22weeks’ GA,

RESULT LS CTA P
+ 10/94 (11%)  7/43 (16%) 0.35

- 64/94 (68%) 28/43(65%) 0.73

Inconclusive  20/94 (21%) 8/43 (19%) 0.72

Alternative NA 12/43 (28%) NA
diagnosis
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COMMENT OPTIMISER L’OPACIFICATION?

» Nécessité d’avoir une bonne opacification artérielle pulmonaire
* (au moins 250 UH 250 UH)

» Bas kilovoltage: 100 kV ou moins
» Bolus tracking ?

*Schueller-Weidekamm C et al. CT angiography of pulmonary arteries o detect pulmonary embolism: improvement of vascular enhancement with A
low kilovoltage settings. Radiology. 2006 Universits de Parls
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CAUSE DES ECHECS?

Measurement of Caval

Blood Flow with MRI During
Respiratory Maneuvers:
Implications for Vascular Contrast
Opacification on Pulmonary

CT Angiographic Studies

Ronald S. Kuzo! OBJECTIVE. Transient interruption of the contrast bolus has been described as a physic

MRI measurements showed a significant increase in caval flow during
inspiration and a greater relative increase in blood flow in the IVC
than in the SVaC. For thoracic CT performed with IV contrast
enhancement, deep inspiration before scanning leads to a large
influx of IVC blood that does not contain contrast medium and dilutes
the contrast bolus, causing poor vascular opacification
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% d’angioscanners inconclusifs

— Population GROSSESSE POSTPARTUM

générale
6% PIOPED I 17% Cahill Obstet 20% Revel J Thromb
study Gynecol 2009 Haemost 2009

21% Revel Radioloy

2011

27.5% U-Kim-Im Eur

Radiol 2009

32% Ridge AJR 2009

1110211730 g 13,0t 2010

18/12/4076 R N
91'\(} e \
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Pulmonary CT angiography protocol adapted to the hemodynamic effects of

pregnancy
Ridge et al. AJR 2011

-Pas d’inspiration profonde
- Injection d’un volume élevé de produit de contraste

- Bas kilovoltage 100 kV
- Réduction dans lI'axe Z: on réduit I'acquisition du toit de I'aorte au ddome hépatique pour limiter l'irradiation

DLF total 35 mGyem
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DONNEES DU COMPTE-RENDU QUAND POSITIF

= Uni or bilatérale? Proximal or péripherique?

=  EP sous segmentaire: un seul ou plusieurs territoires?

* TAILLE DU VD?

« Rv/Lv ratio > 0.9 higher mortality rate
* (Schoepf, Circulation 2004)
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Diagnostics différentiels : sarcome de |I'AP

1:[34.151 ] mean 7855 =d 1603, area YTa8
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Embols tumoraux (cancer du rein)

After sunitinib
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EXAMENS INCONCLUSIFS

 Artéfacts, mauvaise opacification ou infarctus isolé
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* INFARCTUS: condensation périphérique a base d’'implantation pleurale,
avec clartés aeriques centrales (pas de bronchogramme)

INDICATION A EXPLORATION
VEINEUSE EXHAUSTIVE
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Angioscanner négatif, quels sont
les diagnostics alternatifs?
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DOULEUR THORACIQUE DYSPNEE
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GROSSESSE ET POST PARTUM

DOULEURS THORACIQUES

26 ans, @11 SA,
vomissements séveres,
douleur thoracique G

38 ans, prééclampsie douleur
basithoracique droite

|

Université de Paris




W

UNIVERSITE PARIS CITE

20

Douleur thoracique a J6 apres accouchement par voie basse

»

- primiparous women.: it iz named after Louis Hamman (1877-1545), the physician who described
pneumomediastinum in as=ociation with subcutaneous emphysema during pregnancy in 1545,

Postpartum pneumomediastinum, alzo termed Hamman's syndrome, typically occurs in voung, healthy,
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41 ans, 30 SA
pre éclampsie sévere

BM.J Case Rep. 2015 Nov 252015, pii: ber2015212751. doi: 10.1136/ber-2015-212751.

Fulminant antenatal pulmonary oedema in a woman with hypertension and superimposed preeclampsia.
Kubota-Siogren Y, Nelson-Piercy C2,
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Autres causes d’cedeme pulmonaire en péripartum

= Traitement tocolytique

=  Cardiomyopathie du péripartum

Abbas et al Am J Obstet Gvnecol 2006
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Objectifs

» Sur quels éléments suspecter une forme chronique,
un CPCPE
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Prevalence du CPCPE post EP

l 2a3%,5 a8% chez les patients qui restent dyspnéiques
4 Conséquence de 'EP aigue?
{ ou révélation a I'occasion d’un épisode aigu?

7/146 (4.8%), tous ont 2 signes
de TEC sur le scanner initial

Prevalence of chronic thromboembolic pulmonary hypertension after
acute pulmonary embolism
Prevalence of CTEPH after pulmonary embolism

Thrombosis and Haemostasis 112.3/2014

Laurent Guérin'; Francis Couturaud?; Florence Parent®; Marie-Pierre Revel?; Florence Gillaizeau®; Benjamin Planquette’;
Daniel Pontal'; Marie Guégan?; Gérald Simonneau?; Guy Meyer'®; Olivier Sanchez'®
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Comment reconnaitre une TEC/ CPCPE en
angioscanner spiralé?

\ Association de signes d’hypertension pulmonaire &

1. Signes de thrombose artérielle pulmonaire
chronique

2. Hypervascularisation systémique
3. Perfusion mosaique
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Signes d’hypertension pulmonaire

« VASCULAIRES

 Dilatation (=29 mm) du tronc pulmonaire: Se, sp 87, 89%
* Rapport AP/Aorte =1: VPP 96%, SP 92%

(g

30.2 mm (3D) 42.5 mm (3D')

s
=

Tan et al Chest 1998 Ng CS et al. J Thorac Imaging 1999
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Signes d’hypertension pulmonaire

CARDIAQUES

Hypertrophie ventriculaire droite
* Paroilibre du VD =24 mm

Dilatation VD (VD/VG= 1)
Anomalie de courbure septale
Reflux de contraste dans la VCI et les veines sus hépatiques
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* Epanchements (pleural, péricardique)

» Réouverture du foramen ovale( cas sévéeres)
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Triade suggéerant une cause
post embolique a I'hypertension
pulmonaire
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rétraction artérielle

Thrombi marginés Sténoses artérielles

Université de Paris
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Les thrombi marginés sont parfois calcifiés
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artere phrénique /mammaire interne
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3- Perfusion mosaique (se voit sans injection)
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9
+2 mmHS/ 1, 28p
iles 0,0

Rossi et al. Evaluation of mosaic pattern areas in HRCT
with Min-IP reconstructions in patients with
pulmonary hypertension: could this evaluation replace
lung perfusion scintigraphy? Eur J Radiol

. 2012 Jan;81(1):el-6.

120

35

» Aug 20 20
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Angioscanner spiralé double énergie

* Peut étre utilisé pour évaluer la perfusion pulmonaire

* Mais le minlIP suffit la plupart du temps!




Exemples de TEC/CPCPE
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Patiente de 38 ans, a 48 H d’anticoagulation efficace pour EP, pas
d’ameélioration

* Forme mixte
aigue & chronique
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Patient de 35 ans, dy

spneéique, pace maker pour trouble du rythme familial

Université de Paris
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Radiology

Latest Articles | Currentlissue | Alllssues | Collections ¥ | For Authors * | Diagnosis Plea:
¢ PREVIOUS NEXT %
Thoracic Imaging a8

Diagnosing Pulmonary Embolism with Four-Detector
Row Helical CT: Prospective Evaluation of 216
Outpatients and Inpatients

Marie Pierre Revel, David Petrover, Anne Hernigou, Catherine Lefort, Guy Meyer, Guy Frija

Six patients (11%) had chronic PE

Revel MP, Petrover D, Hernigou A, Lefort C, Meyer G, Frija G..Radiology. 2005 Jan;234(1)265-73.
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Pieges... .
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THROMBI MARGINES
FORMES IN SITU EN
CAS DE DILATATION
ANEVRYSMALE DES
ARTERES
PULMONAIRES

Il s’agit ici d’'une
hypertension
pulmonaire
compliquant une
hypertension portale
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Eisenmenger
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Patiente de 40 ans, adressée pour
exploration d’'une hypertension
pulmonaire sévere

CPCPE?
NON! TAKAYASHU
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Objectifs

» Revoir les autres causes d’hypertension pulmonaire
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Updated clinical classification of pulmonary hypertension
6th PH World Symposium Nice, Fr -2018

1.2 Heritable PAFL
1.3 Drug- and toxin-induced PAH (table 3)
1.4 PAH associated with:

1.4.1 Connective tissue disease

1.4.2 HIV infection

1.4.3 Portal hypertension

1.4.4 Congenital heart disease

1.4.5 Schistosomiasis
1.5 PAH long-term responders to calcium channel blockers (table 4)
1.6 PAH with overt features of venous/capillaries (PVOD/PCH) involvement (table 5)
1.7 Persistent PH of the newborn syndrome

2 PH due to left heart disease
2.1 PH due to heart fatlure with preserved LVEF
2.2 PH due to heart failure with reduced LVEF
2 3 Valvular heart disease
2.4 Congenital/acquired cardiovascular conditions leading to post-capillary PH

Eur Respir J. 2019 Jan; 53(1): 1801913

3 PH due to lung diseases and/or hypoxia
3.1 Obstructive lung disease
3.2 Restrictive lung disease
33 Other lung disease with mixed restrictive/obstructive pattern
3.4 Hypo=xia without lung disease
3.5 Dew al 1 disorders

4.1 Chronic thromboembolic PH
4.2 Other pulmonary artery obstructions
5 PH with unclear and/or multifactorial mechanisms (table 7)
5.1 Haematological disorders
5.2 Systemic and metabolic disorders
5.3 Others
5.4 Complex congenital heart disease

W

Université de Paris
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Idiopathic , inherited, due to HIV or anorexigens

1PAH
1.1 Idiopathic PAH
1.2 Heritable PAH
1.3 Drug- and toxin-induced PAH (table 3)

1.4 PAH associated with:

* NO SPECIFIC CT FEATURES: only vascular and cardiac signs 141 Compectiv issoe discase

1.4.2 HIV infection
A Iyperiension

1.4.4 Congenital heart disease

1.4 5 Schistosomiasis
1.5 PAH long-term responders to calcium channel blockers (table 4)
1.6 PAH with overt features of venous/capillaries (PVOD/PCH) involvement
1.7 Persistent PH of the newborn syndrome

P

Heritable PAH in a 30-yo-woman L&
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Indirect role of the virus ( HIV-related proteins) & genetic susceptibility (HLA-DRé and HLA-DR52)
Persists despite antiretroviral therapy - Requires PAH-specific therapy

1PAH
1.1 Idiopathic PAH
1.2 Heritable PAH
1.3 Drug- and toxin-induced PAH (table 3)
1.4 PAH associated with:

1.4.1 Connective tissue disease

1.4.2 HIV infection

1.4.3 Portal hypertension
1.4 4 Congenital heart disease

1.4.5 Schistosomiasis

1.5 PAH long-term responders to calcium channel
1.6 PAH with overt features of venous/capillaries
1.7 Persistent PH of the newborn syndrome

37 YO woman, HIV infection, no treatment nor F/u

|

Université de Paris
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Congenital heart disease
(EiInsenmenger)

Initially left-to-right shunt: mainly ventricular septal defect

1PAH
1.1 Idiopathic PAH
1.2 Heritable PAH
1.3 Drug- and toxin-induced PAT (table 3)
1.4 PAH associated with:
1.4.1 Connective tissue disease
1.4.2 HIV infection
1.4.3 Portal hypertension
1.4.4 Congenital heart disease

1.4 5 Schistosomiasis
1.5 PAH long-term responders to calcium channel blockers (table 4)
1.6 PAH with overt features of venous/capillaries (PVOD/PCH) involvement (table 5)

1.7 Persistent PH of the newborn syndrome

Université de Paris

|

49
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Eisenmenger's physiology

Left-to-right shunt

Increase of pulmonary blood flow

Shear stress caused by high flow (“shear stress”)
damages endothelials cells

Endothelial DAMAGE

Increase of vascular resistance

Shunt Inversion: Right-to-left

Smooth muscle cell proliferation
Intravascular thrombosis

Cyanosis (Eisenmenger)
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1PAH

PVOD and PCH

Rare, difficult to diagnose
But no room for error!

Patients with these conditions may develop fatal pulmonary edema if théey
are treated with vasodilator agents ...

.'-‘., : Z ;‘&
B A 5

i /‘/4,.,;."\.

27}

u:’)\
Ll

Obliteration of ’rhe posT capillary veins

s T ‘_.\3‘\:&\

50pm

1.1 Idicpathic PAT
1.2 Heritable PAH
1.3 Drug- and toxin-induced PAH (table 3)
1.4 PAH associated with:
1.4.1 Connective tissue disease
1.4.2 HIV infection
1.4.3 Portal hypertension
1.4.4 Congenital heart disease
1.4 5 Schistosomiasis

15PAHL 1 decs tocalcium channel hlockers (table 43

1.6 PAH with overt features of venous/capillari involvement
7 Persistent PH of the newborn syndrome

PCH (pulmonory coplllory hemonglomof05|s)

Alveolar capillary proliferation

Université de Paris

51
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PVOD (pulmonary veno- occlusive disease)

« = Pulmonary edema+ signs of PH
» Thickened interlobular septa
» Poorly defined centrilobular ground-glass nodules
* Pleural effusion
* Lymphadenopathy

Rec<ten A et al Radioloav 2002

And small pulmonary veins!

Université de Paris
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Isolated non specific signs

Key points
Group 1 (PAH)
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« Pitfall : Isolated signs of PH, make sure it is not CTPEH before concluding idiopathic PH
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POINTS CLES

« EMBOLIE AGUE

» Effet délétere de l'inspiration aigue

« CPCPE: 3 signes

* Occlusion artérielle, hypervascularisation
systémique, perfusion mosaique

. HTP

» Signes non spécifiques: F idiopathique,
familiale, HIV, toxique

* MVO: signes d’'HTP + cedéme interstitiel+
petites veines centrales
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Merci de votre attention



