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Pulmonary  Embolism  in  the  US

� Approximately  600,000  patients  annually

� Source  of  PE

è Left Extremity DVT           88 % - 93 %

è Upper Extremity DVT       7 % - 12 %

�  50,000 to 70,000 deaths/year

Hull, et al.  Ann  Intern  Med  1983; 98: 891-899
Browse, et al.  Br  Med  J  1974; 1: 603

l Pharmacologic
è Unfractionated  and low molecular weight Heparin

è Warfarin

è Parenteral  direct thrombin inhibitors:

• Bivalirudin

• Argatroban

• Desirudin

è Oral , direct thrombin inhibitor:

• Dabigatran

è Oral, direct Factor Xa inhibitors:

• Rivaroxaban; Edoxaban

• Apixaban; Betrixaban

Treatment  of  Deep  Venous  Thrombosis

l Complications  of  anticoagulation

è Recurrent  venous  thrombosis         2 - 5 %
è Bleeding                                            4 - 8 %
è Thrombus extension, HIT, others      2 - 3%

Treatment  of  Deep  Venous  Thrombosis Evolution of Techniques to Obliterate the 
Inferior Vena Cava to Prevent PE

IVC ligation

Ø   Kocher                                             1883

Ø   Billroth                                            1883

Ø   Bottini                                             1893

Ø   Trendelenburg                                1906
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Extraluminal  Interruption of the IVC

Ø    Moretz Smooth  clip

Ø Spencer Plication

Ø    DeWeese Mattress suture

Ø Miles Serrated  clip

Ø  Abdu Clip

Open Occlusion of the Vena Cava Into the Sixties…

A TECHNIQUE FOR LIGATION OF THE INFERIOR VENA CAVA 
Retroperitonel approach; Spinal anesthesia

FJ Veith et al, Surg Gynecol Obstet, 1964 July:119:109-12

40 pts, many very sick. All survived.

First  USA Patent  on  Intraluminal  Caval  Filtration

� Bertram  D.  Cohn, MD

� Pediatric surgeon,  Brooklyn

� 1964 – 1st  intraluminal  caval filter 

è 3 tiered  conical  shape
è 4  expanding  “wings”

� First endovascular device 

August 8th, 1967

1966
Abstract to the 
Surgical Forum

1st

Permanent Endovascular
Device
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Greenfield  Filter

� Lazar J. Greenfield, MD, 

� Introduced  in 1972

� 1st device to gain wide
acceptance

Mobin-Uddin  Umbrella

� Kazi  Mobin-Uddin  (1930 - 1999)

� 1967 - 1st  intraluminal  caval  filter

è Silastic  alloy

è 23 mm  initial  diameter, 28 mm  later

è Eighteen  3 mm  fenestrations

è Jugular  vein  route  only

Mobin-Uddin  Umbrella  vs  Greenfield Filter 

Inferior Vena Occlusion

   Mobin-Uddin   →  73%

  Greenfield Filter       →  5%

J Thorac Cardiovasc Surg 79:358-365, 1980
GE Cimochowski et al THE VASCULAR INSTITUTE OF NEW YORK®

JVS

The only prospective randomized  study 
dealing with IVC filters

ü

IVC  ThrombosisIVC Partial Thrombosis Filter Migration to the Heart

3 Cases
2 months, 45 months & 5 years

All asymptomatic!

Migration of an inferior  vena  cava  filter  
into  the  pulmonary  artery
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TrapEase  Filters  - Aorta  &  IVC

J Vasc Surg Venous Lymphat 
Disord 2024;12:101940

Dr. Bertram D. Cohn (1919-2002)


