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Abstract
Background

There is increasing evidence to demonstrate the use and e�cacy of venous sinus angioplasty in select
patients with medically refractory idiopathic intracranial hypertension (IIH) and venous sinus stenosis. In
patients with challenging venous access, transcranial access to the venous sinus may be required.

Methods

We describe the novel technique of open cranial access for venous sinus stenting and demonstrate that it
is safe and effective in the appropriate candidate.

Results and Conclusion

Transcranial venous sinus stenting for IIH has not yet been described in the adult population. It utilises
combined open and endovascular techniques, which are safe and effective where distal access is not
feasible.

Introduction
Idiopathic intracranial hypertension (IIH) is a neurologic disorder characterised by raised intracranial
pressure in the absence of radiological primary cerebral disease. The pathophysiology of the condition is
not fully understood but focal venous sinus stenosis of the transverse and sigmoid sinuses have been
demonstrated in 30–93% of IIH patients.[12–14] Whilst �rst-line therapy is focused on weight loss and
the use of acetazolamide, further intervention such as endovascular treatment with dural venous sinus
stenting can be considered for medically refractory IIH.[11]

Venous angiography demonstrating dural venous sinus narrowing and a focal pressure gradient across
the stenotic region greater than or equal to 10mmHg is considered signi�cant and a criteria for stent
placement.[3, 6]There is increasing evidence that venous sinus stenting is comparable in terms of
e�cacy and safety pro�le to the gold standard CSF diversion procedures such as shunting and optic
nerve fenestration.[8, 12, 16] The overall recurrence rate post-stenting is 9.8% and overall rate of major
complications, including intracranial haemorrhage is 1.9%.[12]

Venous access for venous sinus stenting procedures is generally accomplished via the common femoral
vein however standard endovascular techniques may be unsuitable in patients with vascular aberrations.
Whilst transcranial access for endovascular procedures has been described, there is a scarcity of cases in
the literature addressing a transcranial approach to venous sinus stenting for di�cult venous access. We
describe the technique of accessing the superior sagittal sinus via craniotomy for transverse sinus
stenting for venogenic idiopathic intracranial hypertension.

Technical Description / Methods



Page 3/11

A 22-year-old female presented with papilledema from idiopathic intracranial hypertension. Her time-of-
�ight MRI demonstrated left sided transverse sinus stenosis and hypoplasia of the right transverse sinus
(Fig. 1.). She had undergone bilateral optic nerve fenestrations but had ongoing visual deterioration
despite the procedure. She had no other remarkable past medical history and informed consent was
obtained for all procedures.

Imaging: Venography was performed under minimal sedation and con�rmed a signi�cant stenosis in the
left dominant transverse sinus likely secondary to a large arachnoid granulation. The stenosis measured
approximately 40 mm, at around 25 mm from the torcular. Manometry demonstrated a signi�cant
pressure differential, revealing a pressure of 44mmHg in the superior sagittal sinus, 33mmHg in the
anterior transverse sinus and 20mmHg at the jugular bulb.

Treatment: The patient was commenced on dual antiplatelet therapy (aspirin 300mg dispersible and
ticagrelor 90mg twice daily) 10 days prior to the procedure. Post venous manometry, general anaesthesia
was administered and systemic heparinization undertaken. Attempts were then made to pass multiple
con�gurations of guiding catheters up to the level of the left transverse sinus stenosis. Due to kinking of
her left jugular bulb, it was not possible to access the stenosed transverse sinus with the shuttle sheath or
pass the planned stent to that location. A contralateral approach was undertaken and again it was not
possible to gain access to the stenosis through this non-dominant hypoplastic transverse sinus. Access
was removed and compression was undertaken to close the femoral vein.

Transcranial access and stenting
After discussion with the patient, a transcranial approach to stenting was agreed upon a week following
the initial transfemoral attempt. She remained on dual antiplatelet therapy prior to intervention. After
general anaesthetic, the patient was positioned supine on the operating table in May�eld pin �xation in a
hybrid operating theatre. Stealth registration was undertaken. Under neuro-navigation, a 2cm craniotomy
was performed over the superior sagittal sinus, which was then accessed using an 18G percutaneous
vascular access needle (Fig. 3). A Bentson wire was passed into the left transverse-sigmoid junction and
a 6 French shuttle sheath was advanced across the stenosis (Fig. 4). Multiple venograms were obtained
and ultimately a 7mm x 60mm EverFlex stent (Medtronic, Dublin, Ireland), was deployed without incident.
A post-stenting venogram demonstrated satisfactory stenting across the stenotic segment (Fig. 5).

The superior sagittal sinus was closed with a single 6 − 0 prolene suture and reinforced with Duragen.
The dura was approximated with vicryl sutures and bone �ap replaced prior to layered closure of the
scalp.

The patient made an uneventful post-operative recovery. She remained on dual antiplatelet agents
immediately post operatively. At 6 weeks follow up, the patient’s headaches had resolved with
improvement of her papilledema.
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Discussion
There is paucity of data describing patients with anatomical anomalies that preclude them from
undergoing a typical trans-femoral approach. Variations in venous anatomy are common and should be
noted when treating venous sinus pathology. Transverse sinus asymmetry, hypoplasia, aplasia and
arachnoid granulations have been previously described with left side anomalies being more common
than right.[9] Goyal et. al reported 33.1% rate of asymmetry in their patients with unilateral hypoplasia in
26.8% and aplasia in 4.8%. 1.6% demonstrated bilateral hypoplasia.[5] McCormick et. al. reported 79% of
their cadaveric cases showed sinus luminal aberration with septations and blind pouches.[10]

Alternate approaches for variant venous anatomy include upper limb venous access, contralateral access
and direct transcranial access. Ramos et. al. have described a successful approach utilising the upper
limb brachial or basilic vein as an alternative for patients who may have higher groin complications.[15] A
contralateral approach has also been demonstrated as a safe substitute for those patients where
antegrade stenting is not feasible.[4] However these approaches do not address the cases where patients
have anatomically aberrant intracranial venous systems that do not allow for peripheral access. In this
case, a contralateral approach via femoral approach was also attempted without success due to a
hypoplastic contralateral sinus.

Transcranial access for endovascular procedures have been described, particularly in the case of
embolization for dural arteriovenous malformations.[1] However to our knowledge, there has been no
documented description of a transcranial sinus access technique to stent an adult patient.

Technical considerations include the precision in placement of the craniotomy, which can be attempted
under �uoroscopic guidance or neuro-navigation techniques.[1, 2] This was accomplished via neuro-
navigation in our case and allowed for accurate cannulation of the superior sagittal sinus. There is no
consensus in the literature regarding size of craniotomy to allow for successful cannulation as larger
craniotomies to a single burr hole have been described.[2, 7] It is also pertinent to counsel the patient
regarding the increased risk of performing a craniotomy whilst on dual antiplatelet therapy and the
theoretical likelihood of increased bleeding.

There are infrastructural limitations, as a hybrid operating theatre with high quality �uoroscopy will be
required to safely execute this procedure. Houdart et. al. reported a subdural bleed as a complication of
the only case in their series where the endovascular procedure was not performed in an angiography
suite.[7] The case can also be performed with a multidisciplinary team consisting of a neurosurgeon and
neurointerventionalist where a dual-trained proceduralist is not available.

Conclusion
Utilising combined open surgical and endovascular techniques for transcranial venous sinus stenting is
safe and effective where transvenous stenting is required but distal access is not feasible. A
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multidisciplinary team consisting of a neurosurgeon and neurointerventionalist where a dual-trained
proceduralist is not available should be considered.
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Figure 1

MR-Venogram demonstrating left transverse sinus stenosis (a) and right transverse sinus hypoplasia (b) 
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Figure 2

Wire within the left jugular vein demonstrating tortuosity of the vein making it di�cult to access the left
transverse sinus stenosis. 
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Figure 3

Cranial access image demonstrating a 2cm craniotomy over the superior sagittal sinus(a), the dura is
opened. A 6 French shuttle sheath is shown cannulating the superior sagittal sinus (b).
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Figure 4

Pre stent venogram via 6 French intracranial sinus catheter demonstrating left transverse sinus stenosis 
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Figure 5

Post stent venogram demonstrating angioplasty across stenotic segment 


