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Objectives

 To understand how the RV differs from the LV and how they 
relate to each other.

 To develop an initial approach to RV failure in patients with 
massive PE based upon physiological principles.

 Develop a strategy to manage the clot.



 58 year old diabetic male status post pancreatic transplant

 Acute onset of  shortness of  breath

 Heart rate 120, RR 32, BP 105 systolic

 Chest pain

 Scared



Am J Respir Crit Care Med 2005;172(8):1041–1046 

Arch Intern Med 2010;170(15):1383 – 1389 

PESI Score…



Lancet 1999,353:1386

International Cooperative Pulmonary Embolism Registry (ICOPER)



Konstantinides, S. et al. Circulation 2002;106:1263-1268

Escalation of in-hospital mortality, complication, and pulmonary 
embolism recurrence rates depending on baseline levels of cTnI (A) or 

cTnT (B)

TT ng/ml TI ng/ml

Normal <0.04 <0.07

Mod .04 - .1 .07 – 1.5

High > 0.1 > 1.5



Circulation. 2008;117:1436-1448



European Heart Journal (2014) 35, 3033–3080



 Alpha agonists

 Vasopressin

Support systemic 

blood pressure



Improve 

Cardiac 

function

Goals

• Optimize RV preload

• Reduce RV afterload

• Improve ventricular interaction

• Improve contractility

Caution

• Preserve coronary blood flow

• Preserve systemic blood 
pressure

• Avoid tachycardia



Goals of  thrombolysis

 Reduce clot burden

 Improve hemodynamics

 ? Reduce risk of CTPE

 ? Improve late functional capacity



Circ. 2004;110:744

Thrombolysis Compared With Heparin for the Initial 

Treatment of Pulmonary Embolism





American Journal of  Medicine (2012) 125, 465-470

Unstable patients with 

pulmonary embolism

21,390 of  72,230 (30%) 

received thrombolysis



NEJM 2002 , 347:1143

PE plus …

RV overload or PAH (ECHO or cath) or RV strain on EKG

118 received Heparin + Alteplase

138 received Heparin



Konstantinides, S. et al. N Engl J Med 
2002;347:1143-1150

Kaplan-Meier Estimates of the Probability of Event-free Survival among Patients with Acute 
Submassive Pulmonary Embolism, According to Treatment with Heparin plus Alteplase or 

Heparin plus Placebo



NEJM 2014;370:1402-11
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MOPETT

50 mg TPA in 61 patients vs 60 controls

Am J Cardiol 2013;111:273



MOPETT

50 mg TPA in 61 patients vs 60 controls

Am J Cardiol 2013;111:273



JAMA. 2014;311(23):2414-2421



European Heart Journal (2015) 36, 605–614

Thrombosis Research 2015 (epub ahead of  print)



Mechanical solutions



ULTIMA

Circulation. 2014;129:479-486



Eur Respir J 2014; 44: 1385–1390



Indication for thrombolysis

 If you develop

 Palpitations

 Generalized sense of impending doom

 Loose watery stool

 That feeling like you had prior to your board 

exams



Know when 

to bail





Pulmonary angiogram

RHC: PAP 97/34 mean 55 mmHg, CO 3.1 L/min, 

Total PVR 1419 Dynes.sec.cm-5





Surgical specimen 

RHC POD1: PAP 29/12 mean 20 mmHg, CO 3.2 L/min



Thank you!

Montreal 2013


