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Blood Gas Values
pH 7.428
pCO, 298
PO, 368
Oximetry Values
etHb 147
50, 70.8
FO,Hp 69.8
FCOHb 09
FHHb 208
FMetHb 05
Electrolyte Values
cK* 33
tNa* 138
cCa®™ 1.18
G 103
Metabolite Values
Gl 254
clLac 22
Temperature Corrected Values
pHIT) 7.428
pCOy T 298
p0,(T) 368
Oxygen Status
0y 14.3
B50¢ 26.57
Acid Base Status
cBase(Ecl)e -42
210

cHCO, (P stie

mmHg
mmHg

mmHg
mmHg

Vol
mmHg

mmol/L
mmol/L
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Mola eival n mpwtn Kivnon oag;

1) ZteAvw TAN PN EPyaOTNPLAKO EAEYXO TTOU TtEPLAABAVEL b-
Suepn kat kapdlodoyika evivpa
2) Alevepyeitol umtepnxoypadpnuo KapoLog

3) I'Ipoonaed) va oraeeponmr']ow Tov aoBevn kat epocov NdN
xopnyeitau oEuvovo KOlL EXEL ronoeemea dAePLKOC
kKaBetnpoc, xopr]vw bolus vypa (250-500ml) n/kaut
OYYELOCUOTIOOTIKA pApLOKOL

4) Kavw CT-PA
5) Xopnyw avTutnKTKA
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Suspected acute PE
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Not High-risk®

Shock or hypotension@?
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 They include the following:
- Dyspnea at rest or with exertion (73 percent)

Usually rapid onset
- Pleuritic pain (66 percent)
- Cough (37 percent)
- Orthopnea (28 percent)
- Calf or thigh pain and/or swelling (44 percent)
- Wheezing (21 percent)
- Hemoptysis (13 percent)

e Less common presentations:
- presyncope, syncope, and hemodynamic collapse (<10 percent )

Syncope may indicate a high burden of thrombus
PIOPED Il. Am J Med 2007



Svmptoms
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Some patients have a delayed presentation over weeks or days.

-Patients with a delayed presentation beyond one week tended
to have larger, more centrally located PE

Symptoms and signs of PE may also evolve over time sometimes
very quickly (minutes to hours)

Symptoms may be mild or absent, even in large PE.

-l _

The true incidence of asymptomatic PE is unknown,
one systematic review: one-third of 5233 patients with DVT also
had asymptomatic PE

PIOPED Il. Am J Med 2007; 120:871
Tapson VF N EnglJ Med 2008; 358:1037
Wolfe MW, et al Chest 1992; 102:274
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e Common presenting signs on examination include :
- Tachypnea (54 %)

- Calf or thigh swelling, erythema, edema,
tenderness, palpable cords (47%)

- Tachycardia (24 %)
- Rales (18 %)
- Decreased breath sounds (17%)

- An accentuated pulmonic component of the second
heart sound (15 %)

- Jugular venous distension (14%)
- Fever, mimicking pneumonia (3%)

PIOPED II. Am J Med 2007; 120:871
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e PEisa common cause of sudden cardiac arrest or
circulatory collapse (8 %), especially among patients
younger than 65 years old.

 Massive PE may be accompanied by acute right ventricular
failure and obstructive shock.

 However, shock may also develop in patients with smaller
PE who have severe underlying pulmonary hypertension.

J Thromb Haemost 2010; 8:2406.
PIOPED II. Am J Med 2007120:871
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Laboratory tests are not diagnostic
Complete blood count and serum chemistries — leukocytosis, ESR, LDH and AST
ABG — can be normalinupto 18 %

-Hypoxemia (74 %)

-Widened alveolar-arterial gradient for oxygen (62 to 86%)

-Respiratory alkalosis and hypocapnia (41%)

Hypercapnia, respiratory, and/or lactic acidosis: uncommon but can be seen in
massive PE associated with obstructive shock and respiratory arrest.

Brain natriuretic peptide (BNP) — limited diagnostic value , useful prognostically
* Troponin — Similarly

Circulation 2005; 112:e28.

Am J Respir Crit Care Med 2000; 162:2105.
Chest 1995;107:139.

Thromb Haemost 2006; 4:552.

J Am Coll Cardiol 2000; 36:1632.
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Nonspecific abnormalities
(eg, atelectasis, effusion)

A normal chest radiograph can be
seenin12to 22%

A Hampton's hump and Westermark's
sign are rare but, when present,
should raise the suspicion for PE

A chest radiograph is typically
performed in most patients suspected
of PE to look for an alternative cause
of the patient's symptoms

Chest 2000; 118:33
Chest 1991; 100:598
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ECG abnormalities, although common, are nonspecific.

The most common findings are tachycardia and
nonspecific ST-segment and T-wave changes (70%).

Abnormalities historically considered to be suggestive
of PE (S1Q3T3, RBBB) are uncommon (<10 %).

Eur Respir J 2005; 25:843.

Am J Cardiol 2000; 86:807.



e The clinical signs and symptoms of acute PE are non-
specific

e Laboratory tests are not diagnostic but, confirm the
presence of alternative diagnoses

* |n addition to symptoms, knowledge of the
predisposing factor for VTE is important in
determinine the clinical probability of the disease



PREDIPOSING

FACTORS

Swong risk factors (OR > 10)
Fracture of lower lmb
Hospitalization for heart failure or atrial fibrllationflutter
(within previous 3 months)
Hip or knee replacement
Major trawma
My ocardial infarction (within previous 3 months)
Previous WVTE
Spinal cord injury
Moderate risk factors (OR 2—9)
Arthroscopic knee surgery
Autoimmune diseases
Blood transfusion
Central wenous lines
Intravenous catheters and leads
Chermotherapy
Congestive heart failure or respiratory failure
Erythropoiesis-stimulating agents
Hearmmone replacerment therapy (depends on formulation)
In vitro fertilization
Crral contraceptive therapy
Post-partum period
Infection (specifically pneumonia, urinary tract
infection, and HIV)
Inflarnmatory bowel disease
Carncer (highest risk in metastatic disease)
Paralytic stroke
Superficial vein thrombosis
Thrombophilia
Weak risk factors (OR < 2)
Bed rest =3 days
Diabetes rmollitus
Arterial hypertension
Immobility due to siting (e.g. prolonged car or air travel)
Increasing age
Laparoscopic surgery (eg. cholecystectomy)
Crbesity
Pregrancy

WVaricose veins
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Suspected acute PE

Haemodynamic instability

Not High-risk®



Definition of haemodynamic instability
(one of the following at presentation)

(1) Cardiac arrest (2) Obstructive shock®™ ™ (3) Persistent hypotension
MNeed for cardiopulmaonary Systolic BF <90 mmHg or vasopressors required Systolic BF < 90 mmHg or systolic BF drop =40
resuscitation to achieve a BF >%0 mmH despite adequate mmHg, ksting longer than 15 min and not caused by
filling status new-onset arrhythmia, hypovolaemia, or sepsis
And

End-argan hypoperfusion (altered mental status; cold,
clammy skin; oligurialanuna; increased serum lactate)

9

E5C 20T
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SUSPECTED HIGH-RISK PE

* Administer herapin 80 IU/kg i.v.

* ECG: exclude ACS, look for RV strain

* Echocardiography: exclude alternative cardiac causes, confirm RV
dysfunction?

* Oxygen, Ringer'’s lactate or normal saline 200-500 ml i.v.

* Inotropes and/or vasopressors

* If necessary: intubation, mechanical ventilation
b J

:

F W
I— Initial stabilization }—‘
b r .

Thoroughly revised section on haemodynamic and respiratory sup-

port for high-risk PE (Section 6.1).
A dedicated management algorithm is proposed for high-risk PE

(Supplementary Rgure T).
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Suspected PE with haemodynamic instability

In suspected high-risk PE, as indicated by the presence of haemodynamic instabllity, bedside echocardiography or emer-
gency CTPA (depending on availability and dlinical circumstances) is recommended for diagnasis.'®

It is recommended that Lv. anticoagulation with UFH, including a weight-adjusted bolus injection, be inifiated without delay
in patients with suspected high-risk PE.

v

~
( RY dysfuncrion!® ;I

Mo Yas

{

-
CTPA immediately availlable W
y

and feasible!

| l

4 Search for other causes of w [ Treatment of w Search for other causes of
N shock or Instability Y, high-risk PE2 y, shock or Instabilicy




Suspected PE in a patient without haemodynamic instability2

Assess clinical probability of PE
Clinical judgement or prediction rule®

Geneva Wells
Previous P o DVT 15 i
Previous PE or DVT 3 1
Heartrate >100bpm. 15 i

Heart rate

7594 bpm. 3 1 Surgery or immobilization within the past 4 wesks 15 1

=95 bypim. 5 2 N 1 1
Surgery or fracture within the 2 1 At corcer ' ’
past month Clinical signs of DVT 3 1
Haemoptysis 7 1 Alterative diagnois less likely than PE 3 1
Active cancer 2 1 Cinalpobabliy
Unilateral lower-imb pain 3 1 Thre level score
Fain on lower-limb deep venous 4 1 Low 0-1 NA
palpation and unilateral oedema Intermedte 14 NA
Age =65 years 1 1 High >7 NA

Clinicalprobabiliy e

Three-level score PE unlily 0-4 01

tow g 9= Peliely % 2)

Intermediate 4-10 14

High =11 25
Two-level score

PE-unlikely 0-5 0-2

PE-likely =6 =3



Suspected PE in a patient without haemodynamic instability=

[ P | N DN RS B N - FU—— A T

Suspected PE without haemodynamic instability
The use of validated criteria for diagnosing PE is recommended.”

Initiation of anticoagulation is recommended without delay in patients with high or intermediate clinical probability of PE
while diagnostic workup is in progress,

( D-dimer test ]
|
Y ¥
Megatlve Posltive
L
' ' | |
Mo PE PE confirmedd Mo PE PE conflrmed?
Vo ! |
'l ™ i A I L] 4
L Mo treatment® } L Treatment® ) Mo IEI"EH.I:I"II'IEI‘IIC L Treatment® J
or investigate -
i further® ) A
b
&
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COAYAOTNPLAK

e U/S kapdlac:

LV puoLodoykwv SLa0TACEWV KoL GUOTAATIKOTNTOG,
LVEF 55%,

dtataon RV Kol EMNPEACUEVN GUOTAATIKOTNTA QLUTHC
(TAPSE 16),

LETPLA avemapKela TplyAwywoc TRVmax 3.0m/sec,
IVC < 2cm. Mepkapdlo eAeVBepo, aoptikn pila Kb

Me tnv xopnynon bolus 500mI N/S, n aptnplakn nieon
QTTOKOTOOTAONKE



Tpormovivn:
33pg/ml

Triplex katw

AKPWV: Xwpig
DVT

CT eykedalou:

Aquilion
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[Mowa elvall N coBapotnNTa TNE MVEULOVLKNC
ellBoANC Kat o Kivbuvoc mpwipou Bavatou;

1) YynAov kwvduvou
2) Evélapeoouv — udnAou kwvduvou
3) Evélapeoou — xapunAou kwduvou

4) Aev €xeL kapia onpaocia. H aacBevnc eivau
Bapewc naoyovoa



Assessment of severity of PE and the risk of early death

Table8 Classification of pulmonary embolism severity and the risk of early (in-hospital or 30 day) death

Haemodynamie ~ Clinical parameters RV dysfunction on Flevated cardiac

Instabiliy? of PEsaverityand/ ~ TTE or CTPA® troponin levels®
or comorbidity:
PESI class 1V or

sPESI 2

Assessment of the RV by imaghg or boratory bio
markers should be considered, even n the presence
of alow PESlor asPESl of .

BESC 2019
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cPpWTNoN o
TL B KAVETE OTN CUVEXELA UE TOV 0.oBevn;

1) Ba petadepBel otn MEO yia mapakolovOnon;

2) Ba petadepbel otov 0podo Kkat Ba AaPet
LMWH;

3) Ba petadepbei otov 0podo kat Ba Aapet UFH;

4) Ba &ekwvnoel BpoufoAivon ota TEM kat peta Oa
uetodpepbeil otn MEO;



PATIENT WITH ACUTE PE

HAEMODYMNAMIC INSTABILITY?

Distinguish low- from intermediate-risk PE? W
CHECK & and &:

& CLINICAL SIGNS OF PE SEVERITY, & RV DYSFUNCTION
OR SERIOUS COMORBIDITY? OMN TTE OR CTPAI=
Yes: = PESI Class llI-IV or sPESI =1<
HIGH RISK>P > Alternatively: =1 Hestia criterion of PE

severity or comorbidity fulfilled®

@ or & present Neither @ nor & present:
LOW RISK"

Mo other reasons for

Perform troponin test’ ji hospitalization?s

Troponin positive

+ RV dysfunction:
INTERMEDIATE-
HIGH RISK®

Reperfusion

treatment
haemodynamic
sSupport

Family or social support?e
Easy access to medical care?

Troponin negative:

b =1 not true Yes, all true
w w
EARLY DISCHARGE
L HOME TREATMENT

BESC 2019



H aoBevnc petadepOnke otn MEO

e AN 100/60mmHg, HR 116/min,
e RR 20/min, sp02 90% MME, lac 2,0mmol/



Acute RV failure with resulting low systemic output is the leading
cause of death in patients with high-risk PE. The physiology involves RV
dilation with impairment of left ventricular filling and hypoperfusion of

the right ventricular myocardium.

Increased RY afterload®

Y

RV dilatation

"‘\..\_\_\_\_\M
XI’V insufficiency

\"i RV wall tenslonT

Coronar
perfusion Neurchormonal
activation
Obstructive ] Myocardial

A
Systemic BF shock

N

iy
LY prelw

RV output" e

RV con_tr'ar:tilit}r¢

Inﬂam mation

/ f_.-;if-" RV O, demandT

/' Intrapulmonary A-V
" shunting

RV ischaemia, hypoxic injury

CESC 2019




Strategy
Volume optimization

Cautious volume loading, saline, or Ringer's
lactate, <500 mL over 15-30 min

Vasopressors and inotropes
Norepinephrine, 0.2~ 1.0 ygkgimin® =¥

Dobutarine, 2-20 jug/kg/rmin’®

Mechanical circulatory support

Veno-arterial ECMOlextracorporeal life
ﬂ.le”'tlm L el |

Properties and use

Consider in patients with normal~low central
venous pressure (due, for example, to con-
comitant hypovolaemia)

Increases RV inatropy and systemic BP, pro-
mates positive ventricular interactions, and
restares coronary perfusion gradient
Increases RV inotropy, lowers filling pressures

Rapid short-tem support combined with
axypenator

Caveats

Volume loading can over-distend the RV, wor-

sén ventricular interdependence, and reduce
CGI]EI

Excessive vasoconstriction may worsen tissue

perfusion

May aggravate arterial hypotension if used
alone, without a vasopressor, may tigger or
aggravate arrhythmias

Complications with use over longer periods
(*3=10 days), including bleeding and infec-
tions; no clinical benefit unless combined with
surgical embolectomy; requires an experienced

team

ESLC 2079
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e Respiratory failure in PE is predominantly a
consequence of haemodynamic disturbances. Low

CO results in desaturation of the mixed venous blood

e Zones of reduced flow in obstructed pulmonary
arteries, combined with zones of overflow in the
capillary bed served by non-obstructed pulmonary
vessels, result in ventilation/perfusion mismatch,
which contributes to hypoxaemia

Pulm Circ2011;1:365376
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Further oxygenation techniques should also be considered, including
- high-flow oxygen (i.e. a high-flow nasal cannula)
- non-invasive mechanical ventilation

Highly susceptible to the development of severe hypotension during
induction of anaesthesia, intubation, and positive-pressure ventilation

Intubation should be performed only if the patient is
unable to tolerate or cope with non-invasive ventilation

- PEEP should be applied with caution

- 6 mL/kg lean body weight, P plateau <30 cm H20

- anaesthetic drugs more prone to cause hypotension should be
avoided for induction

Eur J Emerg Med 2017;24:230232.
Am J Emerg Med 2013;31:463.e12.
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HR: 110 BPM
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Refractory hypoxia

e Refractory hypoxemia always reflects some sort of
shunt.

(1) Right-to-left shunting of blood througha patent
foramen ovale (PFO) or atrial septal defect

— PE causes an elevation of right-sided pressures

— This causes right-to-left shunting of deoxygenated
blood

(2) Another co-existent pulmonary process (e.g.
pneumonia, mucus plugging, or pneumothorax)



Cardiopulmonary ultrasound with bedside bubble study

4 Avrialii~
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HRE: 118 BPM




Alyec wpec apyotepa n a.oBevinc epdavioes emdeivwon He
ekONAWON OLLLOOUVAULKN G a0TABELOC KOL TIEPALTEPW
QVOTIVEVOTIKNA ETBApUVON,

OTtOTE £T€0N 0€ ayyeloocvomnaoTtika pappaka (vopadpevalivn 0,3y)
Kot StaowAnvwOnke

e Haemodynamic « PFO
instability  paradoxical
embolism

?
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cPWTNON &
Mowa Beparevtikn tpoogyylon Ba akoAovBnow;

1) Oa cuvexiow TNV NTapivn Kat o mapakoAovBw tov
aoBevn

2) ©a BpopBoAvow pe 100mg rtPA

3) ©a BpopBoAvow pe 50mg rtPA

4) Oa ipoxwpnow o€ CDT n xelpoupylkn epBolektoun
5) Oa culntnow e tnv opada PERT



Recommendations for acute-phase treatment of
high-risk pulmonary embolism

Recommend ations Class® Level®

It is recommended that anticoagubtion with
UFH, including a weight-adjusted bolus injec-
tion, be initiated without delay in patients with
high-risk PE.

Systemic thrombolytic therapy is recom-
mended for high-risk PE. 22

Surgical pumonary embolectomy is recom-
mended for patients with high-risk PE in whorm
thrombolysis is contraindicated or has failed ® 2%
Percutaneous catheter-directed treatment
should be considered for patients with high-
risk PE, in whom thrombaolysis is contraindi-
cated or has failed.”

C
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Recommendations for acute-phase treatment of
intermediate- or low-risk pulmonary embolism

Recommendations

Initiation of anticoagulation

Initiation of anticoagulation is recommen ded
without delay in patients with high or inter-
mediate clinical probability of PE,” while diag-
nostic workup is in progress.

If anticoagulation is initiated parenterally,
LMWH or fondaparinux is recommended
(ever UFH) for most patients.”*" "
When oral anticoagulation is started in a
patient with PE who is eligible for a NOAC
(apixaban, dabigatran, edaxaban, or rivaroxa-
ban),a NOAC ks recommended in preference
1o 2 VKA 260261312314

Class® Level®

Reperfusion treatment

Rescue thrombolytic therapy is recommended
for patients with haemodynamic deterioration
on anticoagulation treatment. ™

As an alternative to rescue thrombolytic ther-
apy, surgical embolectomy” or percutaneous
catheter-directed treatment” should be con-
sidered for patients with haemodynamic dete-
rioration on anticoagulation treatment.
Routine use of primary systemic thrombolysis
is not recommended in patients with inter-

medate ar low-riskPES

EYERC I3



Thrombolytic regimens, doses, and contraindications

Molecule
P A

Streptokinase

Llrokinase

BF = blood pressure; I = inter national units; rtPA, recombinant tissue-type plasminogen acivator.

Regimen
100 mg over 2 h
0.6 mg/kg over 15 min (maximum dose 50 mg)*

250 000 IU as a leading dose over 30 min, followed by
100 000 IU/ over 12-24h

Accelerated regimen: 1.5 million |U over 2h

4400 |UMg as a loading dose over 10 min, followed by
4400 IUkgh over 1224 h

Accelerated regimen: 3 million IU over 2 h

Contraindications to fibrinolysis

Absolute

History of haemarrhagic stroke or stroke of unknown origin
Ischaemic stroke in previous 6 months

Central nervous system neoplasm

Major trauma, surgery, or head injury in previous 3 weeks
Bleeding diathesis

Active bleading

Relative

Transient ischaemic attack in previous & months

Oral anticoagulation

Pregrancy or first post-partum week

MNon-compressible puncture sites

Traumatic resuscitation

Refractory hypertension (systolic BP =180 mmHg)
Advanced liver disease

Infective endocarditis

Active poptic ulcer

*This i the accelerated regimen for rtPA in pulmonary embolism; it i not offidally approved, but it i sometimes used in extreme haemodyramic insability such as cardiac

arrest

BESC 2019



Thrombolysis

* Thrombolytic therapy leads to

- faster improvements in pulmonary obstruction, PAP, and PVR in
patients with PE, compared with UFH alone

- reduction in RV dilation on echocardiography

* The greatest benefit: within 48h of symptom onset, but can still be useful
in patients who have had symptoms for 6 - 14 days

e  Thrombolytic therapy was associated with (intermediate or high-risk)

- a significant reduction in the risk of haemodynamic decompensation
or collapse,

- increased risk of severe extracranial (9,9%) and intracranial bleeding
(1,7%)

- rather decrease in mortality and recurrent PE

- unclear impact on clinical symptoms, functional limitation, or CTEPH.

Am J Cardiol 1997;80:184188.
Eur Heart J 2015;36:605614.
J Thromb Haemost 2014;12:459468.
JAMA 2014;311:24142421
J Am Coll Cardiol2017;69:15361544



A~ ~A A +la
U U Uu Lill

mn h
1 N

F I\l
Ul i l

Reduced dose Olysis
A randomized trial comparing full-dose to reduced-dose ST in
patients with intermediate or high-risk PE :

- improvements RV dysfunction or PA pressure change with

- small differences in bleeding favoring the reduced-dose
strategy.

e MOPETT trial - comparing reduced dose ST to anticoagulation
- a sustained reduction in PA pressure at 28 months (TTE)

- no significant difference in the rate of death and
recurrent PE

- positive trend in favor of reduced dose ST regarding
bleeding

Am J Cardiol 2013;111:273277

Chest 2010;137:254262



Reduced dose thrombolysis

ESC 2019

Preliminary reports on the efficacy and safety of reduced-
dose rtPA need confirmation by solid evidence before any
recommendations can be made in this regard

PERT Consortium 2019

Consider reduced-dose ST in:

e High-risk PE with relative contraindications to thrombolysis

e Selected intermediate-risk PE in select patients with evidence
of or risk for clinical deterioration based on vital signs,

severity of RV dysfunction, tissue perfusion, and/or gas
exchange, and presence of low bleeding risk



Percutaneous catheter-directed treatment

Mechanical reperfusion is based on the insertion of a catheter into the
pulmonary arteries via the femoral route

Catheter interventions
- with thrombolysis
- without thrombolysis (aspiration, mechanical, rheolytic thrombectomy)

= procedural success rates 87% (data from registries and case series)
. CDT

- improvement in RV function, lung perfusion, and PAP in patients
with intermediate-high PE

- Intracranial haemorrhage was rare
- GUSTO severe and moderate bleeding complications was 10%

Circulation 2014;129:479486.

SEATTLE Il study. JACC Cardiovasc Interv 2015;8:13821392.
OPTALYSE PE trial. JACC Cardiovasc Interv 2018;11:14011410.
PERFECT Chest 2015;148:667673.



Surgical embolectomy

Favourable surgical results in high risk PE, with or without cardiac arrest,
and in selected cases of intermediate-risk PE
174 322 PE patients (1999 —2013) in New York:
thrombolysis (n = 1854) and
<surgical embolectomy (n =257) as first-line therapy

- no difference between the two types of reperfusion treatment
regarding 30 day mortality (15 and 13%, respectively) and 5 year actuarial
survival

- thrombolysis

- a higher risk of stroke and reintervention at 30 days.

- a higher rate of recurrent PE requiring readmission compared with surgery
(7.9 vs. 2.8%)
J Thorac Cardiovasc Surg2018;155:10841090.

Society of Thoracic Surgery Database: 214 patients submitted for surgical
embolectomy for PE

high- (n = 38) or
intermediate-risk (n = 176)

- in-hospital mortality rate of 12%, with the worst outcome (32%) in the
group experiencing pre-operative cardiac arrest

Ann Thorac Surg2016;102:14981502.



Literature review of reported cases of acute pulmonary

embolus in the setting of patent foramen ovale
Age,
years/ Hemodynamic Mechanical
Source sex Presentation Diagnostics classification ventilation Management Survival
Brydonetal, | &4/M | Found unresponsive | RHC: PFO, bilateral PE Submassive Yes surgical closure es
1993 of PFO; surgical
embolectomy
Estagnasié 74/F | Acute respiratory TEE: PFO, atrial septal Massive Yes Unfractionated No
etal 1996° failure aneurysm; angiography: PE heparin; inhaled
nifric oxide
68/F | Subacute dyspnea | TEE: PFO, atnal septal Massive Yes NR No
leading to respiratory | aneurysm
failure and shock
77F | Respiratory failure TEE: PFO, atrial septal Massive Yes NR No
aneurysm; angiography:
Bilateral PE
Mirarchi et T4/M | Acute dyspnea TEE: PFO and nght ainal Massive Yes Unfractionated No
al, 2000™ and chest pain with | thrombus heparin alone
hypotension and
respiratory failure
Slebos etal, | 33/F | Respiratory failure | Angiography: PE; presumpfive | Submassive No Systemic Yes
20007 diagnosis of PFO thrombolytics
Rajan, 2007 | 89M | Intraoperative CT. Multiple bilateral PEs; TTE: | Submassive Yes; worsening NR NR
respiratory failure Dilated RV and PFO oxygenation with
dunng open increasing PEEP
reduction and
internal fixation
of hip




Acute pulmonary embolus -PFO

Moua et al, 80/F | Acute dyspneaand | CT angiography: Bilateral PE; | Submassive No Systemic Yes
2008° presyncope TTE: Dilated RV and PFO thrombolytics
T3M | Acute dyspnea and | CT angiography: Bilateral PE; | Submassive Yes Unfractionated Yes
dizziness TTE: McConnell sign and PFO heparin, with
addition of systemic
thrombolytics
Weig et al, 34/F | Respiratory failure | TEE: PFO Massive Yes Venovenous Yes
2011 4 weeks after ECMO; surgical
biventricular assist embolectomy;
device placement for inhaled pulmonary
postpartum dilated vasodilator;
cardiomyopathy percutaneous
transcatheter
closure of PFO with
PFO occluder
Vaid et al, 62M | Respiratory failure | CT angiography: Limited NR Yes; high PEEP Systemic No
201" b hours after examination; TTE: McConnell and high Fi0, used | thrombolytics
vilrectomy fotreat | sign; autopsy: PE, PFO
refinal detachment | prasent
(Granat, 40M | Acute dyspnea CT angiography: PE with right- NR Yes; Increasing NR Yes
2016™ sided heart strain; TTE: PFO PEEP caused
and afnal septal aneurysm; worsening Sa0,;
duplex ultrasonography: Left improvement with
lower extremity DVT switch to airway

pressure release
ventilation




Recommendation Class® Level®

Set-up of a multidisciplinary team and a pro-

gramme for the management of high- and (in

selected cases) intermediate-risk PE should be lla C
considered, depending on the resources and

expertise available in each hospital.

@PERT ———

CONSORTIUM™

¥
Telephone or Pager
P B! Labs
¥
PERT Leader g
L Bleeding

Consider Risk
Multidiseiplinary Confarence Call

History
Imagirg

™
Exam

or
Virtual Meeting

¥
Legend:
Execute Plan PE: Pulmonary embalism
PERT: Pulmanary embelism response team

ESC 2019

Pulmonary Embolism Response Team structure and
approaches vary by istitution and may Involve members
from cardiae surgery, cardiac imaging, Interventional and
noniterventional cardiology, entical care, emergency medi-
cing, hematology, clnical pharmacy, pulmonary, diagnostc

and mterventional radiology, vascular medicine, and vascular
sngey.”"' A PERT i typiclly acivated viaa sinleconact

Clinical and Applied
Thrombeosis/Hemostasis
Yalume 25: 1-16

© The Author(s) 2019



2-D perphoE; | @.T. Doppler peTprhoeg APIZ'fEI‘A KOIAIA
AopTir) pifa (men) 20-38 3 } Aigyrrpoesbixf pof) E imwt A iminy DT | PHT 3
ApIOT, KGANOC (mm) 10-39 Apoomid oTdiso Max grad (mmbig):
28 :-1' HTpoaBolc (om) Mean grad k).
Meookoih. 6-11 | Pof Mveupovmdy 5 7] R
o |HBooeer o N | ohBav e yE
! OnigB. Tolywua 611 | LVOT pory Vmax VTl Max grad
= 9.4
O' TehodiooTohKn 36-56 “1_3 Por) AooTc Vimax VTl
KoiAog {mmi
L@Hﬁmﬂ{ﬁ;mw 24-40 mm'mﬁ oTopIo Max grad immiig): APCAL FOUR CHAMBER APCAL TND CHAMSER
p {em®
Kouiag, gmem) B e ooy ANEMAPKEIEZ BAABIAON
T Khooy. Bpayuv. (w) | 29-37 W mao Tpiyhd. (mfs) RVSP (mabig) i PHT (AR) m:
. b -
Khbopa EE8. ) | 55-70 ; . | Pof nveupovikdc Vmax VTl Max grad MR: TR:
TehofiooT mﬁ:e‘;g 26-3% % 3 ADYOC, MIVELLIOVIKTIC B
[ ) T :-'TII'DOQ P Lwvot: mmw Sa Ea Aa NEPIKAPAIAKH EYAAOTH E p r']
kOGO koAb (TDI, emys) 8]
{mmm) Ryt H‘rpoﬂﬁ‘.c, NK f'
K‘;,m,, v
) mwu {o m\}e 3‘) ............... 8l A %0669, =0A KO AL wil oL T,
péf LR .‘.'.Hﬂ-..l..fr;} ................ -l / ................................................
-ﬂplﬂ"l"E Ké.hnc:q ....................................................................................................................................................
ﬂmcrm.hlxﬁ Aermoupyia: Amh ™ En:lprr iy polY E- B TRE BIEN T )i it aiar s s e
AEEEC KOAOTNTEG:...... F1Y....n. L% ﬁx»mi‘%{:f{‘ivi&mf;wz[L{L%&cwﬁwbﬁua (¢~
....................................................................................................................................... (Sa= cmy/s, T.ﬁPSE- mm).
a Kohnokoihiakég BaApidec: Eﬁ" 'T(LLG’L._{ > R\/
o MITpoEidAC PaABIBA: «.....ocornnn... 5 e = U RO R . . | ooC P
................................................................................................................. M sansrree
o Towkibava BanBidar........ Ak LA B R J’Pr{-’{’%’w'—wg
AopTiki) BaABida:.... ... tl’?‘h‘l‘ﬂ%ﬂ-@ﬁg '__'ﬁ@ﬁ.’.’ii{?{ﬁﬁffﬁﬁ.'f'.ﬁﬁﬁ_'ﬁﬁﬁ_'ﬁﬁﬁﬁ.'fﬁ:.’.’.’fﬁ.’.’ﬁﬁﬁ.’fﬁﬁ:::ﬁ','.:,'.
AopTikd TOED ( rg}, QopTIKT pl%a (3 7 mm) kai uvmn.lr.xl a 435 ..... {., ......................................................
7, e SR— 15T 1T T k&.".'-.s., AMA N n.’ ....................................................
DOPPLER PEAETN 5., A P ,,,,,,,,, M DL Lo LT, ;‘iuf* ;LN JT ... L-*f\i v L < TG y
EYM N, 23 W21 T gxﬂjﬁﬁ ::130%'1. SRENMLAL,. L0

........... ‘fl‘é? vy LLE‘#JE‘-"LU.TT;;



