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Masssive Pulmonary Emlolism

Acute PE with sustained hypotention
SAP <90 mmHg for at least 15 min
or requiring Inotropes , not due to to a cause

other than PE, such as arrhythmia,hypovolemia,
sepsis, or left ventricular [LV] dysfunction

Pulselessness, or persistent profound
bradycardia (heart rate 40 bpm with signs or

symptoms of shock.

Jaff at all




Definition of Submassive PE

Acute PE without systemic
hypotension (SBP > 90 mm Hg)

but with either
RV dysfunction
or Myocardial necrosis’




RV dysfuncfion means the presence of
at least 1 of the following:

RV dilation (RV/LV >0.9) or RV systolic dysfunction
on echocardiography

RV dilation on CT (RV/LV >0.9)
Elevation of BNP (90 pg/mL)

Elevation of N-terminal pro-BNP (500 pg/mLl);
or ECG changes




Myocardial necrosis is defined
as:

Elevation of troponin | (0.4 ng/mL) or

Elevation of troponin T (0.1 ng/mL)




Pathophysiology OF RV
dysfunction in massive
/submassive PE
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RVD- EVALUATION

Pulmonary arterial catheterization

Echocardiography




Pulmonary arterial catheterization

Balloon port

| N Thermistor




Systolic

A

WA

W da v
P B i,

Diastolic J[__/\j /

Diastalic

: |
Right atrial pressure R ntncular pressure

0-8 mm Hg Systolic: 20-30 mm Hg

TTicon TTieon Ae€id

KolAiag
Ae€io0 KoAmou

2.uaToAIkR 20-
0-5 mmHg 30 mmHg

Aiaotohikp 0-8
mmHg

Pulmonary artery pressure

TTicon 7
TIVEUUOVIKAG
apThpiag

2 .uaToAIkh 20-
30 mmHg
AiaoToAIkKR 8-
15 mmHg

Pulmonary artery
wedge prassure

TTicon
EVOPAVWONCG
TIVEUHOVIKWY
TPIXOEIOWY
8-12 mmHg




Hemodynamic parameters

PVR= mean PAP-Pwedge / CO

( Wood units = lmmHg.min.L—l)

Cardiac Output

(Thermodilution Fick Method)

SvO?2




Pulmonary arterial catheterization
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Echocardiography
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Management of acute RVD

The main goal

Breaking the vicious cycle of reduced CO
by restoring adequate oxygen delivery to
the myocardium and reducing RV overload
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Submassive without RV strain

Submassive with RV strain

Heparin

Hypotension/ Shock or respiratory failure or

Moderate to Severe Strain:

RV dysfunction (RV hypokinesis or RVSP > 40mmHg) or

Clearly elevated biomarkers (Trop, BNP >100pg/ml, pro-BNP >900 pg/ml)

No contraindication to thrombolysis

Alteplase
100mg over 2 hrs

Modified from AHA scientific statement. Circulation 2011; 123
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Submassive without RV strain

Submassive with RV strain

Heparin

Hypotension/ Shock or respiratory failure or

Moderate to Severe Strain:

RV dysfunction (RV hypokinesis or RVSP > 40mmHg) or

Clearly elevated biomarkers (Trop, BNP >100pg/ml, pro-BNP >900 pg/ml)

No contraindication to thrombolysis

Alteplase
100mg over 2 hrs

Modified from AHA scientific statement. Circulation 2011; 123




Anticoagulation - Thormbolysis

Outcomes in Pulmonary Embolism

Sudden Death

|

Cardiac Arrest

Embolism Size Cardiopulmonary
Status




Results for pts with RV dysfunction:
2 studies, 357 pts

Endpoint Graphic RR [Cl 95%]

Death related to PE or PE
recurence 0.96 [0.33; 2.80]

Death related to PE 0.81 [0.14; 4.69]

PE recurrence 0.96 [0.26; 3.49]

all causes deaths 1.20 [0.30; 4.81]

major hemorrhage 0.86 [0.18; 4.03]

0 0
- Rt-PA better Heparin better .

Thromb Res 2009; 124:672-77.




RV SP at baseline and 6 months later

Group with heparin + alteplase Group with heparin and placebo

RVSP1 5/18 (28%) <330m | . RVSP1: 18/39 (46%)
NYHA>2 |  <330m or NYHA>2

Right Ventricuar Pressure (mm Hg)
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6 Month Follow-up Diagnosis 6 Month Follow-up
Time Point Time Point

Kline et al. Chest 2009; 136:1202-1210




V olume management

Volume overloading may further
Dilate RV
Increase Triscuspid regurgitation

A sharp increase in left or to right filling
pressures may indicate when further
loading Is detrimental




Positive Inotropic agents

Dobutamine — Phosphodiestarase inhibitors

Increase contractility but may Increase
oxygen consumption of the myocardium

| evosimental




V asopressors

Baseline
(cond. A)

Volume
(cond. B)

Baseline
(cond. C}

(cond. D)
Volume

(cond. E})
Norepmephrine

(cond. F)

TaBLE 1. Effect of Volume and Norepinephrine on Right Ventricula

PAP PVR
{mmHg) {mmHg- 1 -~ e min)

11.0 23
123 £ 1.8

13.8 + 4.4

42,3 = 16.07 36.7 £ 5.9

60.2 + 7.1 29.7 £ 4.1

Ghignone et Anesthesiology 1984




Conclusions

Massive PE :Heparine +Fibrinolysis

Submassive PE : Heparine , Consider
Fibrinolysis in High Risk Patients

Avoid Volume overload
Vasopressors




