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CASE REPORT
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Inferior vena caval filters following
deep vein thrombosis in patients with
ruptured intracranial aneurysm

Anticoagulant therapy is highly effective and prevents death in more than
95% of patients who have suffered pulmonary embolism following deep vein
thrombosis. Inferior vena caval filters provide an alternative to full anti-
coagulation in those patients at highest risk of catastrophic haemorrhagic
complications. We report on two patients who developed deep vein throm-
bosis following ruptured unsecured intracranial aneurysms. Inferior vena
caval filters were inserted prior to aneurysm clipping, as a prophylactic
measure to prevent pulmonary embolism while awaiting surgery. The
patients did not receive anticoagulant therapy following successful clipping
of the aneurysm. Both patients had clinical resolution of the lower limb
swelling and no radiological evidence of propagation of the thrombus.
During 18 months of follow-up there were no complications and no evidence
of post-thrombotic syndrome.
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Introduction

Patients suffering from aneurysmal subarachnoid haemorrhage are classified
as having a moderate risk (10%-40%) for developing deep vein thrombosis.1

Mechanical techniques, such as graduated compression stockings, electrical
stimulation of the calf muscles, intermittent external pneumatic calf compression,
and early ambulation offer adequate prophylaxis for most of these patients.2-5

Despite these measures, deep vein thrombosis and pulmonary embolism may
still occur. Anticoagulant therapy is highly effective and prevents death in more
than 95% of patients who have suffered a pulmonary embolism following deep
vein thrombosis. Inferior vena caval filters provide an alternative to full anti-
coagulation in those patients at highest risk of catastrophic haemorrhagic
complications as a result of anticoagulation therapy. We report on two patients
with deep vein thrombosis following ruptured unsecured intracranial aneurysm
who underwent inferior vena caval filter placement.

Case reports

Case 1
A 62-year-old woman presented with sudden onset of headache, confusion, and
left-sided weakness. On clinical examination, she was disorientated and had
a left hemiplegia. Computed tomography of the brain showed a haematoma
in the right temporal lobe with intraventricular extension into the right lateral
ventricle and a small amount of blood in the right Sylvian fissure. A cerebral
angiogram showed a suspicious aneurysm near the junction between the right
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posterior communicating and right posterior cerebral
arteries. Delayed repeat cerebral angiogram and aneurysm
intervention were scheduled approximately 2 weeks after
initial presentation. However, the patient was noted to have
left lower limb swelling and Doppler ultrasound revealed a
venous thrombus extending from the left external iliac vein
to the lower inferior vena cava. Using the right jugular
approach, a permanent inferior vena caval filter (Boston
Scientific Inc., Greenfield, US) was placed inside the
inferior vena cava above the thrombus, just inferior to the
origin of the right gonadal vein and the renal veins (Fig 1).

Repeat cerebral angiography and clipping of the
aneurysm were subsequently performed. The postoperative
course was unremarkable and the patient was transferred
to a rehabilitation centre 8 days after surgery.

Anticoagulation therapy was not given, in view of the
clinical resolution of the left lower limb swelling and
absence of propagation of the thrombus on repeat Doppler
ultrasound. The left lower limb swelling gradually subsided.
On follow-up Doppler ultrasound, the thrombus showed
recanalisation with no progression. The patient was dis-
charged home 6 months after the subarachnoid haemorrhage,
with normal cognitive function and a dense left hemiplegia.
No evidence of complications from the inferior vena caval
filter has been noted in the 18 months since its insertion.

Case 2
A 60-year-old hypertensive woman presented to a district
general hospital with sudden onset of headache followed
by loss of consciousness (Glasgow Coma Score, 8). The
patient was intubated. Computed tomography of the brain
showed a Fisher Grade III subarachnoid haemorrhage with
associated hydrocephalus. The patient was managed in the
intensive care unit with intracranial pressure monitoring.
Digital subtraction angiography at this time demonstrated a
prominent basilar artery bifurcation, suggestive of an under-
lying aneurysm. Delayed repeat cerebral angiography and
aneurysm intervention were planned. On day 14, the patient
was noted to have left lower limb swelling and Doppler ultra-
sound showed complete thrombotic occlusion from the left
popliteal vein as far as the left common iliac vein.

In view of the unsecured aneurysm, anticoagulation
was contraindicated, and inferior vena caval filter insertion
was selected as treatment. Through a right femoral venous
approach, the level of the renal veins was located by
inferior vena cavogram. A permanent inferior vena caval
filter (LGM 30D/U, B Braun, Poitou, France) was placed
just inferior to the level of the renal veins (Fig 2). The
procedure angiography confirmed a small basilar tip
aneurysm suitable for clipping and subsequently, this was
completed via a right pterional transsylvian approach. The
left lower limb swelling gradually resolved and follow-up
Doppler ultrasound showed no progression of the
thrombosis. Anticoagulation was not given. Following

Fig 2. Inferior vena cavogram shows inferior vena caval filter
inserted through the right femoral route

Fig 1. Inferior vena cavogram (jugular route) shows occlusive
thrombus extending from the left common iliac vein to the
inferior vena cava. Following placement the inferior vena
caval filter can be seen in situ
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rehabilitation, the patient became independent in daily
activities. There have been no complications from the
inferior vena caval filter in the 21 months since its insertion.

Discussion

Currently, one of the absolute contraindications for full an-
ticoagulation as part of treatment for deep vein thrombosis
is the presence of an unsecured intracranial aneurysm fol-
lowing a subarachnoid haemorrhage. Patients with unsecured
intracranial aneurysms with deep vein thrombosis during
the acute phase after subarachnoid haemorrhage can be
managed by placement of an inferior vena caval filter to
prevent pulmonary embolism.

Inferior vena caval filters can be inserted using a
transjugular or transfemoral venous approach. The filter
acts by trapping emboli while maintaining caval blood flow
and patency. Possible complications, such as migration of
the filter and inferior vena caval blockade, should always
be borne in mind.6

It has been suggested that having placed an inferior vena
caval filter in situ, anticoagulation should be started follow-
ing securing of the aneurysm. The theoretical rationale is
firstly, that anticoagulation therapy can limit the propaga-
tion of deep vein thrombosis and secondly, that it can help
to maintain patency of the inferior vena cava by decreasing
the emboli load trapped within the filter. However, experi-
ence has shown that anticoagulation does not influence the
patency rate of the inferior vena cava or the pulmonary
emboli rate.7,8 In addition, the timing of anticoagulation
therapy after intracranial surgery remains controversial.9-12

There is some evidence to indicate the safety of anticoagu-
lation after postoperative week 1.1 Based on a retrospective
series, Kawamata et al13 concluded that it is safe to initiate
anticoagulation therapy after a postoperative interval of 3
days. Clot stabilisation, with brain tissue gliosis peaking at
day 3-4 is believed to play an important role in preventing
postcraniotomy haemorrhage.10

In view of the controversy in the literature, clinical
improvement, and failure to demonstrate radiological
progression, anticoagulation therapy was not utilised in the
patients discussed. The patients were noted to be symptom-
free 18 months after inferior vena caval filter insertion. An
alternative management approach could have included use
of a retrievable inferior venal caval filter with delayed
anticoagulation. However, the increase in risk of major
bleeding (following craniotomy and anticoagulation) and
complications related to filter retrieval would probably
negate the decrease in recurrent deep vein thrombosis risk
and make this approach unattractive.14,15

Conclusion

To the best of our knowledge, these are the first two case
reports describing the use of mechanical prophylaxis with-
out anticoagulation in patients with aneurysmal subarach-
noid haemorrhage complicated by deep vein thrombosis.
Neither of the patients developed any short-term (eg infer-
ior vena caval block, pulmonary embolism) or long-term
complications (eg post-thrombotic syndrome). We suggest
that inferior vena caval filter insertion, without subsequent
systemic anticoagulation, is a feasible treatment option for
the prevention of pulmonary embolism in selected patients
with ruptured intracranial aneurysm.

References

1. Hamilton MG, Hull RD, Pineo GF. Venous thromboembolism in
neurosurgery and neurology patients: a review. Neurosurgery 1994;
34:280-96.

2. Black PM, Crowell RM, Abbott WM. External pneumatic calf
compression reduces deep venous thrombosis in patients with
ruptured intracranial aneurysms. Neurosurgery 1986;18:25-8.

3. Bucci MN, Papadopoulos SM, Chen JC, Campbell JA, Hoff JT.
Mechanical prophylaxis of venous thrombosis in patients undergoing
craniotomy: a randomized trial. Surg Neurol 1989;32:285-8.

4. Clagett GP, Reisch JS. Prevention of venous thromboembolism in
general surgical patients. Results of meta-analysis. Ann Surg 1988;
208:227-40.

5. Turpie AG, Hirsh J, Gent M, Julian D, Johnson J. Prevention of deep
vein thrombosis in potential neurosurgical patients. A randomized
trial comparing graduated compression stockings alone or graduated
compression stockings plus intermittent pneumatic compression with
control. Arch Intern Med 1989;149:679-81.

6. Greenfield LJ, Michna BA. Twelve-year clinical experience with the
Greenfield vena caval filter. Surgery 1988;104:706-12.

7. Becker DM, Philbrick JT, Selby JB. Inferior vena cava filters. Indications,
safety, effectiveness. Arch Intern Med 1992;152:1985-94.

8. Ortega M, Gahtan V, Roberts A, Matsumoto T, Kerstein M. Efficacy
of anticoagulation post-inferior vena caval filter placement. Am Surg
1998;64:419-23.

9. Macdonald RL, Amidei C, Lin G, et al. Safety of perioperative
subcutaneous heparin for prophylaxis of venous thromboembolism in
patients undergoing craniotomy. Neurosurgery 1999;45:245-52.

10. Lazio BE, Simard JM. Anticoagulation in neurosurgical patients. Neu-
rosurgery 1999;45:838-48.

11. Schaible KL, Smith LJ, Fessler RG, Rachlin JR, Brown FD, Mullan
S. Evaluation of the risks of anticoagulation therapy following
experimental craniotomy in the rat. J Neurosurg 1985;63:959-62.

12. Willis BK. Timing of anticoagulant therapy for thromboembolic
complications after craniotomy for brain tumors. Neurosurgery 1991;
28:929-30.

13. Kawamata T, Takeshita M, Kubo O, Izawa M, Kagawa M, Takakura
K. Management of intracranial hemorrhage associated with anti-
coagulant therapy. Surg Neurol 1995;44:438-43.

14. Couturaud F, Kearon C. Long-term treatment for venous thrombo-
embolism. Curr Opin Hematol 2000;7:302-8.

15. Decousus H, Leizorovicz A, Parent F, et al. A clinical trial of vena
caval filters in the prevention of pulmonary embolism in patients with
proximal deep-vein thrombosis. Prevention du Risque d’Embolie
Pulmonaire par Interruption Cave Study Group. N Engl J Med 1998;
338:409-15.


