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Deep Venous ThrombosisDeep Venous Thrombosis

•• Incidence 1 in 1,000 individuals/yearIncidence 1 in 1,000 individuals/year

•• Third most common CV disease in U.S.Third most common CV disease in U.S.

Wells, PS et al. Thrombolysis in deep vein thrombosis: is there still an indication?
Thromb. Haemost. 2001;86:499-508.
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Deep Venous Thrombosis Rx.Deep Venous Thrombosis Rx.

Address acute symptoms

Prevent clot propagation

Prevent pulmonary embolism

Majority of pts. receive anticoagulation, ONLY:



Deep Venous Thrombosis Rx.Deep Venous Thrombosis Rx.

• Thrombolytic therapy + anticoagulation

• Surgical thrombectomy + anticoagulation

• Non-surgical mechanical thrombectomy
( With or without thrombolytics)

Other Treatment OptionsOther Treatment Options



Deep Venous Thrombosis Rx.Deep Venous Thrombosis Rx.

• Extensive thrombus in an active patient
• Acute iliofemoral DVT
• Extension of lower extremity DVT to IVC 
• Multi-level DVT(eg. calf, popliteal, femoral vein) 
• Massive DVT (Phlegmasia cerulea dolens)
• High risk of fatal pulmonary embolism
• Propagation despite anticoagulation

Indications For Endovascular TherapyIndications For Endovascular Therapy
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AngioJet® Rheolytic Thrombectomy
(Possis™ Medical, Minneapolis,MN)

Trellis-8 Peripheral Infusion System
(Bacchus Vascular, Inc.,Santa Clara,CA)

Ekos® EndoWave™ Peripheral Infusion System
(Ekos Corporation, Bothell,WA)

OmniWave™ Endovascular System
(OES, Omnisonics Medical Technologies,Inc.,Wilmington,MA)

Spectranetics® Laser Catheter
(Spectranetics® Corporation, Colorado Springs,CO)

Mechanical DevicesMechanical Devices



Endovascular Therapy of DVTEndovascular Therapy of DVT

• Rapid reduction of pain 
and swelling

• Management of 
phlegmasia cerulea dolens 
or venous gangrene

• PE prevention

• Prevention of post-thrombotic 
syndrome

• Preservation of venous 
valvular function

Early Late



CatheterCatheter--directed directed ThrombolysisThrombolysis

• Allows angiographic assessment of thrombolytic 
therapy

• Facilitates use of adjunctive devices



National Venous National Venous Thrombolysis Thrombolysis 
RegistryRegistry

• 31% complete thrombolysis
• 52% partial thrombolysis

287 patients catheter-directed thrombolysis



National Venous National Venous Thrombolysis Thrombolysis 
RegistryRegistry

• Predictors of success
Acute DVT
No history of DVT

287 patients catheter-directed thrombolysis



National VenousNational VenousThrombolysis Thrombolysis 
RegistryRegistry

28%80%

Valvular reflux after complete 
thrombolysis

0.2%16%11%

Primary patency at 1 year

Intracranial hemorrhageMinor bleedingTransfusion

ComplicationsComplications



National VenousNational VenousThrombolysis Thrombolysis 
RegistryRegistry

• Thrombolytic therapy 
most effective for acute 
thrombosis ( < 3 days )

• Markedly decreased 
effectiveness when old 
thrombus ( > 4 weeks )



Infrapopliteal veins

Deep Venous Thrombosis Rx.Deep Venous Thrombosis Rx.
Initiation of CDT*

*Catheter-Directed Thrombolysis



Popliteal vein

Saphenous vein
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Post CDT



Top of femoral head

Femoral vein

Iliac vein

Deep Venous Thrombosis Rx.Deep Venous Thrombosis Rx.
Post CDT



Top of femoral head

Femoral vein

Iliac vein

Deep Venous Thrombosis Rx.Deep Venous Thrombosis Rx.
Post CDT



PTA post CDT
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Post PTA and AngioJet
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Popliteal vein

Post PTA and AngioJet
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Follow-up after anticoagulation

Marker pigtail for venogram
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IVC filter implanted

El Sayed, HF et al. Utility of Retrievable Vena CavaFilters and Mechanical 
Thrombectomy in the Endovascular Management of Acute Deep Venous
Thrombosis. Vascular, Vol.14, No.5; 2006:305-312
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Positioning Positioning stentstent
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Final



ConclusionsConclusions

• Timely diagnosis and prompt intervention
• Remove thrombus when possible
• Restore venous patency and integrity
• Consider IVC filter placement for protection
• Selective use of endovascular stenting
• Pharmacomechanical thrombectomy 

decreases duration and drug dose





60 year old physician with a swollen 
left leg and a abnormal venous duplex

• Self-referred for left leg swelling and pain
• Left superficial femoral and femoral vein 

thrombosis on duplex 1 week prior
• Progressive swelling to the thigh
• Treated with warfarin and 6 doses of 120mg 

of Lovenox® (enoxaparin sodium)



Patent left iliac vein (arrow)



Patent femoral vein (arrow)



Thrombus in veins (arrows)



Large amount of venous thrombus (multiple arrows)



Infusion catheter (arrows) imbeded in venous thrombus



Thrombus in the popliteal vein (large arrow)



Successful thrombolysis 



Partial thrombolysis with infusion catheter (small arrow)
in infrapopliteal vein.  
Large residual thrombus in the popliteal vein (large arrow)



Infusion catheter (tip in circle) in infrapopliteal vein



Partial thrombolysis of the popliteal vein (arrow)



Infusion catheter (tip in circle) in infrapopliteal vein



Infrapopliteal vein (small arrow) and popliteal vein (large arrow)
are now patent after thrombolysis



Infrapopliteal vein (small arrow) and popliteal vein (large arrow)
are now patent after thrombolysis



Procedure
• 4 Fr. sheath inserted into the right femoral vein
• LIMA catheter and a stiff angled Glidewire® (Boston 

Scientific, Inc., Natick, MA) were used to access the left 
iliac vein

• A multipurpose catheter was exchanged over the wire for 
the LIMA catheter

• Angiography of the left iliac and common femoral veins 
performed revealing patent vessels

• All other large veins below were occluded.
• Sheath upsized to 6 Fr. and a  5 Fr. Glidecath®Hydrophilic 

Coated Catheter( Terumo Medical Corp., Somerset, NJ) 
was  advanced over the wire to the popliteal vein

• A Cragg-McNamara™(ev3 Endovascular, Inc.,Plymouth, 
MN) catheter was exchanged and positioned with the tip in 
the popliteal vein. 



Procedure
• rt-PA infusion initiated at 2.5 mg per hour
• Sheath and catheter sutured in place and sterilely covered
• Received 5,000 units of heparin during the procedure
• Angiomax®(bivalirudin) infusion at 4.5 cc per hour 

(0.25mg/kg/hr) started post procedure. 
• Re-look angiogram the next morning ( ~20 hours) revealed 

partially successful thrombolysis.  The infrageniculate 
veins remained occluded

• A Crossover sheath( Cook Inc., Bloomington, IN) was 
exchanged to assist advancing the infusion catheter below 
the knee

• Angiomax® dose was decreased to 0.2mg/kg/hr and a 5 
mg bolus of rt-PA was infused.

• Re-look angiography was done 4 hours later revealing 
successful lysis to below the knee  



Procedure
• Patient discharged with Lovenox®, warfarin, and aspirin



Discussion
• This active 60 year old man was limited by his leg swelling.  The 

symptoms were of recent onset therefore endovascular intervention 
was anticipated to be successful.  The entire venous system below the 
groin was occluded and he had a large amount of edema making 
antegrade access to the venous circulation impossible.  The thrombosis 
was crossed in a retrograde fashion and thrombolysis initiated.  
Angiomax was chosen as the anticoagulant because of its ability to 
penetrate clot and directly inhibit thrombin.  There was a very large 
thrombus burden.  Thrombolysis with rt-PA at a dose of 2.5 mg/hour is 
a safe and effective dose. We will use less than 5 mg/ hour in all 
patients.  Because of the athletic interest of the patient the 
infrapopliteal veins were treated.  Often simply treating the iliac veins 
when the entire leg veins are occluded will suffice for relief of 
symptoms and leg salvage.  The duration of infusion in this patient was 
short compared to the usual 48 to 72 hours required for success at our 
institution when treating extensive venous thrombosis.  Anecdotal 
experience with Angiomax suggest that it provides more benefit than 
heparin when treating these patients.  
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