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VENOUS THROMBO-EMBOLISM IN
OBSTETRICS
Venous thrombo-embolism (VTE) has been, and remains despite
preventive measures, a significant cause of obstetric morbidity and
mortality. Recent US epidemiological data states that the relative-
risk of VTE in pregnancy is 4.291; the incidence being 0.76-1.72 per
1000pregnancies, highest during first post-partum week2.
Pulmonary Embolism (PE) is the leading cause of maternal-death,
taking about 1.1-1.5 per 100,000deliveries in US and Europe2. 79%
patients who present with PE have evidence of deep-venous-
thrombosis (DVT)1. 30% of patients with apparently isolated PE
have silent DVT and a silent PE is present in 40-50% of patients
presenting with isolated DVT2.
What makes pregnancy prone to VTE? Two out of three factors in
Virchow’s triad of thrombus formation become active during
pregnancy:
1.) Hypercoagulability: Levels of coagulation factors and fibrin are

increased while fibrinolysis is decreased.
2.) Stasis of Blood: There is hemostatic activation [increased

prothrombin fragment F1+2 and D-dimer]. Venous flow velocity
in the lower limbs is reduced to 50%.

Common symptoms of VTE, like leg swelling, tachycardia, tachypnea,
dyspnea, may be normally present in a pregnant lady, and could be
easily neglected, missed or over diagnosed. Less than 10% of suspected
cases are confirmed.
The key-management of VTE is prompt anticoagulation with low-
molecular-weight or fractionated heparin. But, in patients such as
mentioned above, use of filters to interrupt the Inferior Vena Cava
(IVC), in order to prevent embolization to heart and lungs: is salutary,
on the rise, and being claimed as safe during pregnancy.

INFERIOR VENA CAVA FILTERS

BRIEF HISTORY
Trousseau in 1868 first suggested surgically interrupting the IVC to
prevent PE, which was subsequently performed by Bottini in 1893.
In 1959, Moretz described external clipping of the IVC by means of
a clip that created a single slit like channel. Transvenous interruption
of the vena cava, eliminating the need for general anesthesia and a

laparotomy became clinically feasible in 1967 with the introduction
of the Mobin-Uddin filter. Due to the unacceptably high incidence of
IVC occlusion associated with this device, the Kimray-Greenfield
filter, introduced into clinical practice soon thereafter, became the
preferred device for transvenous caval interruption. Nearly 50,000
patients underwent IVC filter placement in the US in the year 1999.
Scurr in 1981, first used a vena caval filter in a pregnant patient.

IDEAL FILTER
1. Trap most thrombi, while itself being non-thrombogenic, durable,

bio-compatible, non-corrosive and non-ferromagnetic.
2. Maintain caval patency
3. Easily delivered into the IVC, and stable once placed.
4. Provide acceptable clot trapping even with filter deployment.
5. Be retrieved.
Removal of these filters post-partum can be technically difficult or
impossible, as the filter might get tilted due to lateral displacement by
the gravid uterus or by forceful uterine-contractions during labour.6

INDICATIONS
The indications for the use of IVC-filter implantation in pregnancy
are similar to those in other patients2,3,7,8:
• Contraindications to anticoagulation:

• Active/recent  hemorrhage
• Intracranical bleed in past 5 years
• Need for major surgical procedure (like Caesarian-section) in

next 2weeks.
• Severe, prolonged thrombocytopenia
• Poor compliance

• Failure of anticoagulation
• Poor cardiopulmonary reserve
• Free-floating ilio-femoral or caval thrombus
• Development of PE or extensive thrombo-embolism in late

pregnancy or labour.
• Massive PE: additional emboli might be leathal

Two absolute contraindications are3

• Uncorrectable severe coagulopathy
• Complete thrombosis of  IVC.
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PLACEMENT
Filters are inserted percutaneously via femoral or jugular approach,
into the IVC; just below the renal-veins. However,  it is wiser to
place the filter supra-renally during pregnancy due to the compression
of the infra-renal portion of inferior vena cava by the gravid uterus8.
Placement may be guided by fuorscopy; however, to avoid the
exposure to teratogenic radiation, sure-duplex-ultrasound or
intravascular-ultrasound are the safer options during pregnancy.

EFFECTIVENESS
Despite theoretical benefits, carefully controlled trails that
demonstrate decreased recurrence-rates or mortality from pulmonary
embolism have not been performed. Reports on the individual filters
lack clearly defined end-points and objective criteria for PE recurrence
and mortality9.
In one of the largest trials to date, examining the effectiveness of IVC-
filters, patients with DVT were randomly assigned standard
anticoagulation alone or anticoagulation+ insertion of IVC-filters.
During first 12days after randomization, significantly fewer patients
in the IVC-filter group suffered PE (1vs 5%). However, after a follow-
up, there were no significant differences in the survival or symptomatic
PE between the 2 groups and higher rate of recurrent DVT among
patients who received IVC-filter (2%vs12%).

SAFETY DURING PREGNANCY
Cheung et al.4 report 2(two) cases in which IVC –Filters were placed in
pregnant patients and safely removed post-partum: 9 days (Gunther-
Tulip) and 75 days (RNF) after insertion. They witnessed no significant
complications because of IVC-filters, except:
- Minimal filter migration in first case, with no clinical consequence.
- Filter-fracture in patient with RNF filter [acceptable complication]
In 2009, Milford, Chadha and Lust reported another complication-free
filter implantation and retrieval during pregnancy10.
Gupta and colleagues reviewed the outcome of 12 pregnancies in 6 women
in which IVC-filters had been used over an 11-year period. There was no
compromise on feto-maternal condition due to filter placement and no
recurrent thrombo-embolism in pregnancies with an IVC-filter in-situ
before conception, although they did fail to retrieve three temporary
devices11.
A similar study, documenting the harmlessness of IVC-filter use in pregnant
patients, was conducted in Japan between 1998-200412.
Initially, the only IVC filters available were permanent ones3. The
important ones include:

development of endothelial-hyperplasia. Owen and Krarup documented
placing Gunther-Tulip filter in late pregnancy, followed by Caesarian-
section, and later removed it without complications3. The potentially
retrievable filters3are:

The major problems associated with them include: filter thrombosis and
migration.
Removal of these filters post-partum can be technically difficult or
impossible, as the filter might get tilted due to lateral displacement by the
gravid uterus or by forceful uterine-contractions during labour6.

COMPLICATIONS
The mortality associated with IVC-filters is low: only 3deaths were
reported by Becker et al., in a review of 2557patients undergoing filter
insertion; a second series of 1765insertions had a major- complication rate
of only 0.3%9.
The non-fatal complications9include:
- Complications related to insertion process
- Acute venous thrombosis at the site of insertion {reported in 40% of

patients undergoing filter placement, more in femoral approach and
large introducers}

- Filter migration {rare}
- Filter erosion through IVC wall
- IVC obstruction (5-18% cases)
- Chronic Thrombosis: Recurrent DVT is commoner with IVC-filters.

LIMITATIONS
Although filter placement protects the vascular bed, it doesn’t lessen
thrombotic pre-disposition; neither does it decrease the incidence of lower-
extremity DVT. Also, small thrombi might pass through patent filters, or
through collaterals around obstructed filters. Thus, concomitant
anticoagulation-therapy should be considered, if not contraindicated9.
At many places, IVC-filters are routinely being used prophylactically, in
obstetric patients with DVT. Studies show that retrievable IVC-filters
may be used safely and beneficially during pregnancy, and removed post-
partum to prevent long-term complications. Yet, there is need for more
research to substantiate the above.
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* Outer diameter of introducer system.

There have been numerous long-term complications and preclude MRI-
use, while obstetric patients are usually young and healthy, with long
anticipated life-spans. Also, studies show that there is no advantage of
continued IVC-filter use, once the acute risk for VTE [pregnancy, in this
context] has passed, and the clot has dissolved4. Thus, it makes more
sense to use filters that can be retrieved post-partum.
The first retrievable-filter to be approved was Gunther-Tulip filter,
which must be removed within 10-14 days of placement, to avoid

* Outer diameter
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