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' * Thorax & mollet = RAS
* PA =85/45 mm Hg

e FC = 110/min

« Sp02 = 93%

* FR =24/min




JAMA Cardiology

March 3, 2021 Regression

Table 3. 4-Level Pulmonary Embolism Clinical Probability Score (4PEPS)

Derivation and Validation of a 4-Level RaliAite £gehigent il

Clinical Pretest Probability Score for ade
Suspected Pulmonary Embolism to <50 -0.993 -2
Safely Decrease Imaging Testing 50-64 1656 =1
pj:f“":”‘:lw*:fﬂ“wm e Chronic respiratory disease -0.570 -1
e Heart rate <80 beats per minute -0.406 =1
Chest pain and acute dyspnea 0.297 1
Male 0.472 2
Hormonal estrogenic treatment 0.608 7
Personal history of VTE g 2
Syncope 0.504 2
Immobility within the last 4 wk® 0.509 7
Pulse oxygen saturation <95% 0.832 &
Calf pain and/or unilateral lower limb edema 1.009 3
PE is the most likely diagnosis 1.860 5
Clinical probability, total
Very low CPP (<2%): PE can be ruled out <0
Low CPP (2%-20%): PE can be ruled 0-5
out if D-dimer level <1.0 pg/mL
Moderate CPP (20%-65%): PE can be 6-12
ruled out if D-dimer level <0.5 pg/mL
or <(age x 0.01) pg/mL
High CPP (>65%): PE cannot be ruled out >13
without imaging testing
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PULMONARY EMBOLISM SEVERITY INDEX SSMPUFIE

Age = B0 ans 1 point
Sp0O2 < 90% 1 point
Paz < 110 mmHg 1 point
FC z 110 BPM 1 point
ATCD Cancer 1 point
Insuffizance cardiaque ou respiratoire chronique 1 point

PESks=0 Rizsque faible (1,0% de deces a 30 j)

PESk21 Risque eleve (10,9% de deces o 30 j)

EP i risque intermeédiaire

3

Si CPA (scannmer ou Echo), faire tropo “/,, NI-

EP i faible risque | | EP 4 risque intermédiaire
£
Traitement
ambulatoire saunf s
CI hospitalier

Urgences vasculaire 2015 SFMU



Quels outils ?
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Outcomes in Pulmonary Embolism

Sudden Death

Cardiac Arrest (¢

Mortality

Stratification by RV dysfunction?

"’__ Severity —

Embolism Size Cardiopulmonary
Status

Wood, Chest, 2002
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Tachycardie

Trouble du rythme SV
Onde P > 2,5 mm
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Bloc de branche droit
Ondes T negatives en antérieur
Troubles repolarisation



Souvent normale
=> Diagnostics alternatifs

n .

* Hyperclarte * Opacite triangulaire a base pleurale

- Ascension coupole diaphragmatique ~ (Infarctus)
» Atelectasie en bande * Epanchement pleural

* Grosse artere pulmonaire






Quelle place pour Fécho pulmonaire ?
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THORAXSONOGRAPY —PART II: PERIPHERAL
PULMONARY CONSOLIDATION

GEBHARD MATHIS, M.D.
Department of Internal Medicine, Krankenhaus Hohenems, Hohenems, Austria




Classement

EP confirmée
1 > 2 lésions
évocatrices

EP probable
2 Au—1 lésion
+ ép. pleural

EP possible
&) Lésion(s) < 5mm

ou ép. pleural
<

Examen
normal

~No oA WN =

CHEST

Official publication of the American C ollege of Chest Physicians

CHEST Thoracic Ultrasound for Diagnosing
ONEINE Pulmonary Embolism : A Prospective
Multicenter Study of 352 Patients

Gebhard Mathis, Wolfgang Blank, Angelika ReiBiﬁ, Peter Lechleitner,
Joachim ReuB, Andreas Schuler and Sonja Beckl

Chest 2005;128;1531-1538
DOI 10.1378/chest.128.3.1531

352 Pts 194 EP
Suspicion EP au total

Echographie 333 lésions
thoracique évocatrices

Forte suspicion clinique ; 215 Lésions
D-diméres +, réalisés en ville : parenchym.
TVP a l'échographie duplex ; periph.
Anomalies échocardio ;

Scinti V/Q a haute probabilité ;
Angiographie pulmonaire ;
Biopsie/nécropsie.

Antérieur




CHEST

Official publication of the American C ollege of Chest Physicians

Thoracic Ultrasound for Diagnosing
| ONLI Pulmonary Embolism : A Prospective
Multicenter Study of 352 Patients

Gebhard Mathis, Wolfgang Blank, Angelika Reimﬁ, Peter Lechleitner,
Joachim ReuB, Andreas Schuler and Sonja Beckl

Chest 2005;128;1531-1538
DOI 10.1378/chest.128.3.1531

Forme des lésions
évocatrice :

» Triangulaire ou ovale
> Réguliere




Official publication of the American C ollege of Chest Physicians

CHEST Thoracic Ultrasound for Diagnosing
ONEINE Pulmonary Embolism : A Prospective
Multicenter Study of 352 Patients

Gebhard Mathis WIT BI kA H(RB Peter Lechleitne
Joachim ReuB, And gg % H

Chest 2005;128;1531-1538
DOI 10.1378/chest.128.3.1531

Performances de |'échographie pulmonaire pour le diagnostic d'EP

\ 7 .
Lesion
Varialf? Catéf riel(%(IC95%)) . Catégorie 1+2 (% (IC 95 %))
Sensibil | l | I I ' | = |74.2(67.5-80.2)

Spécificiv. 9..7 (95.5-99.9) 94.9 (90.3-97.8)
VPP 4.7 (89.9-97.7)
VPN 58.7(52.5-64.6) /5.0 (68.4-80.8)
Précision Ag 68.2 (63.0-73.0) ‘83.5 (79.2-87.2)

ANTICOAGULATION ?



Une TVP a ['echo, ca sufiit pour thrombolyser ?






CHES I 2008; 134:117-125

Original Research

CRITICAL CARE MEDICINE

Relevance of Lung Ultrasound in the

Diagnosis of Acute Respiratory Failure*

The BLUE Protocol

Daniel A. Lichtenstein, MD, FCCP: and Gilbert A. Mezicire, MD
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PULMONARY
EMBOLISM

Lung sliding

CHES I 2008; 134:117-125

Original Research

CRITICAL CARE MEDICINE

Relevance of Lung Ultrasound in the
Diagnosis of Acute Respiratory Failure*
The BLUE Protocol

Daniel A. Lichtenstein, MD, FCCP: and Gilbert A. Mezicire, MD
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CHEST 2008; 134:117-125 Original Research

CRITICAL CARE MEDICINE

Relevance of Lung Ultrasound in the
Diagnosis of Acute Respiratory Failure*
The BLUE Protocol

Daniel A. Lichtenstein, MD, FCCP: and Gilbert A. Meziere, MDD

_Lung shiding

e
present

Y
A profile

Venous analysis

”
o’

S
»

Thrombosed vein

: Désobstruction ??
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ESC GUIDELINES
@ E S C European Heart Journal (2019) 00, 1- 61 _.ESL "'woh

European Society doi:10.1093/eurheartj/ehz405 - -%
of Cardiology : ,;?j:

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)

Lower-limb CUS

It is recommended to accept the diagnosis

cion of PE.'¢%16>
If CUS shows only a distal DVT, further te

If a positive proximal CUS is used to confi
178,179

lla C
management.

ANTICORGHbATIGNOH 77



Un ‘gros’ VD, est-ce que ¢a Sulilf ?






ESC/GUIDELINES

E SC European Heart journal (2019) 00,1 —61 w3l 6,_?0
European Society doi:10.1093/eurheartj/ehz405 o )=
of Cardiology K 5

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

Respiratory Society (ERS)

\K,;

A. Enlarged right ventricle, B. Dilated RV with basal RV/LV C. Flattened Intraventricle D. Distended Inferior vena cava
parasternal long axis view ratio >1.0,and McConnell sign septum (arrows) parasternal with diminished Inspiratory
(arrow), four chamber view | short axis view collapsibllity, subcostal view

\f\ M-Mode .. Tissue Doppler Imaging
A\ Y
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AcT <60 ms e et «-——-A-}/ \‘ - S <95/s
E. 60/60 sign: coexistence of F. Right heart mobile thrombus | G. Decreased tricuspid annular H. Decreased peak systolic (S")
acceleration time of pulmonary ejection | detected In right heart cavitles = | plane systolic excursion (TAPSE) velocity of tricuspid annulus
<60 ms and midsystolic “notch” with (arrow) measured with M-Mode (<9.5 cm/s)
mildy elevated (<60 mmHg) peak systolic (<16 mm)
gradient at the tricuspic valve
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Variable ] OR 95% Cl

Male sex ¢ 1007  0.347-2.925
Age, yr *IP 1.034  0.983-1.088
Permanent risk factors 2 : 0.735 0.253-2.142
Malignancy L g 0.854  0.263-2.774
Bed-ridden state * 0.587  0.161-2.145
History of any operations L 2 0.679 0.225-2.048
Spinal cord injury L 1991 0.232-17.056
Dyspnea L 2462 0.676-8.967
Chest pain 2 2 1194  0.322-4.425
Leg pain & 0.654  0.142-3.003
Systolic BP ’I 1.002 0.979-1.025
HR + 1.006 0.980-1.033
Respiration rate B 0991  0.822-1194
D-dimer —— i 0.589 0.379-0.915
CK-mMB + 0.99 0.878-1.116
Troponin | - 0791  0.130-4.826
BNP ‘ 1 1.000-1.001
Lobal artery involve s o 0.418 0.124-1.402
Segmental artery involve : 2 0.313 0.038-2.567
Subsegmental artery involve 2 1.722 0.186-15.934
RV dysfunction L 2385 0.830-6.852
RV dilatation * 5108  1.681-15.517
RV hypertrophy & 7.815 2.500-24.425
D-shaped LV : 2 6.333 2.061-19.460
RV systolic pressure b 1.062 1.034-1.090
Warfarin use duration ‘ 1.022 0.990-1.056
Mean PT (INR) — ¢ 2567 1.071-6.151
Bleeding complication @ 0.845 0.105-6.800
Intermediate-risk APE : < 4.862 1.062-22.263
Figh-risk APE : r 3 2238 0.194-25.848

[ T ! N ! T !
0.0 0.1 10 10.0

Figure 2. Risk factors for developing chronic thromboembolic pulmonary hypertension on univariate analysis. OR, odds ratio;
CI, confidence interval; BP, blood pressure; HR, heart rate; CK-MB, creatine kinase MB fraction; BNP, brain natriuretic pep-
tide; RV, right ventricular; LV, left ventricular; PT, prothrombin time; INR, international normalized ratio; APE, acute pulmo-
nary embolism.

ORIGINAL ARTICLE @ CrossMark

KJIM

The predictive value of echocardiography for
chronic thromboembolic pulmonary hyperten-
sion after acute pulmonary embolism in Korea

Jin Sup Park, Jinhee Ahn, Jung Hyun Choi, Hye Won Lee, Jun-Hyok Oh, Han Cheol Lee, Kwang Soo Cha,
and Taek Jong Hong

Prévalence de CPC post-EP a 6,1 %

Korean J Intern Med 2017;32:85-94
https://doi.org/10.3904/kjim.2014.175
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Thrombolyse préventive ??
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Study

1 = Studies including high-risk PE
UPET (1970)

Ly (1978)

Dotter (1979)

Jerjes-Sanchez (1995)

Fixed effect model

Heterogeneity: 1?=22.2%

Thrombolysis Control M-H. Odds Ratio

events Total Events Total OR
82 7 78 — 0.80
14 2 1 - 0.35
15 2 16 - 0.50
4 44— : 0.01
115 15 109 —_— 0.48

I 1 1T T |

0.01 01 051 2 10 65

Favours thrombolysis

Figure 2 Early mortality by pulmonary embolism severity, Forest plot.

Favours control

(95%Cl)

(0.26; 2.50)
(0.03; 4.42)
(0.04; 6.17)
(0.00; 0.77)
(0.20; 1.15)

Weights
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Konstantinides,
Eur Heart J, 2014



Et SUr un arret cardiaque ¢






Available online at www.sciencedirect.com

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation

v

EUROPEAN
RESUSCITATION
COUNCIL

European Resuscitation Council Guidelines 2021:
Adult advanced life support

The guideline recognises
the increasing role of
point-of-care ultrasound
(POCUS) in peri-arrest
care for diagnosis, but
emphasises that it
requires a skilled
operator, and the need to
minimise interruptions
during chest compression.

Shockable
(VF/PULSELESS VT)

Immediately resume chest
compressions for 2 minutes

Unresponsive with absent

or abnormal breathing

Call EMS/Resuscitation team

CPR 30:2

Attach defibrillator/monitor

Return of spontaneous
circulation (ROSC)

()

Check for
updates

Non-shockable
(PEA/ASYSTOLE)

Immediately resume chest
compressions for 2 minutes

s N 3\
Give high-quality chest compressions and Identify and treat reversible causes Consider
+ Give oxygen * Hypoxia g Foronarylangiography/percutaneous coronary
intervention

* Hypovolaemia

* Use waveform capnography A . X ¢ Mechanical chest compressions to facilitate transfer/treatment
. X ) . * Hypo-/hyperkalemia/metabolic

¢ Continuous compressions if advanced airway X * Extracorporeal CPR

¢ Hypo-/hyperthermia )
: :Vl::nlmlse |nterr‘u;:t|cm5 to compressions . Thro'mbosis - coronary or pulmonary ,A&er ROSC ~

ntravenous or intracsseous access e Tension pneumothorax + Use an ABCDE approach

* Give adrenaline every 3-5 min ¢ Tamponade- cardiac * Aim for SpO, of 94-98% and normal PaCO,

e Toxins * 12 Lead ECG

* Give amiodarone after 3 shocks

* |dentify and treat reversible causes

Consider ultrasound imaging to identify
kreversible causes

* Identify and treat cause

L Targeted temperature management




Available online at www.sciencedirect.com

EUROPEAN

Resuscitation ) |Fesvsaon
COUNCIL
journal homepage: www.elsevier.com/locate/resuscitation
European Resuscitation Council Guidelines 2021: ()

Check for
updates

Adult advanced life support

Unresponsive with absent

or abnormal breathing

. ‘ asuscitation team

Identify and treat reversible causes « La dilatation ‘;P:S‘di a
* Hypoxia ) . i Attach defibrillator/monitor
droite isolee lor

11N #ro

* Hypo-/hyperkalemia/metabolic Assessthythm
. Q \
e Hypo-/hyperthermia 0
yp yp St ockable a e
e Thrombosis - coronary or pulmonary (VF/PULSELESS VT)
e Tension pneumothorax IagnOStI U er
e Tamponade- cardiac , I
* Toxins pU |||On Ire
y . . . . Immediately resume chest Return of spontaneous
Consider ultrasound imaging to |dent|fy romoressions for 2 minutes circulation (ROSC)
\reversible causes

* Hypovolaemia

Give high-quality chest compressions and
- e . _Coronary.angrography/percutaneous coronary
intervention

* Use waveform capnography ¢ Mechanical chest compressions to facilitate transfer/treatment

e Continuous compressions if advanced airway e Extracorporeal CPR

* Minimise interruptions to compressions -
After ROSC

* Use an ABCDE approach
Aim for SpO, of 94-98% and normal PaCO,

.
¢ Give amiodarone after 3 shocks * 12 Lead ECG
* |dentify and treat cause

¢ |ntravenous or intraosseous access

¢ Give adrenaline every 3-5 min

* |dentify and treat reversible causes - tod t . .
* Targeted temperature managemen
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Resuscitation @.%ZES&'E?ET.ON

COUNCIL

journal homepage: www.elsevier.com/locate/resuscitation

European Resuscitation Council Guidelines 2021:

VDG <1

Q

8
[
Bz

Compressions
thoraciques

VDIVG = 1

VD rapidement = VG

Compressions
thoraciques

VDG 2 1










ESC GUIDELINES
@ E SC European Heart Journal (2019) 00, 1 61 L $2C0y,

i - o
European Society doi:10.1093/eurheartj/ehz405 - R
of Cardiology L 5

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Suspicion d’EP avec instabilité hémodynamique Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
l pulmonary embolism of the European Society of Cardiology (ESC)

[ Echo cardiaque transthoracique au lit du malade j

Recommendations 2014 2019
(D sfonction VD (VDIVG > 1)\ Rescue thrombolytic therapy is recommended for
Non {_ y _)Oui : : , lla I

patients who deteriorate haemodynamically.

- N

Angioscanner immédiatement
disponible et réalisable ) Non
lOui
Négatif Angioscanner
h 4
Rechercher une autre
cause de choc Traitement d'une

ou d'instabilité HD EP a haut risque
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Adult advanced life support -

Désobstruction !!

VDG =1

Compressions
thoraciques

VDNG 2 1










Approche mult-organe ?



CHEST

Original Resear

\

y

~  Suspected PE\ /Nol considered for the study: n= 97
‘/\/\\ n=510 o >‘ (Wells score < 4 and D-dimer < 500 ng/mL)
T~ Excluded patients:
L n = 4 (did not consent)
n = 3 (pregnancy)
Y n = 20 (multi-organ US not performed)
B n = 23 (MCTPA contraindicated)
s i . =6 (MCTPAI lusi
<—’ lnclude_d patients B Q ( inconclusive)
1__\\_, n=357 ——
‘—\_‘\\_ /
Multi-organ US
. Y v
Negative for PE Positive for PE
n= 224 (62.7%) n=133 (37.3%)
v
Alternative US
diagnosis
I
\ 4 Y
Yes No
n= 106 (29.7%) n= 118 (33.1%)
i L Y
PE as final PE as final PE as final
diagnosis diagnosis diagnosis
n=0 n=99 (27.7%)

n=11 (3.1%)

CHEST 2014; 145(5):950-957 AT e SR

Accuracy of Point-of-Care Multiorgan
Ultrasonography for the Diagnosis of
Pulmonary Embalism

Fbeysims, Regeodwrs, NI Shwporars Veopnsl, MY, B Cllowrpang. Vol fowll, 01, FOTE
Eilelimrins €30, NP Klvesorlitic Ewmalyortl, MY Wizt Bortolieel, ST

Autowte Clovelfony, M Messendre Lovorie, MD: &ndree Voltrl, MD:
Svpelree Fedilrd, 3P and Stefne Gatfimé, AID




CHEST

Original Research

CHEST 2014; 145(5):950-957
Accuracy of Point-of-Care Multiorgan
Ulrasanography for the Diagnosis of
Pulmonary Embalism

Fbeysims, Regeodwrs, NI Shwporars Veopnsl, MY, B Cllowrpang. Vol fowll, 01, FOTE
Eilaliins €30, ALY Ml Bt ﬁmmfmfﬂ DTE: Mhawrtzbo Bartolveel, ST

Antoute Clovelfone, MEP: Messendre Lﬁfmwm M- Snhree Foliel, XD

Auselrpe Feddivd, MD; end Stefiove Grtfont, AT

PULRYON AR PREOCEDURES

Echographie

Sens. % (95% Cl)

Spéc. % (95% Cl)

VPP % (95% Cl)

VPN % (95% Cl)

RV + (IC 95 %)

RV - (IC 95%)

Poumons

Coeur

Veines

60.9 (51.1-70.1)

32.7 (24.1-42.3)

52.7 (43-62.3)

95.9 (92.7-98)

90.9 (86.6-94.2)

97.6 (94.8-99.1)

87 (77.4-93.6)

62.1 (48.4-74.5)

90.6 (80.7-96.5)

84.6 (79.9-88.7)

74.8 (69.5-79.7)

82.2 (77.4-86.4)

15 (8-28.1)

3.6 (2.2-5.8)

21.7 (9.7-48.8)

0.4 (0.3-0.5)

0.7 (0.6-0.8)

0.5 (0.4-0.6)

Multi-organe

Multi-organe nég.

+ Ag alternatif

90 (82.8-94.9)

100 (96.7-100)

86.2 (81.3-90.3)

42.9 (36.7-49.3)

74.4 (66.1-81.6)

43.8 (37.6-50.2)

95.1 (91.4-97.5)

100 (96.5-100)

6.5 (4.8-8.9)

1.75 (1.6-1.9)

0.12 (0.07-0.2)




Suspected PE

[ 1

4 , _ \4
Wells score Wells score
<4 >4
|
v v
Negative Positive
D-dimer D-dimer
\" | > Multi-organ US
100%

PE ruled out

CHEST

CHEST 2014; 145(5):950-957
Accuracy of Point-of-Care Multiorgan
Ulrasanography for the Diagnosis of
Pulmonary Embalism

Fbeysims, Regeodwrs, NI Shwporars Veopnsl, MY, B Cllowrpang. Vol fowll, 01, FOTE
Eilelimrins €30, NP Klvesorlitic Ewmalyortl, MY Wizt Bortolieel, ST

Augtonte Edovebtons, M Alyssendre Lewiris, MD: ndroa Faliel, M0y
Hugetree Feldird, MD; enel Stefine Satlini, D

Original Researt

PULRYON AR PREOCEDURES

|
\ 4

’ Negative for PE
|

\ 4

 /
No alternative US diagnosis
and positive D-dimer

' Alternative US diagnosis or
negative D-dimer

37% 25.8%
oy N
. : EV2
Consider other < Negative MCTPA

diagnoses

Echographie Sens. % (95% Cl}  Spéc. % (95% CI) VPP % (95% CI) VPN % (95% 1) RV + {IC 95 %) RV - (IC 95%)
Poumaons 60.9 (51.1-70.1) 95.9 (92.7-98) 87 (77.4-93.6) 84.6 (79.9-88.7) 15 (8-28.1) 0.4 {0.3-0.5)
Coeur 32.7(24.1-42.3) 90.9 (86.6-94.2) 62.1 (48.4-74.5) 74.8 (69.5-79.7) 3.6 (2.2-5.8) 0.7 (0.6-0.8)
Veines 52.7(43-62.3)  97.6(%4.8-99.1) 90.6(80.7965) 82.2(774-864) 217 (9.7-48.8) 0.5 (0.4-0.5)
Multi-organe 90 (82.8-94.9) 86.2 (81.3-90.3) 74.4 (66.1-81.6) 95.1 {91.4-97.5) 6.5 (4.8-8.9) 0.12 (0.07-0.2)
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