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VTE Overview 

• VTE introduction: 

• How do we prevent this in 

people at risk? 

• How do we diagnosis this? 

• How do we treat this? 



VTE Pathogenesis 
• Virchow’s triad (stasis, endothelial injury, hypercoagulability) 

• Acute Death (for PE):   

• 10% sudden death 

• untreated -> 20-30% mortality 

• (DVT) - Clot propogation, Embolization: 15% 

• Recurrence 

• Post-phlebitic syndrome, CTEPH 
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PE Diagnostic Approach 
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PE Acute Therapeutic Approach 
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IVC Filter 



IVC Filter 
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IVC Filter 



IVC Filter 

• Consider if you cannot anticoagulate. 
 

● Severe bleeding diathesis 

● Platelet count <50,000/microL 

● Recent, planned, or emergent surgery/procedure 

● Major trauma 

● Active bleeding 

● History of intracranial hemorrhage 

● Intracranial or spinal tumors 

● Large abdominal aortic aneurysm with concurrent severe hypertension 

● Stable aortic dissection 

 
 

PE or Proximal DVT - IVC Filter Now 

Distal DVT - consider serial US 
 



Anticoagulation 

• If high suspicion of PE in a sick patient, 

anticoagulate while figuring it out. 

• For lobar or > PEs, all patients who can be anti-

coagulated should be. 

• If hemodynamically stable (no RV strain) and no 

clot in transition, then anticoagulation alone is 

sufficient. 
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PE with stable hemodynamics:   

Good Prognosis 

PE with shock   

Mortality > 50% 

PE, normal BP, RV strain  

Increased mortality, morbidity 
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Should we treat Submassive PE 

differently? 

• RV/LV ratio > 0.9 is an independent risk factor for 

mortality 

• Persistent RV dysfunction at d/c: 

• 8 fold risk of recurrent, symptomatic PE 

• 4 fold risk of mortality 

Quiroz, Circ 2004; 109:2401-2404  
Frémont, Chest 2008; 133;558-362  

Schoef, Circ 2004; 110:3276-3280 

Kucher, Arch Intern Med 2005; 165:1777-1781 

Grifoni, Arch Intern Med. 2006 Oct 23;166(19):2151-6. 



Systemic Thrombolysis 
• Obstructive Shock is a widely accepted indication for systemic 

thrombolysis. (ACCP Guidelines) 

• Has been proposed for: 

• RV dysfunction 

• Respiratory Failure 

• Extensive Clot Burden 

• RA or RV thrombus 

• Patent Foramen Ovale 





PEITHO 
• Not in shock 

• AND RV dysfunction:  RV ED diameter > 30mm, R/L 

ED diameter > 0.9, RV hypokinesis, Tricuspid Sys 

Velocity > 2.6 m/s 

• AND positive troponin (trop T > 0.01) 

• Tenectoplase 30 to 50mg vs. placebo 

• 7 day composite outcome of hemodynamic 

compromise or death. 









Thrombolytics 

• Accepted as therapy in massive PE with shock. 

• 1/2 systemic dose tPA appears to have similar 

efficacy 

• higher bleeding rates may result from TNKase 

and/or elevated PTTs in setting of thrombolytic use. 

• Patient selection is critical 



Catheter Directed Thrombolysis 
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POD #1 

• TPA administered at 1mg/hr/catheter 

• Low dose heparin in each sheath 

• Swan PA pressures monitored until resolution of PA 

hypertension 

• Fibrinogen, PTT, CBC  and hemodynamics 

monitored for signs/symptoms of bleeding 



Ultima Trial 

• Low dose (<20mg tpa)  

• Multicenter, randomized controlled trial 

• Ultrasound assisted catheter-directed thrombolysis 

• Acute symptomatic PE confirmed by CT 

• RV/LV ratio >1 on echo (normal is 0.6) 





Catheter Directed Thrombolysis 

• Superior hemodynamic response versus 

anticoagulation alone 

• Significantly lower dose of TPA (15mg to 40mg versus 

50mg-100mg) over a longer period of time (12 hours 

versus 2 hours) 

• Potential for lower risk of adverse events and improved 

efficacy 

• Based on safety data and theoretical benefit, may see 

this performed more frequently at capable centers.   
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Summary 

• Anticoagulation alone in most cases.  NOACs are 

preferred in many cases. 

• Lytics appear to have a role in submassive/massive 

PE.  Patient selection is critical.  The agent, dose, 

mode of delivery, and overall anticoagulation 

protocol may influence patient outcomes. 


