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Direct Thrombolytic Therapy for Superior Sagittal Sinus

Thrombosis

Randall T. Higashida," Edward Helmer,? Van V. Halbach,' and Grant B. Hieshima'

Dural venous sinus thrombosis (DVST) in the neonatal
period has a spectrum of clinical and radiologic findings. At
the present time, the treatment for venous sinus thrombosis
is mainly one of supportive therapy. In a patient with docu-
mented DVST, whose clinical status is deteriorating despite
conventional supportive therapy, there may be a rationale for
more aggressive therapy. We report a case of DVST that was
successfully managed by direct puncture of the superior
sagittal sinus and infusion of urokinase, resulting in clot lysis
over 12 hr.

Case Report

The patient, a 3.7-kg male infant delivered at 42 weeks gestation,
was in moderate respiratory distress at birth with an Apgar score of
6-7. At 8 hr of age, the infant began to exhibit right-sided focal
twitching, which then progressed to generalized convulsions. Phe-
nobarbital therapy, 80 mg (20 mg/kg), was begun at that time, but
his seizure activity continued to increase. Because of the increase in
seizure activity, Dilantin*, 50 mg (12 mg/kg), was given along with an
additional bolus of phenobarbital (10 mg).

The phenobarbital blood level at 12 hr of age was 16.2 mg/ml
(therapeutic level = 10-30 mg/ml). The Dilantin blood level at 12 hr
of age was 8.6 mg/ml (therapeutic level = 10-20 mg/ml). The patient
was maintained on a dose of phenobarbital of 10 mg twice a day and
Dilantin 10 mg twice a day. Despite this therapy, the child became
apneic and required intubation and ventilatory support. A lumbar
puncture showed 3880 RBCs and 22 WBCs.

Electroencephalography (EEG) revealed bitemporal seizure activ-
ity. Cranial CT scan revealed bilateral periventricular hemorrhages
associated with irregular scattered areas of low density in the sub-
cortical hemispheric white matter (Fig. 1A). Cerebral arteriogram
showed anomalous cortical venous drainage, poor filling of the sagittal
sinus, and nonfilling of the dominant left transverse sinus. Dural sinus
venogram was performed after direct percutaneous puncture of the
superior sagittal sinus through the anterior fontanelle with a 21-gauge
scalp vein needle (Fig. 1B). The venogram confirmed complete throm-
bosis of the left transverse sinus and poor venous drainage through

the right transverse sinus (Fig. 1C). After the diagnostic venograms
and with the needle still remaining in the superior sagittal sinus, a
continuous perfusion of urokinase (1000 1U/ml) was administered at
1ml/hr for 12 hr. After infusion, a repeat venogram was performed; it
showed the superior sagittal sinus and both transverse sinuses to be
patent owing to lysis of clot (Fig. 1D). The patient did well clinically
after the transvenous thrombolytic therapy. Seizure activity abated,
and his seizure medication was gradually discontinued.

A follow-up CT scan 11 days later showed resolution of hemor-
rhage and decreasing mass effect (Fig. 1E). A repeat EEG revealed
no specific abnormality. Clinical follow-up 6 months after the initial
insult showed the child to be well neurologically and developmentally.
CT scan at that time, however, showed some residual leukoence-
phalomalacia. At 1 and 3 years of age, the child remained neurologi-
cally intact with normal development.

Discussion

The diagnostic aspects of intracranial DVST (including its
wide spectrum of clinical problems), as well as the CT, MR
and angiographic findings of DVST, have been well-docu-
mented in the literature [1-12]. Treatment of patients with
DVST usually consists of supportive therapy, sometimes in
association with systemic anticoagulant therapy. This treat-
ment regimen often suffices, with resultant complete or partial
clinical recovery of the patient. In some instances, however,
the patient continues to deteriorate [1, 3]. It is in this group
of patients that the need for more aggressive local thrombo-
lysis might be considered. A large number of reports are now
available in the literature that describe both local and systemic
thrombolytic therapy in a wide variety of cases [13-18]. To
date, however, no case has been reported in which successful
local thrombolysis of a dural venous sinus thrombosis is
achieved in a neonate.

The most important factors in choosing to start thrombo-
lytic therapy are (1) accurate patient selection, (2) choice and
dosage of the specific thrombolytic agent, and (3) choice for
route of administration of the thrombolytic agent. Patient
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Fig. 1.—A, CT head scan over high cortical region shows hemorrhages in both hemispheres.
B, Direct puncture of superior sagittal sinus with a 21-gauge scalp vein needle through anterior fontanelle. Thick arrow (in middle) points to superior

sagittal sinus.

C, Sinus venogram shows complete occlusion of dominant left transverse sinus (straight arrow). Drainage is poor through right transverse sinus (curved

arrow).

D, After direct infusion of urokinase into the sagittal sinus, clot lysis occurs and both left (straight arrow) and right (curved arrow) transverse sinuses

are patent.

E, Follow-up CT scan shows resolution of hematoma and resolving edema.

selection, in our case, was based on the patient’s continued
clinical deterioration. Because of persistent seizure activity
from hemorrhagic venous infarcts despite adequate anticon-
vulsive therapy and because of the already marked CT
changes directly resulting from his venous sinus thrombosis,
we thought that more aggressive thrombolytic therapy was
warranted to forestall further progressive neurologic deterio-
ration.

Urokinase was chosen as the thrombolytic agent, partly
because fewer systemic allergic reactions occur with uroki-
nase than with streptokinase, and partly to avoid the necessity
of giving a large initial loading dose of thrombolytic agent (as

is sometimes necessary with streptokinase) [14-24]. In re-
gards to dose, however, neither systemic nor local dose/
response curves were available for administration of uroki-
nase in children. Having used local intraarterial perfusion
doses of 20,000 UL/hr in adults, we estimated a weight-
adjusted dose for this 3.7 kg infant. Considering the patient’'s
weight to be approximately 1/20 of the average adult weight,
we chose a perfusion dose of 1000 UL/hr. In regards to the
route of administration for the thrombolytic agent, we consid-
ered both systemic perfusion and local intraarterial perfusion
to be contraindicated because of the bilateral intracerebral
hemorrhage. We chose the direct transvenous sinus route to
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avoid direct local perfusion of the areas of intracerebral hem-
orrhage. Because of the slow rate of urokinase infusion (1
ml/hr) and the patency of the nondominant transverse sinus
(which allowed antegrade flow), we considered the superior
sagittal sinus to be the preferred site for infusion. Also,
because of the very rapid systemic inactivation of urokinase,
we believed that the systemic concentration of the thrombo-
lytic agent would remain very low. In addition, in the neonate,
direct percutaneous puncture of the sagittal sinus was an
especially convenient route owing to the patency of the
anterior fontanelle. With functional closure of the fontanelle in
the child and adult, a surgical osteotomy or burr hole would
be necessary to gain access to the sagittal sinus.

In the future, newer types of catheters and guidewires may
allow catheterization of and access to distant intravascular
sites. Then, we may be able to reach the site of dural venous
sinus occlusion directly through a retrograde venous cathe-
terization via the jugular vein, and then directly into either the
transverse sinus or sagittal sinus.

Our experience in this single case reveals a potentially
rapid, safe, and effective method of performing thrombolytic
therapy of intracranial dural venous sinus thrombosis. We do
not, of course, suggest this therapy for all patients suffering
from venous sinus thrombosis; many of these patients will
recover spontaneously. We should select only those patients
who are failing standard therapy. In addition, long-term data
are necessary to assess properly the clinical efficacy of this
treatment.
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