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Summary

Cerebral venous thrombosis (CVT) is a po-
tentially serious disease, with nonspecific clinical 
symptoms and an unpredictable outcome. De-
spite adequate anticoagulation, a patient’s clini-
cal condition can rapidly deteriorate. The aim of 
this study was to evaluate the efficacy of local 
thrombolysis in these patients. 

Consecutive patients with progressive cerebral 
venous thrombosis between October 2008 and 
January 2011 were enrolled prospectively. Pro-
gressive CVT was defined as the persistence of 
neurologic findings (headache, blurred vision, 
and visual field defects) despite at least four days 
(or 48 hours in patients with involvement of more 
than one sinus) on full anticoagulation therapy 
with heparin and development of focal neuro-
logic deficits or cortical hemorrhage. We exclud-
ed patients with large hematomas and predispos-
ing malignancies like leukemia. All patients un-
derwent local thrombolysis with 30 mg recom-
binant tissue plasminogen activator (rtPA).

Overall, 26 patients were enrolled with a mean 
age of 35.5 years (range 18 to 56 years). Six pa-
tients (23%) were male and twenty patients 
(77%) were female. The most common present-
ing feature was headache and the most common 
neurologic finding was papilledema, which was 
present in all patients. Eighty-five percent of 
women had a history of oral contraceptive pill 
consumption. Successful recanalization was 
achieved in all patients except one (96.2%). 
Neurological examinations and follow-up as-

sessments were based on a modified Rankin 
scale (mRS). Favorable outcome and recovery 
was defined as a mRS score of 0–1. Follow-up 
assessments at the third week showed that 25 out 
of 26 recovered, with 18 having a mRS score of 
0 and 7 with a mRS score of 1. There were no 
procedure-related neurological complications. 

Our results show that local thrombolysis is a 
safe and effective treatment modality for patients 
suffering from progressive CVT. 

Introduction

Cerebral venous thrombosis (CVT) is an un-
common and potentially serious disease, with 
variable and nonspecific clinical symptoms at 
presentation and an unpredictable outcome. 
Although there is no definite evidence for the 
best choice of treatment, intravenous heparin is 
used as the first line treatment modality 1-4 in 
order to prevent thrombus extension and pro-
mote spontaneous thrombus dissolution. How-
ever, heparin does not always treat acute 
thrombosis 5,6 and despite adequate anticoagu-
lation the patient’s clinical condition can rap-
idly deteriorate. Patients in this subgroup need 
rapid recanalization and have a high rate of 
mortality 4, suggesting the need for a more ef-
fective treatment modality. 

Thrombolysis is an option for providing rap-
id recanalization. L ocal thrombolysis involves 
removal of the thrombus and can restore the 
patency of the involved sinuses. Local intra si-
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sive to at least 4 days of heparin therapy or at 
least 48 hours when more than one sinus was 
involved.

These patients underwent digital subtraction 
angiography (DSA) for further confirmation of 
involved sinuses and planning of local throm-
bolysis. The target sinus was catheterized using 
a right transfemoral vein approach. A 6 F guid-
ing catheter (JR 3.5) was placed in the jugular 
bulb and 30 mg T-PA was injected through the 
microcatheter during the time period of 30 
minutes. In the case of transverse and sigmoid 
sinus thrombosis, the guiding catheter was 
placed in the ipsilateral jugular bulb.

Blood pressure, oxygen saturation, and clini-
cal condition were monitored continuously 
throughout the procedure. All procedures were 
done under light anesthesia. The angiographic 
endpoint was ante grade flow within the dural 
sinus and not the total absence of thrombus. 
After the procedure, heparin was continued for 
at least 24 hours. Patients without predisposing 
factors were maintained on warfarin daily for 
the following three months. Those with known 
risk factors, such as antiphospholipid antibody 
(APA) syndrome and antithrombin III or pro-
tein C deficiency, were continued on heparin 
and then switched to warfarin for at least six 
months or indefinitely.

Control MRVs were performed for all cases 
three days after the procedure and patients 
were followed by a neurologist on a monthly 
basis for at least three months. In the patients 
with visual field defects, control and follow-up 
perimetry was requested. Functional outcome 
was assessed using the modified Rankin Scale 
(mRS) 10. A favorable outcome and recovery 
was defined as a mRS score of 0-1. 

Results

Overall, we enrolled 26 patients. D etailed 
characteristics of these patients are shown in 
Table 1. The age of the patients ranged from 18 
to 56 years, with a mean of 35.5 ± 10.8. Six pa-
tients (6/26, 23%) were male, with a mean age 
of 37.0 ± 12.5, and twenty patients (20/26, 77%) 
were female, with a mean age of 35.1 ± 10.5 
years (Table 1).

The most common presenting feature was 
headache followed by blurred vision, focal 
neurologic signs, seizure, drowsiness, tinnitus, 
and diplopia. One patient presented with sub-
arachnoid hemorrhage (SAH). In this particu-

nus thrombolysis can be an effective and rela-
tively safe treatment for acutely deteriorating 
patients who have not responded to conven-
tional anticoagulant therapy 7-9.

The purpose of this study was to evaluate the 
efficacy and safety of catheter-directed throm-
bolysis in the management of carefully selected 
patients suffering from progressive CVT.

Materials and Methods

We prospectively enrolled consecutive pa-
tients with progressive cerebral venous throm-
bosis between October 2008 and January 2011. 
All patients gave written informed consent and 
the study was approved by our local Ethics 
Committee. D iagnosis of CVT was based on 
relevant clinical and neurologic findings and 
confirmed by imaging studies, including brain 
CT and MRI scans and magnetic resonance 
venography (MRV). 

The criteria for inclusion were: 1) confirmed 
acute thrombosis in at least one of the cerebral 
venous sinuses; 2) clinical and neurologic find-
ings of increased intracranial pressure; 3) pro-
gression of neurologic findings (headache, 
blurred vision, and visual field defects) despite 
at least four days (or 48 hours in the patients 
with evidence of involvement of more than 
one sinus) of full anticoagulation therapy with 
heparin; and 4) development of focal neuro-
logic deficits, cortical hemorrhage, or any other 
complications secondary to sinus thrombosis 
like focal seizure due to cortical ischemia dur-
ing heparin therapy.  Exclusion criteria includ-
ed any evidence of an accompanying space oc-
cupying lesion other than hemorrhage, good 
clinical response to heparin despite persist-
ence of thrombosis in the imaging studies, pa-
tients with a large hematoma that caused tran-
stentorial herniation or profound loss of con-
sciousness, CVT secondary to malignancy such 
as leukemia, and inability to obtain informed 
consent.

Patients had detailed laboratory and hema-
tologic work ups, including liver, thyroid, and 
kidney function tests, and full coagulation tests, 
including antithrombin III, antiphospholipid 
antibody, anticardiolipin antibody, and proteins 
C and S. Clinical, neurological, laboratory, and 
imaging findings were examined independently 
by two experienced neurologists. Progressive 
CVT was defined as the presence of deteriorat-
ing neurological symptoms that were unrespon-
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Table 1  Baseline patient characteristics.

No.
Age/
sex

Clinical
presentation

Risk
factor 

Location 
of
thrombosis

Duration
of
heparin
therapy 

Predisposing
factor

Neurologic
findings

Follow-up/
months

1 35 /F Headache, blurred
vision

– Left transverse 3 days Antithrombin III
deficiency

Papilledema 11

2 44/F Headache, right side
weakness

OCP Left transverse and
SSS

7 days – Papilledema, right
hemiparesis

23

3 21/M Headache, seizure Head
trauma

SSS 4 days – Papilledema 22

4 41/F Headache OCP Left transverse 5 days – Papilledema 21

5 47/F Headache OCP Left transverse 6 days – Papilledema 18

6 44/F Headache OCP Right transverse
and SSS

6 days – Papilledema,visual
field defects

16

7 23/F Headache OCP Right transverse 10 days – Papilledema 13

8 45/M Headache, left side
weakness

Opium Right transverse 2 weeks – Papilledema and
left hemiparesis

11

9 51/F Headache,blurred
vision 

– Left transverse 1 week Antiphospholipid
ab syndrome

Papilledema 12

10 48/F Headache, seizure,
drowsiness 

OCP Left transverse 7 days – Papilledemal 12

11 36/M Headache, seizure – SSS 8 days Antiphospholipid
ab syndrome

Papilledema 9

12 18/F Headache, blurred
vision 

OCP Left transverse 14 days – Papilledema 7

13 24/F Headache, seizure Post
partum 

Left transverse
SSS

4 days Protein c 
deficiency 

Papilledema, 
visual field defect

7

14 45/F Headache, right side
weakness

OCP Left transverse 6 days – Papilledema,right
side paresis

6

15 26/F Headache, blurred
vision

OCP Left and right
transverse, posterior
part of SSS

2 days – Papilledema, six
nerve palsy 
bilateral and l.o.c

10

16 20/F Headache, tinnitus,
vertigo

OCP Right transverse 14 days – Papilledema 9

17 37 /M Headache, 
focal seizure

– SSS 10 days APA syndrome Papilledema 11

18 33/F Headache, tinnitus,
diplopia

OCP SSS 14 days – Papilledema, right
six nerve palsy

4

19 29/F Headache, blurred
vision

OCP Left transverse 8 days – Papilledema 3

20 40/F Headache, blurred
vision

OCP Right transverse
and sigmoid 

7 days – Papilledema 5

21 44/F Headache, blurred
vision

OCP Left transverse sinus 21 days – Papilledema 4

22 22/F Headache, tinnitus OCP Left transverse sinus 14 days – Papilledema 3

23 27/M Headache, dizziness – Right transverse
and SSS

16 days – Papilledema 7

24 39/F Headache, OCP Left  transverse 7 days APA Papilledema 5

25 29 /F Headache, seizure,
SAH

OCP Left transverse 8 days – Papilledema 7

26 56/M Headache, right side
paresis

– Right transverse 10 days APA Papilledema 4

OCP: oral contraceptive pill; SSS: superior sagittal sinus; APA syndrome: antiphospholipid antibody syndrome; 
SAH: subarachnoid hemorrhage; LOC loss of consiousness. 
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Eighty-five percent (17/20) of women had a 
history of oral contraceptive pill (OCP) con-
sumption. All patients had a history of heparin 
therapy, ranging from two to 21 days with a 
mean duration of 8.9 ± 4.8 days. In 15 patients 
the left side transverse sinus was involved fol-
lowed by the right transverse and superior sag-

lar case imaging studies ruled out other possi-
ble causes of hemorrhage, including aneurysm 
or vascular malformation. The most common 
neurologic finding was papilledema, which was 
present in all patients. Other findings included 
hemiparesis, visual field defects, and sixth 
nerve palsy.

Figure 1  A 35-year-old woman presented with headache and blurred vision secondary to acute thrombosis in the left lateral 
sinus (left). The microcatheter was advanced up to the distal segment of sinus (middle). Control image 20 min after throm-
bolysis showed excellent recanalization (right). Further work-up revealed Antitrombin III deficiency.

Figure 2  MRV showed SSS thrombosis secondary to closed head trauma (left) in a 21-year-old male patient. The microcath-
eter was advanced into the site of thrombosis and 30 mg rtPA was injected (middle). Control MRV showed patent sinus (right). 



www.centauro.it	 Interventional Neuroradiology 18: 89-96, 2012

93

sessments at the third week showed that 25 out 
of 26 recovered, with 18 having a mRS score of 
0 and 7 having a mRS score of 1. In patients 
with successful recanalization, the control MRV 
was scheduled for 72 hours later. MRV findings 
in these patients revealed continued sinus pat-
ency and normal flow in the dural sinuses.  Con-
trol perimetry was performed in only 12 patients 
who showed significant improvement in com-
parison with baseline. The patient with failed 
recanalization developed severe visual loss and 
visual field defects. She remained handicapped, 
with a mRS score of 4. There were no proce-
dure-related neurological complications. Two 
patients developed small puncture site hemato-
mas that resolved spontaneously.

Discussion

We found a dramatic response to local throm-
bolysis and significant clinical improvement in 
the patients with progressive CVT, which other-
wise have high rates of mortality and morbidity. 
Imaging revealed complete recanalization in 25 
patients (96.2%). All patients were under treat-
ment with heparin, which was continued for a 
long period in some patients without results, 
and they responded positively to local throm-
bolysis, emphasizing the benefits of a more ag-
gressive treatment for this type of CVT.

We did not achieve recanalization in one pa-
tient with a poor prognosis and she developed 
severe visual loss, highlighting the importance of 
rapid and successful recanalization in patients 
with progressive CVT. According to our results, 
CVT is more common in women and in the left 
transverse sinus. O CP consumption was the 
most common etiologic factor in our cases.  We 
found opium addiction and head trauma as a 
suspected etiologic factors in two male patients.

In addition to a high success rate for recanali-
zation and good clinical recovery, we did not 
observe any major complications related to the 
interventional procedure.  This could be due to 
early intervention in the more severe cases, ex-
clusion of patients with large hematomas and 
resulting mass effects or malignant predisposing 
factors like leukemia, correction of the predis-
posing factor whenever possible, and appropri-
ate post-procedural management by our team.

One possible limitation of our study is that 
baseline and control perimetry was performed 
in less than of half of the cases. In addition, 
there is the possibility of selection bias in our 

ittal sinus (SSS). In five patients there was a 
combination of transverse sinus and SSS in-
volvement. 

Successful recanalization was achieved in all 
of the cases except for one (25/26, 96.2%). These 
patients showed marked and progressive clini-
cal improvement after thrombolysis. Recanali-
zation failed in one 44-year-old patient with se-
vere headache and visual field defects second-
ary to thrombosis in the right transverse and 
superior sagittal sinuses due to OCP consump-
tion. She was maintained on anticoagulation 
therapy without any further clinical or imaging 
improvement. There was one case with postpar-
tum CVT. The 24-year-old had a history of pro-
tein C deficiency and developed a headache and 
blurred vision one week after normal vaginal 
delivery. Imaging studies revealed left trans-
verse and superior sagittal sinus thrombosis.

Five cases (5/26, 19.2%) had a history of an-
tiphospholipid antibody syndrome (APA). Cer-
ebral venous thrombosis developed while they 
were on antiplatelet therapy. One case had se-
vere headache and papilledema due to left 
transverse sinus thrombosis and further work-
up revealed antithrombin III deficiency (Figure 
1). Two male patients had a history of head trau-
ma and opium addiction as an etiologic factor. 
A 21-year-old patient developed acute throm-
bosis in the SSS five days after a closed head 
trauma. He presented with severe headache and 
blurred vision. He showed evidence of cortical 
venous infarction in the right frontoparietal re-
gion followed by focal seizure while under treat-
ment with full dose heparin. Antiepileptic medi-
cation was started and local thrombolysis was 
performed immediately (Figure 2).

Another patient was 45 years old with a his-
tory of chronic opium addiction and major de-
pression. He had stopped taking his antidepres-
sant medication without doctor approval and 
recently increased the amount of opium he was 
taking. He was diagnosed with right transverse 
sinus thrombosis and treated with full antico-
agulation therapy. H e developed left-sided 
hemiparesis due to a small hemorrhage in the 
right temporal lobe two weeks later and was 
referred to our institute for further manage-
ment. He underwent local thrombolysis with 30 
mg recombinant tissue plasminogen activator 
(rtPA). H e responded well to treatment and 
control brain MRV showed complete patency 
of involved the sinus (Figure 3).

The mean follow-up time period was 10.0 ± 
5.9 months (range 3-23 months). Follow-up as-
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case reports and the risk to benefit ratio of this 
approach remains unknown. There is also a re-
port on the safety and efficacy of local intrasi-
nus heparin infusion with or without adjunctive 
balloon thrombectomy in the patients for which 
systemic anticoagulation treatment has failed 
or is contraindicated 20.

In a systematic review of the literature up to 
June 2010, which included 15 studies and 156 
patients, Dentali et al. 21 found that thromboly-
sis is associated with a non-negligible incidence 
of major bleeding complications, including in-
tracranial bleeding, potentially affecting pa-
tients’ outcome. However, a careful analysis of 
all reported cases suggests that the high-risk 
group of patients selected as candidates for 
thrombolysis may ultimately develop such 
complications even without any intervention.

In another study, Canhao et al. 22 systemati-
cally reviewed 72 studies on the effect of uroki-
nase as a fibrinolytic therapy for treatment of 
cerebral venous and sinus thrombosis. Intracer-
ebral hemorrhage (ICH) was reported in 17% 
of the patients and in 5% it caused clinical dete-
rioration. They concluded that local thromboly-
sis appeared to be safe but its efficacy cannot be 
adequately assessed from the available data.

patient group since most of our cases had an 
isolated transverse sinus thrombosis. These pa-
tients may have a better clinical outcome re-
gardless of the treatment applied than patients 
with superior sagittal sinus thrombosis or bilat-
eral transverse sinus thrombosis. However, the 
clinical condition of all the patients was deteri-
orating despite the administration of optimal 
medical treatment.

The widespread use of magnetic resonance 
imaging (MRI) and rising clinical awareness 
has increased the recognition of cerebral sino-
venous thrombosis in recent years. Although 
anticoagulation is the first choice for treatment 
and improved outcome in patients, it is only 
able to prevent thrombus propagation and does 
not lyse the thrombus that occludes the sinus 

9,11. In contrast, local thrombolysis can reestab-
lish venous drainage actively and prevent grave 
consequences such as cerebral edema and hem-
orrhage.

Several reports have shown that endovascu-
lar management of progressive CVT, including 
direct thrombolysis with or without mechanical 
thrombus extraction, is a safe and effective 
treatment 12-19. These reports were based on 
nonrandomized uncontrolled case series or 

Figure 3  Right transverse sinus thrombosis in a 45-year-old opium addicted man (left). While the guiding catheter is in the 
jugular bulb, the microcatheter was advanced into the transverse sinus (middle). The patient showed significant improvement 
and control MRV showed good recanalization (right).
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a microcatheter over 15 to 20 minutes. They 
found that endovascular treatment in patients 
that show clinical deterioration despite 24 
hours of heparin therapy and reestablishment 
of ante grade flow with continued anticoagula-
tion is sufficient to facilitate clinical improve-
ment 26,27. Our method of injecting 30 mg rtPA 
through a microcatheter over 30 minutes was 
largely based on their findings.

In the guidelines proposed by the European 
Federation of N eurological Societies (EFNS 

28), the recommended duration of oral antico-
agulation therapy varies depending on the un-
derlying etiology. In this study, the patients’ 
treatments were based on their predisposing 
factors. For transient risk factors like O CP 
consumption, head trauma, and opium addic-
tion the treatment was continued for three 
months. For idiopathic variety and mild throm-
bophilia, like patients suffering from protein C 
and antithrombin III deficiencies, warfarin was 
continued for six to 12 months.  For those with 
severe thrombophilia, such as APA patients 
that developed CVT while on antiplatelet 
therapy, the therapy should be continued in-
definitely. 

In conclusion, our results show that local 
thrombolysis is a safe and effective treatment 
modality for progressive CVT. These promising 
results may be explained in part by careful case 
selection and exclusion of patients with a high 
probability of failed recanalization and compli-
cations after thrombolysis based on previously 
published reports. Although this type of treat-
ment provided rapid recanalization of occluded 
sinuses, further comparative and randomized 
studies are needed to clarify its efficacy versus 
other therapeutic modalities for the treatment 
of severe CVT.

Stam et al. 23 reviewed endovascular treat-
ment in CVT patients prospectively. They en-
rolled 20 patients, 12 of whom were comatose, 
and 14 had hemorrhagic infarcts. They selected 
patients with altered mental status, coma, 
straight sinus thrombosis, or large space-occu-
pying lesions and used urokinase infusion as a 
thrombolytic agent or the combination of 
thrombectomy with urokinase infusion. Twelve 
patients recovered and six patients died, five of 
whom had large infarcts and impending hernia-
tion prior to thrombolysis. Another factor that 
was associated with a fatal outcome was pa-
tients with leukemia. They concluded that local 
thrombolysis is an effective treatment modality 
for patients with severe sinus thrombosis, but 
their condition may worsen because of in-
creased cerebral hemorrhage, and there was no 
clear benefit for cases presenting with large in-
farcts and impending herniation. Based on this 
study’s findings, we excluded patients with 
large infarcts, hematoma, or leukemia.

In another nonrandomized study, Wasay et 
al. 24 reviewed 40 consecutive patients with SSS 
thrombosis that were treated with local uroki-
nase (thrombolysis group) or systemic heparin 
anticoagulation (heparin group). They found 
that hemorrhagic complications were higher in 
the thrombolysis group (10% vs. 0%), but local 
thrombolysis with urokinase was fairly well-
tolerated and may be more effective than sys-
temic heparin anticoagulation.

In our study we used rtPA as a thrombolytic 
agent. rtPA has many considerable advantages 
over urokinase, including a shorter half-life, 
lower rate of antigenecity, and more selectivity 
for fibrin clot dissolution 25. Lee et al. from To-
ronto University used a rapid-pulsed direct-in-
fusion technique of 30 to 50 mg of rtPA through 
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