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ABSTRACT

Background: Children with intracranial hypertension are at risk for visual loss and their visual function must
be closely monitored. Surgery with the insertion of a ventriculoperitoneal shunt is imperative when vision is
threatened.

Case Description: Herein, we report a case of a 5-year-old boy whose refractory intracranial hypertension
and severe, progressive visual loss (secondary to a chronic, otogenic, right sigmoid sinus thrombosis, and a
contralateral sinus tight stenosis) were resolved by a combination of continuous (6 h), locoregional, infusion of
recombinant tissue plasminogen activator (rt-PA), and mechanical thrombectomy.

Conclusion: The association of in loco and continuous infusion of recombinant tissue plasminogen activator (rt-
PA) with mechanical thrombectomy resulted in effective in partially reopening the occluded sinus and facilitating
a good clinical recovery. This combined endovascular approach may represent an alternative, less invasive,
therapeutic option to surgery in children with intracranial hypertension caused by chronic cerebral venous sinus
thrombosis.

Keywords: Dural sinus thrombosis, Intracranial hypertension, Recombinant tissue plasminogen activator,
Thrombectomy, Vision

INTRODUCTION

This paper would like to draw attention to a possible alternative therapeutic option to surgery in
children with refractory intracranial hypertension secondary to cerebral venous sinus thrombosis
(CVST) and progressive visual deterioration.

CASE DESCRIPTION

A 5-year-old boy with a more than 2 months history of otogenic CVST of the right sigmoid sinus
was referred by pediatrician consultants. Despite adequate antibiotics and anticoagulant therapy,
the child developed progressive bilateral papilledema and visual loss. An MR imaging (MRI) - MR
venography (MRV) of the head showed a thrombotic occlusion of the right transverse-sigmoid
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sinus associated with a tight stenosis of the left transverse
sinus [Figures la and b] and bilateral enlargement of the
optic nerve sheath with bulging of the optic discs [Figure 1c].
Serial consecutive measurements of the visual acuity revealed
a progressive and dramatic visual loss over 1 week. The case
was discussed in a multidisciplinary meeting, and a decision
was made to offer an endovascular reopening of the occluded
right side, transverse-sigmoid sinus.

An informed consent signed by both parents was obtained,
and the procedure was performed under general anesthetics
on a biplanar angiography system (Philips Allura). A
7F guider was placed in the right jugular bulb and a
diagnostic 4F catheter in the right internal carotid artery
(ICA) through a femoral (venous 7F and arterial 4F)
approach. After several attempts, we managed to cross the
occluded segment of the sinus with a 016” guide and a 021”
microcatheter. A 6 x 30 mm Solitaire (Medtronic) stent-
retriever was then delivered across the thrombosed sinus,
unsheathed and, after a few minutes, wait, trashed out. A
second pass with the stent-retriever was repeated: each
time only small and scanty clot fragments were retrieved.
While attempting to cross the occlusion for the third time,
the child presented a transient tachyarrhythmia (200 bpm)
and hypotension requiring the anesthesiologist’s assistance
with a quick resolution of the event. Once the child was
hemodynamically back to normal, a dynaCT was obtained,
and it resulted in normal appearances. Subsequent check
angiograms showed an unsatisfactory partial reopening of
the occluded sinus [Figure 2a]. A decision was made to stop
the procedure after placement of two 0.21” microcatheters
in the right transverse and sigmoid sinuses, respectively,
their distal tips 2-3 cm apart. Then, a local infusion of rt-
PA through the two microcatheters was started. The total
dose of the rt-PA was titrated according to the child body

weight and evenly split between the two microcatheters at
a rate allowing a total 6 h infusion. The boy was transferred
to the Intensive Care Unit (ICU), tubed, and sedated over
the night. The following morning, a single pass with two
unsheathed, and side-to-side 6 x 30 mm Solitaire stent-
retrievers (“double stent-retrievers” technique), followed by
aspiration through the 6F guider, resulted in a satisfactory
reopening of the right sigmoid sinus [Figures 2b and c].
Final angiograms demonstrated an improved cerebral
venous outflow [Figure 2d]. At the end of the procedure, a
therapeutic dose of heparin was prescribed and the child
was woken up in ICU. In the following days, the child vision
progressively improved and he could play cards with his
mother (recognizing the colors and numbers on the cards).
A week later, the bilateral papilledema resolved with further
visual acuity improvement. A follow-up MRI three weeks
later showed a stable, though partial, reopening of the
right sigmoid sinus with a resolution of the bilateral optic
nerve sheath enlargement and disc bulging. The boy was
discharged home on a full dose of fractionated heparin.

DISCUSSION

The aforementioned case opens up new therapeutic options
in children with refractory intracranial hypertension from
CVST. In children, a systematic review of the literature
identified nine children with acute CVST, treated using
several endovascular methods, including local rt-PA,
microguidewire and catheter disruption, balloon angioplasty,
and thromboaspiration.!! A series of 15 children with acute
CVST reported 11 patients treated with intrasinus urokinase
or rt-PA (6 and 5 patients, respectively), 1 using the AngioJet
device (Possis, now Medrad Inc, Warrendale, Pennsylvania)
and 1 with the penumbra aspiration device.>*>71% In all the
reported cases, the indication for endovascular treatment was

Figure 1: MR imaging (a and c) and MR venogram in the sagittal view (b). An abnormal signal in the right transverse-sigmoid sinus (white
arrowhead), associated with inflammatory changes in the right mastoid is noted in a. Absence of flow signal of a sigmoid sinus and a tight
narrowing of the contralateral transverse sinus (white arrowhead) are depicted in b. Bilateral enlargement of the optic nerve sheaths (white
waved arrowheads) and bulging of the optic discs (black arrowheads) are depicted in c. Appearances are consistent with an otogenic, right
transverse-sigmoid sinus thrombotic occlusion with contralateral transverse sinus tight stenosis and indirect signs of an increased intracranial

pressure.
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Figure 2: DSA Internal jugular vein retrograde injection in the
LL view (a), DSA unsubtracted mask in the lateral oblique view
(b), DSA, right CCA injection, late venous phase in the lateral
oblique (c), and AP views (d). Unsatisfactory, partial recanalization
of the lateral transverse and sigmoid sinus at the end of the first
endovascular procedure is depicted in a. The following day,
mechanical thrombectomy with a double stent-retriever technique
(b, white arrowheads) resulted in a satisfactory, although partial,
reopening of the transverse and sigmoid sinuses (c and d). Note
severe stenosis of the left lateral transverse sinus (white arrowheads
in c and d).

a severe impairment of consciousness, followed by seizures
and hemiparesis despite adequate anticoagulation. In our
case, the clinical setting was different from acute CVST and it
would have been reasonable to expect a hard, organized clot
posing a challenge to its retrieval. In fact, the first procedure
resulted in a partial failure and indeed caused a transient
cardiovascular event prompting a procedural stop. The single
Solitaire 6x30 stent-retriever was inadequate in engaging
with the clot, most likely due to the caliber discrepancy
between the stent and the sinus lumen.

Alternative therapeutic options were discussed, such as
balloon angioplasty (PTA with/without stenting) of the
contralateral sinus and CSF diversion.

The first option (PTA with/without stenting) was
considered too invasive in a 5-year-old child taking into
account that the sole PTA would have most likely resulted
in a temporary improvement of the cerebral venous outflow.
A disadvantage of venous sinus stenting would have been
the necessity for temporary antiplatelet therapy in a young
child, which limits his ability to participate in contact sports
and predisposes him to a greater hemorrhage risk from
trauma. Furthermore, deployment of a life-long foreign
body in a 5-year-old child was not justified in the light of

the incompletely understood long-term outcomes (what
if after PTA and stenting the intracranial hypertension
failed to improve?). In summary, the associated risk of the
endovascular procedure and the antiplatelet therapy was
considered to exceed the possible benefit.

As for the 2™ option, it is known that CSF diversion
procedures are the main surgical treatment for patients with
nonobstructive hydrocephalus because they are quite effective
in improving and resolving clinical manifestations. However,
surgical CSF diversion is associated with complications
requiring revisions (e.g., CSF shunt malfunctioning and
infections).! In our case, ventriculo/lumbo peritoneal
shunting was deemed challenging by the neurosurgeons,
due to the slit-like ventricles and large body habitus. The
consensus view of the Multidisciplinary Team (MDT)
meeting opted for endovascular reopening of the sinus (a
reconstructive procedure targeted to the primary cause of the
intracranial hypertension) because it represented a viable,
less invasive/expensive procedure, compared to surgery.
Furthermore, it was considered to be a better guarantee of a
long-term outcome.

In children, there are only scant reports of intrasinus rt-PA
infusion, the rates, and total dose of the fibrinolytic differing
greatly as well as the outcomes. In Waugh series of six
patients, a continuous infusion of rt-PA was administered
over a mean of 49 hours, with a maximum dose of 60 mg.
In their series, 5/6 patients demonstrated hemorrhagic
complications. Another series of three patients demonstrated
a favorable outcome in 2/3 patients.® It is known that the
efficacy of rt-PA is greatly hampered by a large clot burden,
not allowing the lytic agent to seep through the clot and to
exert its action on a wider clot surface. In our case, the total
rt-PA dose was titrated to the body weight and administered
in a relatively short time window (6 h) to limit both the risk
of a bleed and complications related to long-term intravenous
lodging of (micro) catheters. The following day, it was much
easier to track the microcatheters past the clot and the
“double” stent-retrievers with thromboaspiration resulted in
much more effective in reopening the sinus. It is possible
that both results may have been favored by the pre-emptive
fibrinolytic action of the continuous local infusion of rt-PA.
Our case confirms that it is often unnecessary to achieve a
complete thrombus resolution; even a partial recanalization
is often sufficient to relieve the intracranial hypertension,
possibly allowing the intrinsic fibrinolytic system to lyse the
remaining thrombus.

Finally, in refractory intracranial hypertension, it is still
an issue of hot debate whether the dural sinus narrowing
is structural or secondary to the increased intracranial
pressure. In our case, the stenosis of the contralateral
transverse sinus was still present on the follow-up MRI
3 weeks later, when the child was discharged home with
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a substantial clinical recovery and resolution of the
radiological signs of intracranial hypertension. Although
no invasive measurement of the CSF pressure was obtained,
follow-up MRI appearances were consistent with a
significant decrease of the intracranial pressure, suggesting a
possible structural cause of the left transverse sinus stenosis.
Further, clinical and MRI follow-ups are planned to check
for the recovery of the visual deficits and the possible
development of idiopathic intracranial hypertension or
dural AV fistulas.

CONCLUSION

Mechanical thrombectomy with a double stent-retrievers
technique following a continuous, local, and 6 h
infusion of rt-PA resolved intracranial hypertension and
progressive visual loss in a 5-year-old child with a chronic
otogenic transverse-sigmoid sinus occlusion. Mechanical
thrombectomy with a double stent-retrievers with/without
local infusion of rt-PA may represent a viable, less invasive
and expensive, and alternative therapeutic option to surgery.
However, due to the intra-periprocedural hemorrhagic risks,
this technique should be reserved for only the most carefully
selected cases of idiopathic intracranial hypertension
secondary to chronic CVST.
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