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Summary: Acute intracranial dural sinus thrombosis may have 
severe morbidity or fatal complications without appropriate 
treatment. Direct dural sinus venography can be performed 
safely with a soft Tracker catheter to document the fresh 
thrombus as an adjunct to CT or MR. We are reporting our 
experience with successful direct urokinase thrombolytic ther
apy in three cases of superior sagittal sinus and two cases of 
transverse and sigmoid sinus thrombosis. All five patients have 
recovered completely without any residual clinical deficit. 
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Cerebral venous thrombosis is an uncommon 
disorder with many etiologies. Clinical manifes
tations vary from mild transient symptoms to 
death. Early diagnosis and treatment are essential 
for patients with progressive neurologic deficits 
(1-3). 

Five patients with acute superior sagittal or 
transverse sinus thrombosis were treated by di
rect intrasinus thrombolytic therapy utilizing uro
kinase. All five patients had good neurologic 
recovery. Our data supports the fact that direct 
venography of thrombosed intradural sinuses can 
be performed without difficulty and thrombolytic 
treatment may be effective in improving patient 
outcome. The technique, diagnostic considera
tions, and treatment results of dural sinus cathe
terization and thrombolysis are discussed. 

Methods 

Direct dural sinus venography was performed by a 
percutaneous transfemoral venous approach. A 5-F poly
urethane guiding catheter was placed from the femoral 
vein , through the inferior vena cava, right atrium, internal 
jugular vein , and jugular bulb. Five thousand units of 
heparin was then injected intravenously for systemic anti
coagulation. A 2.7-F Tracker catheter, with an 0.016 inch 
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platinum steerable guidewire, was then passed coaxially 
through the 5-F guiding catheter and directed into the 
sigmoid sinus, transverse sinus, torcula, and into the su
perior sagittal sinus. Digital sinus venography was per
formed with 4 ml of Omnipaque 300 injected by hand 
over 2 seconds (4). 

Thrombolytic therapy was performed utilizing bolus 
injections of urokinase, 80,000 lU over 5 minutes, at 15-
minute intervals, directly into the occluded sinus. The 
Tracker catheter was removed after recanalization of the 
dural sinus was documented by repeat sinus venography. 
The femoral catheter was removed after one-half life of 
heparin (60 minutes), without protamine reversal. Following 
direct thrombolytic therapy, the patient was converted to 
oral anticoagulants and then discharged. 

Case 1 

A 38-year-old man with a long history of intravenous 
cocaine abuse was admitted to the emergency room with 
seizures. He was found to have papilledema and right lower 
extremity weakness, A computed tomography (CT) head 
scan demonstrated left-sided cerebral edema and evidence 
suggesting sagittal sinus thrombosis (Fig. 1 ). A magnetic 
resonance (MR) scan confirmed this diagnosis. Despite 
intravenous heparin treatment, the patient continued to 
decline neurologically and became less responsive. Cerebral 
angiography was performed and documented complete 
occlusion of the superior sagittal sinus. Direct superior 
sagittal sinus digital venography and urokinase treatment 
was then performed. A total dose of 500,000 lU of uroki
nase was given over 2 hours. 

Follow-up venography immediately after therapy, dem
onstrated recanalization of the posterior half of the superior 
sagittal sinus. Subsequent angiography 2 days later recon
firmed recanalization of the superior sagittal sinus. Seven 
days later, the patient had recovered completely without 
residual symptoms. 

Case 2 

A 46-year-old man was admitted with increasingly se
vere headaches, blurred and double vision , and progressive 
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Fig. 1. A and B, MR shows increased intensity of superior sagittal sinus on T1-weighted images 550/ 30/ 2 (TR/TE/excitations). 
C, Venous phase of left carotid angiogram shows nonopacification of superior sagittal sinus. 
D, Selective superior sagittal sinus digital venography shows multiple filling defect in the posterior one third of the sagittal sinus due 

to thrombi. · 
E, Venous phase of follow-up carotid angiogram shows good opacification of the posterior-superior sagittal sinus and some 

opacification of the anterior one third of the sinus. 

deterioration of his mentation . He had a recent history of 
intravenous drug use. MR showed thrombosis of both the 
superior sagittal sinus and right transverse sinus (Fig. 2). 
Cerebral angiography and direct digital sinus venography 
were performed . The latter was via the left internal jugular 
vein. During the procedure, the Tracker catheter could not 
be advanced beyond the distal one third of the contralateral , 
right sigmoid sinus. Venography revealed occlusion of the 
right sigmoid sinus and superior sagittal sinus. Three 
hundred fifty thousand IU of urokinase was infused in the 
superior sagittal sinus and another 250,000 IU in the right 
transverse sinus from the left-sided catheter. A total of 
600,000 IU of urokinase was used in the treatment. The 
sagittal and right transverse sinuses were open on repeat 
venography after treatment. Subsequently, the patient re
covered without residual symptoms. 

Case 3 

A 52-year-old man with a long history of alcoholism 
and head trauma in the past was admitted because a family 

member was unable to awaken him. Examination at ad
mission revealed right hemiparesis and a semicomatose 
state. ACT head scan demonstrated a slight shift of midline 
structures toward the right side, and an "empty delta" sign 
indicating superior sagittal sinus thrombosis (Fig. 3). Su
perior sagittal sinus venography confirmed the diagnosis. 
The patient was then treated with intrasinus infusion of 
urokinase. A total of 500,000 IU was used. After treatment, 
he regained consciousness, but there was some residual 
weakness of the right extremities. 

Case 4 

A 37-year-old woman was admitted for evaluation of 
the sudden onset of a severe headache with increasing 
weakness and vertigo. Physical examination revealed no 
evidence of papilledema. The patient was initially treated 
with heparin because vertebrobasilar insufficiency was sus
pected. However, despite treatment, her symptoms did not 
improve, but worsened. An MR of the head showed multiple 
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foci of increased T2 signal intensity in the cerebellum (Fig. 
4). Also, hyperintensity was seen on T1- and T2-weighted 
images in the proximal left sigmoid sinus, indicating sinus 
thrombosis. 

Direct dural sinus venography was performed via the 
right transverse sinus with the microcatheter passing 
through the torcula into the left transverse sinus. A large 
segment of thrombus was demonstrated in the prox imal 
sigmoid sinus, at the junction with the left transverse sinus. 
Direct urokinase therapy was initiated and a total dose of 
250,000 IU was given. Repeat venography showed the 
thrombus to be completely lysed, the sigmoid sinus becom
ing widely patent. The patient recovered neurologically 
from this episode with complete resolution of her symp
toms. 

Case 5 

A 48-year-old man presented with increasingly severe 
headache and photophobia 1 day prior to admission. He 
suffered from increasing weakness and rapidly decreasing 
mentation. MR showed evidence of left transverse sinus 
thrombus (Fig. 5). Emergent direct sinus venography con
firmed the diagnosis. Subsequently, urokinase treatment 
was performed immediately after venography. The throm
bus was dissolved with less than 200,000 IU. He recovered 
without any residual deficit. 

Discussion 
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Fig. 2. A and B, Spin density (3000/ 
1 00/ 2) MR shows increased signal intensity 
of the superior sagittal transverse sinus and 
torcula. The ventricles are small due to cer
ebral swelling. 

C, Digital venography of superior sagittal 
sinus after partial treatment with urokinase 
shows occlusion of right transverse sinus but 
the superior sagittal sinus is reopacified. 

D, Digital venography after final treat
ment shows reopening of right transverse 
sinus. 

Cerebral venous thrombosis is a rare syndrome 
associated with a large variety of disease proc
esses. The clinical severity depends upon the 
extent of the thrombosis, the vessels involved, 
and the chronicity of the thrombi. Occasionally, 
patients with dural sinus thrombosis present with 
mild symptoms due to incomplete occlusions or 
well-established collaterals. Acute occlusion of 
the superior sagittal sinus or the dominant trans
verse and sigmoid sinus are usually not well 
tolerated. These occlusions, especially those in
volving the posterior one half of the superior 
sagittal sinus, may lead to massive cerebral 
edema, venous congestion, and/or infarction (1-
3). The diagnosis can be made by CT, MR, or 
angiography (5-9). We observed three patient 
deaths from massive infarcts and hemorrhages 
from acute superior sagittal sinus occlusion that 
were not treated by thrombolytic therapy. 

The treatment of choice for acute major dural 
sinus thrombosis is still not settled, but rapid 
recanalization of the affected vessels is essential 
if collateral flow is minimal. Surgical thrombec
tomy, anticoagulants, and intravenous thrombo
lytics have been used. Despite these interven
tions, the results have been poor (3). The prior 
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Fig. 3. A, Contrast-enhanced CT scan 
shows a filling defect in the superior sagit tal 
sinus and slight shift of midline struc tures to 
the right. 

B, Venous phase of carotid angiography 
shows nonopacifi ca tion of superior sagittal 
sinus. 

C, Digita l venography of superior sagitta l 
sinus shows m ult iple filling defects due to 
throm bi. 

D, Digita l venography of superior sagitta l 
sinus af ter urokinase treatment shows good 
opacif ication of dural sinuses. 

Fig. 4. A, Left transverse sinus venog
ra phy shows nearl y total occlusion of distal 
sinus. 

B, Venography af ter complete thrombol
ys is shows normal transverse and sigmoid 
sinuses. 

A 

c 

A 

failure of systemic thrombolytics may be due to 
the low concentration of these agents at the site 
of the thrombus. Intraarterial injection of throm
bolytics has been proven to be useful in dissolving 
acute arterial thrombus (10-12), especially when 
selectively injected. Direct injection of thrombo
lytic drugs into dural sinus thrombus improves 
the efficacy of the thrombolytics (14, 15) just as 
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selective arterial injections have improved the 
treatment of acute arterial thrombosis, However, 
direct urokinase treatment of dural sinus thrombi 
requires superselective catheterization of the 
dural sinus itself. 

Jugular and cavernous sinus venography have 
been performed for the past two decades. Recent 
advances in angiographic technique and catheter 
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technology now enables the neuroradiologist to 
perform direct selective venography of intracra
nial dural sinuses. With this technique, venous 
embolization of dural A V M fistulae and tumor 
extensions has been performed (4, 13-15). This 
technique also now allows the direct infusion of 
thrombolytics into acute thrombus. 

There are few complications associated with 
direct dural sinus venography. Digital venography 
can be performed with a very small amount of 
contrast material, thus avoiding injury to the dural 
sinuses. Systemic heparinization and continuous 
infusion of heparinized saline through the catheter 
prevents most catheter-related thrombosis. Extra 
caution must be taken to avoid injury to the wall 
of the dural sinus by gentle advancement or 
manipulation of the guidewire and catheter. This 
complication is unlikely because of the soft 
Tracker tip. Pressure placed upon the sinus wall 
can cause severe pain which can be kept to a 
minimum with the soft catheters now employed. 

Transvenous, selective direct venography of 
dural sinuses is safer and easier than the direct 
puncture of the sagittal sinus (14, 15). Although 
there is risk of dislodging thrombi into the pul
monary artery system, there has been no clinical 
manifestation of this complication in any of the 
five patients we have treated. 

Based on our series, direct dural sinus venog
raphy is a relatively safe procedure and direct 
urokinase infusion should be considered for treat
ment of acute dural sinus thrombosis. Although 
thrombolytic treatment for fresh thrombus is 
most effective, the response to treatment of older 
thrombus is not clear. Cases 1 and 2 had onsets 
of symptoms approximately 2 days prior to uro
kinase treatment, but urokinase treatments were 
performed within 1 day of rapid clinical deterio
ration. Therapy by direct urokinase infusion into 
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Fig. 5. A, Left t ransverse sinus venog
raphy shows thrombus in the distal trans
verse and proximal sigmoid sinuses. 

8 , Repeat venography after treatment 
with urokinase shows normal left transverse 
and sigm oid sinuses. 

the thrombus was successful in all five cases and 
there was documented improvement angiograph
ically and clinically following treatment. 
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