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Introduction 

Thrombosis remains a leading cause of morbidity and mortality across cardiovascular 
and hematologic diseases

Thrombolytic therapy and vascular filters represent critical—but selectively used—
tools beyond standard anticoagulation

Their optimal application requires careful patient selection, risk stratification, and 
multidisciplinary decision-making

This presentation explores the evolving role of thrombolytics in acute pulmonary 
embolism, mechanical valve thrombosis, and acute ischemic stroke

We also examine the indications, limitations, and controversies surrounding inferior 
vena cava filters



Scope of  problems 

Inferior vena cava (IVC) filters 

Role of thrombolytics in Acute Pulmonary Embolism 

(PE)

Role of thrombolytics in Mechanical Valve 

Thrombosis

Role of thrombolytics in Acute Stroke

Role of thrombolytics in Acute STEMI

Central Venous Catheter Occlusion



Inferior vena cava (IVC) filters

The main indication to IVC filter placement is a VTE event in the lower limbs in the presence 

of  an absolute contraindication to anticoagulation

 Because it is uncertain if  there is benefit to placement of  an IVC filter in anticoagulated 

patients with severe PE (eg, with hypotension), our recommendation against insertion of  an 

IVC filter in patients with acute PE who are anticoagulated may not apply to this select 

subgroup of  patients.







IVC Filter – Guideline 

Recommendations

Clinical Scenario Recommendation

Acute proximal DVT of the leg with 
contraindication to anticoagulation

Use of IVC filter is RECOMMENDED
(Strong recommendation, moderate-
certainty evidence)

Acute DVT of the leg receiving 
anticoagulation

IVC filter is NOT recommended in addition to 
anticoagulation
(Strong recommendation, moderate-certainty 
evidence)



Caval Filters – Indications

Category Indications

Appropriate Acute VTE with temporary 

contraindication to anticoagulation

Possible Thrombolysis for iliac–caval 

thrombosis

Possible High bleeding risk during peripartum 

and puerperium

Possible Prophylaxis in patients at high 

thromboembolic risk who cannot be 

anticoagulated

Possible VTE prophylaxis in surgical/orthopedic 

patients at high thromboembolic risk

Possible VTE prophylaxis in bariatric surgery

Possible VTE recurrence or progression during 

anticoagulation

Possible Massive PE treated with thrombectomy 

or thrombolysis



Inferior vena cava (IVC) filters

Given the known risks of  harm and significant uncertainty of  benefit of  IVC filters, the 

panel continues to endorse a conservative approach to their placement by suggesting 

use only in patients with acute VTE (eg, diagnosed in the preceding 1 month) in whom 

anticoagulants are contraindicated

 In these patients, the IVC filter should be promptly removed when anticoagulant therapy 

has been instituted. Institutions that place IVC filters should use a system to monitor 

patients who have received IVC filters and ensure that regular reassessment for removal 

takes place.



Commonly Used Caval Filters

Producer Filter Name Type

Boston Scientific Greenfield Permanent

B. Braun VenaTech Permanent

ALN ALN vena cava filter Optional

Bard Denali Optional

Cook Celect Optional

Cook Günther Tulip Optional

Cordis OPTEASE Optional

Argon OptionELITE Optional

Cook Bird’s Nest Permanent

Bard Recovery G2 Optional



DENALI                             SIMON                     CELECT            

GUNTHER TULIP     BIRDS NEST           GREEN FIELD

OPTEASE                 TRAPEASE                               VENATECH         

VENATECH CONVERTIBLE     ARGON             ALN

SAFEFLO                                      

CRUX



Inferior vena cava (IVC) filters

Cordis OPTEASE® 

Retrievable Vena Cava 

Filter



Inferior vena cava (IVC) filters

ALN IVC filter









Role of Thrombolytics in Acute Pulmonary Embolism (PE)



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



Treatment in the acute phase



Thrombolytic regimens, doses, and 
contraindications



Recommendations for acute-phase treatment of
High-risk pulmonary embolisms



Recommendations for acute-phase treatment of
High-risk pulmonary embolisms



Reperfusion treatment in
Intermediate- or low-risk pulmonary embolism



Diagnostic algorithms for pulmonary 
embolism













Alteplase Administration Protocol

Step Details

Thrombolytic + 
Anticoagulation Strategy

• Alteplase 100 mg IV infused over 2 hours
• Start parenteral anticoagulation near the end of or 
immediately after infusion
• Initiate anticoagulation when aPTT or thrombin time is < 
2× normal





Contraindications for Thrombolytic Therapy

Absolute Contraindications Relative Contraindications

Structural intracranial disease Systolic BP >180 mm Hg

Intracranial hemorrhage Diastolic BP >110 mm Hg

Ischemic stroke within 3 months Recent non-intracranial bleeding

Active bleeding Recent surgery / invasive procedure

Recent brain or spinal surgery Ischemic stroke >3 months

Recent head trauma with fracture or brain 
injury

Anticoagulation

Bleeding diathesis Traumatic CPR

Pericarditis / pericardial fluid

Diabetic retinopathy

Pregnancy

Age >65 years

Low body weight

Female sex

Black race



Catheter-directed thrombolysis of  massive pulmonary 
embolism 



Catheter-directed thrombolysis of  massive pulmonary 
embolism 

Systemic thrombolysis is the primary choice, offering lower all-cause mortality

In cases where systemic thrombolysis fails, endovascular approaches, including 
CDT, become potential options within a pulmonary embolism response team (PERT) 
approach, considering extracorporeal membrane oxygenation and surgical 
embolectomy for life-saving situations



Catheter-directed thrombolysis of  massive pulmonary 
embolism 

Catheter-directed thrombolysis delivers thrombolysis directly into the pulmonary 
arteries, reducing the dosage of the thrombolytic agent and the risk of bleeding



Catheter-directed thrombolysis of  massive pulmonary 
embolism 

 There are two primary techniques. The first technique uses a standard pigtail 
catheter or pulmonary artery catheter to deliver the thrombolysis agent locally to the 
clot

This technique can be combined with high-frequency, low-power ultrasound waves 
with the intent to separate fibrin strands, maximize the surface area of the thrombus, 
and allow the thrombolytic agent to penetrate the clot with a lower dosage



Catheter-directed thrombolysis of  massive pulmonary 
embolism 

The second technique is mechanical thrombectomy, which may be used alone or with 
a thrombolytic agent



Role of  thrombolytics in Mechanical Valve Thrombosis

Slow, low dose infusion appears to lower complication rates, while preserving 
thrombolytic success rates 

It is recommended that the decision between surgery and fibrinolysis is taken within 
the Heart Team, and individualized by weighing clinical factors and local expertise







OT

If TT is justified
Wait until INR < 2.5

Initiate 25 mg tPA
/ 25-hour infusion

TTE re-evaluation
at 12th hour

Relief of obstruction
achieved

Ongoing obstruction:
Continue tPA to
complete 25 mg





Repeat tPA up to 200 mg
(6-hour UFH infusion between tPA sessions)

Success
Partial
Success

Failure **

Stop tPA
Initiate UFH + Warfarin

Stop tPA
Initiate UFH + Warfarin

Stop tPA
Plan Surgery





Role of  thrombolytics in Acute Stroke

0.9 mg/kg IV; not to exceed 90 mg total dose; administer 10% of the total dose as an 
initial IV bolus over 1 minute and the remainder infused over 60 minutes



Role of  thrombolytics in Acute STEMI(Alteplase)

 ≤67 kg: 15 mg IVP bolus over 1-2 minutes, THEN 0.75 mg/kg IV infusion over 30 
minutes (not to exceed 50 mg), and THEN 0.5 mg/kg IV over next 60 minutes (not to 
exceed 35 mg over 1 hr) 

>67 kg (100 mg total dose infused over 1.5 hr): 15 mg IVP bolus over 1-2 minutes, 
THEN 50 mg IV infusion over next 30 minutes, and THEN remaining 35 mg over next 60 
minutes 



Role of  thrombolytics in Acute STEMI(Alteplase)

Patient Weight Step 1 (Bolus)
Step 2 (First 
Infusion)

Step 3 (Second 
Infusion)

Total Dose / Time

≤ 67 kg 🟢
15 mg IV bolus
over 1–2 min

0.75 mg/kg IV over 
30 min(max 50 mg)

0.5 mg/kg IV over 
next 60 min(max 
35 mg)

Weight-based 90 
min

> 67 kg🔵
15 mg IV bolus
over 1–2 min

50 mg IV over next 
30 min

35 mg IV over next 
60 min

100 mg total 90 
min



Central Venous Catheter Occlusion

 Activase: 2 mg in 2 mL instilled into occluded catheter

Assess catheter function after 30 minutes of dwell time by attempting to aspirate 
blood; if unable to aspirate after 120 minutes dwell time, a 2nd dose may be 
administered and the process repeated

If catheter function restored, aspirate 4-5 mL blood to remove Cathflo Activase
and residual clot

Gently irrigate with 0.9% NaC



Central Venous Catheter Occlusion

Step Action Dose / Timing Key Notes

1️⃣ Instillation
Instill Alteplase 
(Cathflo®) into occluded 
catheter

2 mg in 2 mL
Instill directly into 
occluded lumen

2️⃣ Dwell & Assessment
Allow dwell time, then 
assess catheter patency

Assess at 30 min by 
attempting blood 
aspiration

Do not flush forcefully

3️⃣ Repeat Dose (if 
needed)

If unable to aspirate
Second dose after 120 
min dwell

Same dose may be 
repeated once

4️⃣ Clearance
If catheter function 
restored

Aspirate 4–5 mL blood
Removes alteplase + 
residual clot

5️⃣ Final Flush Gently irrigate catheter 0.9% NaCl
Restore normal catheter 
use



Arterial Thrombosis & Embolism (Off-label)

0.05-0.1 mg/kg/hr by transcatheter intra-arterial infusion for 1-8 
hours or until lysis of thrombus 



Take Home Messages
Thrombolytics and vascular filters are powerful but selective tools, used 
beyond standard anticoagulation in carefully chosen patients

Systemic thrombolysis remains first-line therapy for high-risk pulmonary 
embolism; catheter-directed strategies reduce bleeding in selected cases

IVC filters should be applied conservatively—only for acute VTE with 
contraindications to anticoagulation—and removed promptly when possible

Low-dose, slow-infusion thrombolysis is an effective option in mechanical valve 
thrombosis, requiring individualized Heart Team decisions

Optimal thrombosis management relies on guideline-based risk stratification, 
multidisciplinary collaboration, and continuous reassessment




