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Endovascular Treatment of Intracranial  
Hypertension Associated with Venous 
Sinus Stenosis due to Tumor Compression

Satomi Mizuhashi and Shinya Kohyama

Objective: We report a patient with intracranial hypertension associated with venous sinus stenosis due to tumor 
compression. Embolization of tumor feeding blood vessels reduced the tumor volume, improved venous sinus stenosis, 
and alleviated the symptoms of intracranial hypertension.
Case Presentation: The patient was a 46-year-old woman with chronic headache and blurred vision. Magnetic 
resonance venography (MRV) revealed stenosis of the right transverse-sigmoid sinus. Intracranial hypertension was 
diagnosed by lumbar puncture. A high-intensity 2-cm tumor was detected on T2-weighted magnetic resonance imaging 
(MRI), and the homogenously enhanced tumor was adjacent to the right transverse-sigmoid sinus. Cerebral angiography 
demonstrated tumor staining mainly from the right occipital artery (OA). Collateral venous flow was minimal. In such 
cases, resection and reconstruction of the involved sinus segment have a high risk of venous infarction. Accordingly, 
percutaneous transluminal angioplasty (PTA) was performed, but dilation of the stenosis was poor. Thus, feeder occlusion 
of the tumor was added and lumboperitoneal (LP) shunt was placed, alleviating the headache and blurred vision. Ten 
months later, reduction of the tumor volume and improvement of sinus stenosis were observed, and the LP-shunt system 
was removed. A decrease in tumor volume via feeder occlusion may lead to partial sinus decompression and increased 
venous flow, resulting in long-term clinical remission.
Conclusion: Transverse-sigmoid sinus stenosis can be a cause of intracranial hypertension, albeit rare. Embolization 
of the tumor is considered to be a treatment option for patients who cannot undergo resection.
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feeder occlusion

Introduction

The incidence of meningioma is 2–3% of the population.1) 
It is difficult to remove tumors that are in contact with or 
have infiltrated the venous sinuses. We report a patient 
with a small meningioma at the transverse-sigmoid sinus 
junction, compressing the venous sinuses and causing 

symptoms of intracranial hypertension. The venous sinuses 
posterior to the superior sagittal sinus, such as the torcular 
herophili, where the superior sagittal sinus, straight sinus, 
and transverse sinuses join, are vulnerable to compression 
and invasion of external lesions,2) and stenosis or obstruc-
tion by a tumor may disturb the blood flow of intracranial 
venous sinuses and cause intracranial hypertension. Com-
pression or invasion of the unilateral transverse sinus or sig-
moid sinus by a tumor may be symptomatic only when it 
affects the dominant sinus. The patient reported here was 
considered to have been symptomatic because the dominant 
transverse-sigmoid sinus junction was markedly stenosed 
due to tumor compression and the development of collateral 
vessels was poor. Some alternative treatments were consid-
ered,3) but we performed feeding vessel embolization, 
which was previously reported to have a volume-reducing 
effect,4) and using a subarachnoid lumboperitoneal shunt 
(LP-shunt). Ten months after embolization, the tumor size 

This work is licensed under a Creative 
Commons Attribution-NonCommercial- 
NoDerivatives International License.

©2019 The Japanese Society for Neuroendovascular Therapy

Department of Neurosurgery, Saitama Medical University Inter-
national Medical Center, Hidaka, Saitama, Japan

Received: August 2, 2019; Accepted: October 21, 2019
Corresponding author: Satomi Mizuhashi. Department of Neuro-
surgery, Saitama Medical University International Medical Center, 
1397-1 Yamane, Hidaka, Saitama 350-1298, Japan
Email: satomi-mizuhashi@jcom.home.ne.jp

Journal of Neuroendovascular Therapy  Advance Published Date: November 26, 2019



2

Mizuhashi S and Kohyama S

was reduced and venous sinus stenosis was alleviated, 
resulting in improvement of intracranial hypertension and 
enabling removal of the LP-shunt system. This case is 
reported with a review of the literature.

Case Presentation

The patient was a 46-year-old woman with headache, 
visual impairment, and pulsating tinnitus. She had a history 
of hysterectomy due to uterine fibroids at the age of 
39 years. There was no notable familial history.

She had noted headache and decline in vision 3 months 
prior to presentation. She consulted the ophthalmology 
department, where she was found to have papilledema and 
was recommended to consult the neurology department. 
Magnetic resonance imaging (MRI) of the head revealed 
meandering of the bilateral optic nerves, flattening of the 
posterior part of the eyeball, protrusion of the optic disc 
into the eye, and, empty sella and enlargement of the 

surrounding cerebrospinal fluid (CSF) space (Fig. 1). On 
lumbar puncture, the initial CSF pressure was 450 mm 
H2O, and the patient was referred to the neurosurgery 
department under a diagnosis of intracranial hypertension.

On admission, the patient had clear consciousness, and 
complained of intense headache and pulsating tinnitus. The 
symptoms were not affected by changes in body position. 
She had no nausea or vomiting. Papilledema and enlarge-
ment of the Mariotte blind spot were observed bilaterally. 
No other neurological defects were noted observed.

Regarding neuroradiological findings, computed tomog-
raphy (CT) of the head demonstrated a tumoral lesion of 
approximately 2 cm in diameter in contact with the junc-
tion of the right transverse and sigmoid sinuses. On brain 
MRI, the tumor was hypo-intense on T1-weighted imaging 
and hyper-intense on T2-weighted imaging, and mild 
edema was observed around it. The tumor exhibited intense 
contrast enhancement and its volume was 1.49 cm3 (Fig. 1). 
On magnetic resonance venography (MRV), the right 

Fig. 1  CISS images showing eye protrusion (A), tortuosity of the bilateral optic nerve, 
expansion of the surrounding cerebrospinal cavity, and protrusion of optic disks (B). 
T1-weighted Gd-DTPA-enhanced axial (C) and coronal (D) MRI showing a tumor on 
the transverse sinus-sigmoid sinus (arrowheads). MRV showing severe stenosis 
(arrow) at the junction of the right transverse sinus and sigmoid sinus (E). CISS: con-
structive interference in steady state; MRI: magnetic resonance imaging; MRV: 
magnetic resonance venography
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venous infarction due to obstruction of the venous sinuses 
because the tumor was located inside the venous sinuses, 
and because of the junction of the dominant transverse and 
sigmoid sinuses with the contralateral hypoplastic trans-
verse sinus, which made reconstruction of the venous 
sinuses difficult. The treatment plan was to perform (1) per-
cutaneous transluminal angioplasty (PTA) of the stenosed 
part of the transverse sinus (unapproved application), 
(2) embolization of the feeding vessel of the meningioma to 
reduce its volume, (3) placement of an LP-shunt to alleviate 
the symptoms of intracranial hypertension, and (4) stereo-
tactic radiosurgery (SRS) to reduce the tumor size.

Endovascular therapy was performed as follows: Before 
procedure, the patient was administered chlopidogrel at 
300 mg and aspirin at 200 mg. Under general anesthesia, a 
4Fr Axcelguide 93 cm (MEDIKIT CO., LTD., Tokyo, 
Japan) was inserted to the right femoral artery and placed 
in the right common carotid artery for control angiography. 
A 7Fr sheath was inserted into the right femoral vein and 
7Fr Guider (Stryker, Michigan, USA) was placed in the 
right jugular vein (JV). Renegade HI-FLO (Boston Scien-
tific Co., MA, USA) and Chikai 14 (Asahi Intecc Co., 
LTD, Aichi, Japan) were placed at the site of stenosis in the 
right sigmoid sinus. The venous diameter was approxi-
mately 4 mm on the proximal and distal sides of stenosis, 
and was less than 1 mm in the narrowest part. The venous 

junction of transverse and sigmoid sinus was compressed 
by the tumor and was markedly stenosed. The left trans-
verse sinus was hypoplastic. The possibility of hydroceph-
alus was excluded because no enlargement of the cerebral 
ventricles was observed.

On lumbar puncture, the initial CSF pressure was higher 
than 450 mm H2O, indicating intracranial hypertension, 
and headache was mildly alleviated for approximately 
24 hours after CSF drainage. No abnormalities were found 
by cytological or biochemical examination of CSF.

Cerebral angiography revealed marked stenosis of the 
right transverse-sigmoid sinus junction at the site of the tumor. 
And the transverse sinus distal to the tumor showed blood flow 
stasis (Fig. 2). The left transverse and sigmoid sinuses were 
hypoplastic. Intense tumor staining via the right mastoid 
branch of occipital artery (OA) was observed.

Meningioma affecting the junction of the right transverse 
and sigmoid sinuses was suspected, and it was suspected 
that the right transverse and sigmoid sinus was severely 
constricted due to the compression of the meningioma in 
the junction of the right transverse and sigmoid sinus. As a 
result, the symptoms of intracranial hypertension were con-
sidered to have been caused by impairment of venous flow 
accompanied by original hypoplasia of the contralateral 
left transverse sinus. We considered removal of meningi-
oma, but judged it to be difficult due to the high risk of 

Fig. 2  Cerebral digital subtraction angiography showing severe stenosis of the right transverse sinus-sigmoid sinus 
compressed by the tumor (arrowheads) in the anteroposterior (A-P) view (A) and lateral view (B). Cerebral 
digital subtraction angiography showing the congenitally hypoplastic left transverse sinus-sigmoid sinus in 
the A-P view (D) and lateral view (E). C and F show the venous pressure before and after stenosis, respec-
tively (arrows).
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difference between the proximal and distal sides of the ste-
nosis was 19 mmHg (Fig. 2). As symptoms of intracranial 
hypertension and a venous pressure gradient between the 
proximal and distal sides of the stenosis were observed, 
dilation of the stenosed area of the transverse-sigmoid 

pressure was measured by guiding the Renegade HI-FLO 
more distally through the stenosed part. The venous pressure 
was 37/24 (31) mmHg on the distal side and 14/12 (12) 
mmHg on the proximal side of the stenosis, the systemic 
blood pressure was 115/53 (75) mmHg, and the pressure 

Fig. 3  Cerebral digital subtraction angiography showing PTA for severe stenosis of the transverse sinus- 
sigmoid sinus (arrowheads) on the right side (A) and left side (D). B and E show the venous pressure 
after PTA before and after stenosis, respectively (arrows). Cerebral digital subtraction angiography 
after PTA showing the transverse sinus-sigmoid sinus (arrowheads) on the right side (C) and left side (F). 
PTA: percutaneous transluminal angioplasty
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Fig. 4  Right external carotid angiograms showing the tumor (arrowheads) entering from the mastoid range of 
the OA (arrows) in the anteroposterior view (A and B). Superselective angiograms from a microcathe-
ter in the right occipital artery in the anteroposterior view (C) and lateral view (D). Injection of NBCA 
through the microcatheter penetrating the tumor vessels (E). After the injection of NBCA, right external 
carotid angiograms show the disappearance of tumor staining (F). NBCA: n-butyl 2-cyanoacrylate; 
OA: occipital artery
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We then decided to embolize the tumor and replaced a 
4Fr Axcelguide 93 cm (Medikit Co., Ltd., Tokyo, Japan) in 
the right external carotid artery immediately before the 
bifurcation of the OA. Frontal and lateral angiography of 
the right external carotid artery demonstrated a feeder from 
the mastoid branch arising from the right OA with tumor 
staining (Fig. 4). A Marathon (Medtronic plc., Minnesota, 
USA) and Chikai 08 (Asahi Intecc Co., Ltd, Aichi, Japan) 
were guided with a microwire through the tortuous portion, 
and the Marathon was guided as distally as possible beyond 
the mastoid branch and placed immediately before the 
tumor. N-butyl cyanoacrylate (NBCA), which was reported 
to suppress tumor growth alone, was used as the emboliza-
tion material.4) The feeder to the tumor was embolized 
using low-concentration (17%) NBCA with care not to 
backflow to the proximal side of the bifurcation of the mas-
toid branch. NBCA penetrated to part of the intratumoral 
vessels, and disappearance of the tumor enhancement was 
confirmed by right external carotid angiography (Fig. 4).

No perioperative complications were observed. As 
headache persisted, an LP-shunt was placed (Codman 
Hakim Programmable Valve Shunt System [Codmann & 
Shurtleff, Inc., Massachusetts, USA] 12 cmH2O) 2 days after 
the procedure. Headache was alleviated 1 week after sur-
gery, and papilledema disappeared after 1 month. Low CSF 
pressure symptoms (headache and nausea were exacerbated 

sinus junction was attempted three times inflating a balloon 
Gateway 2 mm × 15 mm (Stryker, Michigan, USA). 
Although the balloon was able to be dilated easily, the 
venous sinuses recoiled to the state before treatment, and 
no improvement was observed; the venous pressures on the 
distal and proximal sides of the stenosis were 39/28 (34) 
mmHg and 14/11 (12) mmHg, respectively, and the pres-
sure gradient between the proximal and distal sides of the 
stenosis was 22 mmHg (Fig. 3).

Therefore, to increase the flow to the contralateral left 
transverse sinus, which was markedly stenosed and hypo-
plastic, we decided to perform PTA at the stenosed site of 
the left transverse sinus. Similarly, we guided a 7Fr Guider 
into the left JV as distally as possible, guided the Renegade 
HI-FLO and CHIKAI 14 to the more distal hypoplastic 
transverse sinus, and measured the venous pressure there 
(38/25 (31) mmHg) and in the sigmoid sinus proximal to the 
site of stenosis (12/10 (11) mmHg). Furthermore, dilation of 
the site of stenosis was attempted three times inflating the 
balloon Gateway 3 mm × 12 mm (Stryker, Michigan, USA). 
Although the balloon was able to be dilated easily, the 
venous sinuses recoiled to the state before treatment. After 
PTA, the venous pressure was 36/24 (32) mmHg on the 
distal side of the transverse sinus and 12/10 (11) mmHg on 
the proximal side of the sigmoid sinus, and the pressure gradi-
ent was 21 mmHg, exhibiting no improvement (Fig. 3d).

Fig. 5  T1-weighted Gd-DTPA-enhanced axial (A) and coronal (B) MRI show the reduction of the tumor on the transverse sinus-sig-
moid sinus (arrowheads) 10 months after embolization. MRV showing the improvement of severe stenosis (arrows) at the 
junction of the right transverse sinus and the sigmoid sinus (C and D) 10 months after embolization. MRI showing the 
improvement of eye protrusion (E), tortuosity of the bilateral optic nerve, expansion of the surrounding cerebrospinal cavity, 
and protrusion of the optic disk (F). MRI: magnetic resonance imaging; MRV: magnetic resonance venography
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This explains the low rate of patients who exhibit intracra-
nial hypertension compared with that of meningioma 
invading the transverse sinus or sigmoid sinus. 

In this patient, the venous sinuses were classified as type 
D according to cerebral angiograms. In addition, the tumor, 
although small, compressed the right transverse and sig-
moid sinuses, causing marked stenosis. The left transvers 
sinus was hypoplastic, and the collateral development was 
poor, presumably resulting in the early appearance of 
symptoms of intracranial hypertension.

Treatment for meningioma invading the dominant trans-
verse or sigmoid sinus has not been established. Resection 
of meningioma accompanied by resection and reconstruc-
tion of the venous sinuses is optimal, but it is difficult due to 
the risk of venous infarction when the tumor is adjacent 
to the dominant transverse sinus responsible for intracranial 
hypertension. In addition, reconstruction is more difficult if 
the meningioma is located at the junction of the transverse 
and sigmoid sinuses, as in this case. According to a report on 
aggressive surgical resection, the recurrence rate was low 
(4%), but 3% of the patients treated without venous sinus 
reconstruction died due to cerebral edema,15) and simultane-
ous resection of the venous sinuses was reported to be mean-
ingless because it not only fails to reduce the recurrence rate 
but is also associated with a high complication rate.16) In the 
present case, we judged a one-stage operation consisting of 
total resection of the tumor and reconstruction of the venous 
sinuses to be risky, and considered as treatment options: 
(1) PTA of the stenosed part of the transverse sinus and the 
effect is insufficient, stenting of the transverse sinus (unap-
proved application), (2) embolization of the feeder of the 
meningioma to reduce the size of the tumor, (3) an LP-shunt 
to mitigate symptoms of intracranial hypertension, and 
(4) SRS to reduce the size of the tumor. Recently, stenting of 
the venous sinuses in patients with idiopathic venous sinus 
stenosis and those exhibiting symptoms of intracranial 
hypertension alone due to a small meningioma invading the 
venous sinuses has been reported with favorable results.17) 
However, the case reports of such treatments did not include 
long-term outcomes, and stenting requires prolonged admin-
istration of antiplatelets or anticoagulants.18) For our patient, 
we therefore selected PTA for the site of stenosis instead of 
stenting. However, no improvement in the pressure gradient 
between the proximal and distal sides of the stenosis or in 
the blood flow of the venous sinus was obtained by PTA. For 
this reason, based on the report that clinical remission and 
normalization of the ocular pressure are possible by reduc-
ing the tumor volume by partial resection,3) we performed 

in the sitting position, but mitigated in the recumbent posi-
tion) developed approximately 6 months after surgery, and 
the LP-shunt pressure was reset at 20 cmH2O. The LP-shunt 
system was removed 10 months after embolization of tumor 
because a reduction in the tumor size (volume: 0.28 cm3) 
and improvement of venous sinus stenosis were confirmed 
by MRI of the head (Fig. 5), and because the low CSF 
pressure symptoms persisted. After removal of the shunt 
system, the low CSF pressure symptoms disappeared. The 
patient is presently followed up, but there has been no recur-
rence of symptoms of intracranial hypertension or enlarge-
ment of the tumor. Therefore, no shunt system reinsertion 
has been required and SRS has not been implemented as of 
18 months after surgery.

Discussion

The possibility of intracranial hypertension secondary to 
compression or invasion of the transverse sinus by tumors 
has been suggested. Chazal et al. reported a patient with a 
small meningioma invading the left transverse sinus exhib-
iting an increase in the venous pressure in the superior sag-
ittal sinus, which caused delayed CSF absorption in 
arachnoid granulations and intracranial hypertension.5) 
Similar reports have been made concerning lesions other 
than meningioma,6) including Ewing’s sarcoma, metastatic 
tumors,7) epidermoid cysts,8) and eosinophilic granuloma.9) 
Tumor-induced intracranial hypertension may cause dural 
arteriovenous fistula in the transverse-sigmoid sinus region10) 
and hemorrhage around the tumor.11,12)

The pattern of the venous sinuses is markedly diverse. 
The bilateral transverse sinuses are drained symmetrically 
in less than 65% of normal individuals, and patterns, 
including those in which one transverse sinus is dominant 
and the contralateral sinus is hypoplastic or absent, are 
widely known.13) Hwang et al. classified the blood flow of 
the confluence of sinuses into four patterns in the guidelines 
for ligation of the transverse or sigmoid sinus during surgi-
cal resection of petroclival meningioma14): type A: blood 
drains from the confluence of sinuses nearly equally into 
the bilateral transverse sinuses; type B: blood drains from 
the confluence of sinuses primarily into the transverse 
sinus contralateral to the tumor; type C: blood drains from 
the confluence of sinuses primarily into the transverse 
sinus ipsilateral to the tumor; type D: blood drains into the 
transverse sinus ipsilateral to the tumor, and the contralat-
eral transverse sinus is hypoplastic. Intracranial hyperten-
sion may develop in types C and D, which are infrequent. 
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Conclusion

We report a patient with symptoms of intracranial hyper-
tension due to tumor compression of the dominant 
transverse and sigmoid sinuses, and hypoplasia of the con-
tralateral transverse sinus. Although the optimal treatment 
was tumor resection, and partial resection and reconstruc-
tion of the venous sinuses invaded by the tumor, there was 
a high risk of venous infarction. We treated this patient by 
reducing the size of the tumor (80% reduction) by emboli-
zing the feeding vessel without tumor resection, alleviating 
compression of the venous sinuses by the tumor, and 
improving stenosis and blood flow disturbance of the 
venous sinuses, leading to clinical remission. This treat-
ment may be considered when the response to internal 
treatment and PTA is insufficient.
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