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For many years, the pathophysiology of idiopathic intracranial hypertension (IIH) was interpret-
ed as “secondary intracranial hypertension,” and IIH was considered to be caused by brain ede-
ma due to obstructive sleep apnea. Another theory proposed cerebrospinal fluid (CSF) absorp-
tion impairment due to excessive medication with vitamin A derivatives. Other reports pointed 
out the importance of obesity, which may cause an impairment of intracranial venous drainage 
due to elevated right atrial pressure. Patients with medically refractory IIH have traditionally 
undergone a CSF diversion. Venous outlet impairment on IIH has recently been reported as a 
causative or contributory cause, and thus focused venoplasty of the stenotic sinus with a stent 
has emerged as a new treatment strategy. We report the cases of two patients who presented 
with headache and papilledema with IIH. They successfully underwent stent placement at the 
stenosis of the transverse sinus and experienced complete resolution of symptoms.
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INTRODUCTION

Idiopathic intracranial hypertension (IIH), 
also known as pseudotumor cerebri, 
is characterized by elevated cerebral 
spinal fluid (CSF) opening pressure in 
lumbar puncture.1 IIH is defined using 
the following criteria:2 symptoms of 
raised intracranial pressure (ICP) (head-
ache, transient visual obscurations, and/
or papilledema); no localizing signs, 
with the exception of abducens nerve 
palsy; normal computed tomography 
(CT)/magnetic resonance imaging (MRI) 
findings without evidence of thrombo-
sis; lumbar puncture opening pressure 
of >25 cmH2O; normal biochemical and 

cytological composition of the CSF; and 
no other explanation for the raised in-
tracranial pressure, such as a mass lesion 
or hydrocephalus.

The pathophysiology of IIH is still 
unclear.2,3 Various mechanisms have 
been proposed, including excess CSF 
production, impaired CSF reabsorption, 
and increased cerebral venous pres-
sure.2 It has been already recognized 
that patients with IIH frequently have 
unilateral or bilateral transverse sinus 
(TS) stenosis.4,5 Although the question 
of whether TS stenosis plays a role in 
the pathophysiology of IIH is a matter of 
controversy,6-8 a venoplasty of the sinus 
with stent placement at the stenotic TS 
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with a significant pressure gradient should decrease cerebral 
venous pressure and reduce intracranial CSF pressure due 
to the improvement of CSF absorption.6,8-10 Several studies 
have been conducted to determine the potential efficacy of 
such a stent placement treatment. Here we report the cases 
of two patients with IIH in whom the importance of continu-
ing sinus dilatation with stenting is emphasized.

CASE REPORT

Case 1
A 27-year-old Japanese woman (165 cm, 48 kg) presented 
with progressive headache, vomiting, and diplopia that had 
begun 2 months earlier. The clinical examination revealed 
bilateral papilledema and left abducens nerve palsy. The 
lumbar CSF pressure was 37 cmH2O. We administered an 

adequate dose of Isosorbide and glycerol as well as analgesic 
agents for more than 2 months, but any medical treatment 
brought about no effect. Routine MRI and CT imaging re-
sults were normal (Fig. 1A), and an MR venogram showed 
stenosis of the right TS (Fig. 1B). An angiogram depicted the 
stenotic TS and occlusion of the left sigmoid sinus (Fig. 1C). 
The flow from the left TS was found to drain into the verte-
bral plexus. Intravenous pressure monitoring demonstrated 
elevated pressure in the superior sagittal sinus (23 mmHg) 
and a 4 mmHg pressure gradient across the stenosis. We 
performed a balloon venoplasty of the sinus with a Jackal 
balloon catheter (6×40 mm; Kaneka Medics, Osaka, Japan) 
(Fig. 1D, E). Postoperatively the patient’s symptoms remark-
ably improved and the lumbar CSF pressure decreased to 9 
cmH2O. On MR venogram taken 1 week after the operation, 
the patency with small remaining stenosis was confirmed 
(Fig. 1F), and the patient was discharged without any neuro-

Fig. 1. MRI T1 image shows almost normal findings without hydrocephalus of brain swelling (A). MR venogram demonstrates stenosis of the right 
TS and occlusion of the left sigmoid sinus (B). A right internal cerebral angiogram shows stenosis of the proximal side of the TS (C). After balloon si-
nusplasty (D), the TS is well dilated (E). An MR venogram taken 1 week later shows the patency of the TS despite remaining mild stenosis (F). The MR 
venogram taken after the recurrence of symptoms (POD 42) shows restenosis of the TS (G), and a cerebral angiogram showed recurrence of the TS 
stenosis as well (H). Postoperative angiogram after the deployment of the stent (I) shows the normalized TS (J). The photo of ocular fundus reveals 
marked improvement of papilledema. Preoperative image (upper) and at the 4-month follow-up (lower) (K). MRI, magnetic resonance imaging; TS, 
transverse sinus; POD, postoperative day.
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logical symptoms.
However, the patient suffered an increased severe head-

ache again the next month. Her lumbar CSF pressure was 
observed to have risen to 22 cmH2O, and the papilledema 
was not improved. An MR venogram taken on postoperative 
day 42 revealed restenosis at the same TS portion (Fig. 1G), 
and an angiogram also showed the recurrence of stenosis 
(Fig. 1H). We placed a CarotidWall stent (10×31 mm; Boston 
Scientific, Natick, MA, USA) (Fig. 1I), and it achieved complete 
dilatation without the requirements of any boost of balloon 
dilatation (Fig. 1J). On intravenous pressure monitoring, the 
23 mmHg in the superior sagittal sinus with a 6 mmHg 
pressure gradient across the stenosis improved to 3 mmHg 
without a pressure gradient after the stenting. The patient’s 
symptoms vanished just after the stenting and had not re-
curred at the 6-month follow-up. The papilledema was also 
remarkably improved (Fig. 1K).

Case 2
The patient was a 17-year-old Japanese girl (163 cm, 54 kg) 
with severe headache and vomiting that had continued for 
several months with no history of medication except for 
anti-pain drugs. Her lumbar CSF pressure was elevated to 
>50 cmH2O. An MR venogram showed severe stenosis at the 
right TS and occlusion of the left internal jugular vein (Fig. 
2A). An angiogram showed stenosis at the mid-portion of 
the right TS with an 11-mmHg pressure gradient across the 
stenosis (Fig. 2B, C). We deployed a Precise Pro RX stent (10×
40 mm; Cordis, Fremont, CA, USA), and it achieved complete 
dilatation without a pressure gradient (Fig. 2D, E). All of the 
patient’s symptoms disappeared just after the operation. Her 
lumbar CSF pressure dropped to 13 cmH2O on discharge. 
The papilledema was almost eliminated. A follow-up angio-
gram taken 1 month later showed no restenosis (Fig. 2F).

Fig. 2. MR venogram shows stenosis of the mid-portion of the right TS and left internal jugular vein (A). Right internal cerebral angiogram demon-
strates severe stenosis of the TS (B: antero-posterior [A-P] view, C: lateral view). Angiogram after stenting shows fully dilated TS (D: A-P view, E: lateral 
view). Follow-up angiogram (lateral view) 1 month later shows no recurrence (F). MR, magnetic resonance; TS, transverse sinus; A-P, antero-posterior.
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DISCUSSION

The pathophysiology of IIH has been unclear, particularly 
regarding its etiological dominance in females of reproduc-
tive age and its onset triggers. For many years, the patho-
physiology of IIH was interpreted as “secondary intracranial 
hypertension,”11 and IIH was considered to be caused by 
brain edema due to obstructive sleep apnea, chronic kid-
ney disease, or connective tissue diseases such as systemic 
lupus erythematosus and Behçet disease.12 Another theory 
proposed CSF absorption impairment due to excessive med-
ication of vitamin A derivatives, tetracycline antibiotics, and 
hormonal contraceptives.13 Other reports11,14 pointed out the 
importance of obesity, which may cause an impairment of 
intracranial venous drainage due to elevated right atrial pres-
sure. According to Kim et al.15 however, obesity may not be a 
risk factor for IIH in Asians. Our two young patients were not 
obese and had no hematological abnormalities (Table 1).

Patients with medically refractory IIH have traditionally 
undergone a CSF diversion and/or optic nerve sheath fen-
estration as the first intervention.16,17 These procedures led 
to the resolution of visual symptoms in 45% of patients16 
and improvement in 78% of patients17 The major and minor 
complication rates were 2.9% and 4.4%, respectively, and 

the repeated procedure rate was 10.3%.17 A lumboperitone-
al shunt may be the most reasonable and effective way to 
decrease ICP, but despite the reported high percentage of 
improvement in visual symptoms, the shunt failure rate after 
1 year can be as high as 75% for lumboperitoneal shunts and 
50% for ventriculoperitoneal shunts.17 It has been shown that 
the lumboperitoneal shunt procedure can carry a 40% com-
plication rate, with recurrence of the initial visual symptoms 
in up to 33% of patients.18,19

The impaired venous drainage system due to focal stenosis 
of a transverse or upper sigmoid sinus has recently become 
a focus of attention as a possible cause of IIH. It has been 
recognized that patients with IIH frequently manifest TS ste-
nosis.4,5,9,10 Most previously reported cases.3,6,20-23 showed a 
sinus pressure gradient before and after the stenosis (Table 
1). Some reports3,6 demonstrated the importance of a pres-
sure gradient (>10 mmHg) to decide the indication for sinus 
stenting. Although our first case might not be an indication 
for treatment according to such criteria, venoplasty of the 
sinus dramatically resolved the patient’s symptom. We don’t 
know so far why such a subtle imbalance of blood flow and 
pressure change in the sinus has the possibility to take so 
strong influence for the symptom. In both our cases, bilateral 
sinus drainage flow was impaired due to the occlusion or hy-

Table 1. Summary of previous reports of venoplasty with a stent for idiopathic intracranial hypertension

Case Female BMI, mean
Resolved/improved 

symptoms
CSF pressure, mean 

(cmH2O)
Mean pressure gradient, 

mean (mmHg)

Headache Papilledema Before After Before After

Higgins et al.22 
(2003)

12 12 37 7 (58) 5 (42) 34 NR 19 6

Donnet et al.20 
(2008)

10 8 27 8 (80) 10 (100) 40 19 19 NR

Bussière et al.6 
(2010)

10 10 36 10 (100) 9 (90) BR NR 28 11

Ahmed et al.3 
(2011)

52 47 >30 40 (77) 46 (88) 33 24 19 1

Fields et al.21 
(2013)

15 15 39 10 (67) 15 (100) NR NR 24 4

Kumpe et al.19 
(2012)

18 12 32 10 (56) 16 (89) 40 NR 21 3

Radvany et al.23 
(2013)

12 11 33 7 (58) 11 (92) 40 NR 12 1

Our case 1 (2018) 1 1 18 1 1 37 9 23 19

Our case 2 (2018) 1 1 20 1 1 >50 13 22 11

Values are presented as number (%) unless otherwise indicated.
BMI, body mass index; CSF, cerebrospinal fluid; NR, not recorded.
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poplasty of the left sigmoid sinus as well as the right stenosis 
of TS. It may be one of the reasons causing such elevation of 
intracranial pressure. According to the case series in previous 
papers, the majority of IIH patients showed impairment of 
the hemilateral sinus, although bilateral stenotic lesions re-
quiring stenting existed in about 8% of patients.6 However, 
there were no correlations between the severity and laterali-
ty and degree of stenosis.

TS stenosis can be classified into tow types:3,4 1) intrinsic 
discrete stenosis with clearly demarcated intraluminal filling 
defects secondary to enlarged, partially obstructing intralu-
minal arachnoid granulations or fibrous septa and 2) long, 
smooth-tapered narrowing secondary to external compres-
sion from swollen brain parenchyma. TS stenosis in IIH pa-
tients usually demonstrates the latter pattern, which was also 
the case in both of our patients. Their TS has a vulnerable 
wall that is easily collapsed due to intracranial hypertension, 
as recently proposed based on a mathematic theoretical 
model.24 If the TS collapses due to IIH the venous outflow is 
impaired, which results in further venous hypertension. This 
situation would cause decreased CSF absorption and causes 
further increases in intracranial pressure, which then feeds 
back causing further external compression of the TS and fur-
ther stenosis.3,25

Such a vulnerable wall condition was realized in both 
of our patients. A strong force to expand the sinus with a 
balloon and stent — which is usually needed in the angio-
plasty of atherosclerotic lesions — was not necessary in 
either patient. Particularly in case 1, the expansion of the 
sinus after the balloon venoplasty of the sinus seemed to be 
successful without recoil, but the effect on her symptoms 
was temporary and the sinus collapsed again within a very 
short term. This may suggest that the stenosis was not sec-
ondarily caused due to the organized granulation tissue or 
thrombosis, and that the vulnerable wall was easily collapsed 
again with mechanical external pressure. Although balloon 
venoplasty alone may yield a temporary effect, it results in 
early restenosis with symptomatic recurrence like in our first 
case. We emphasize that continuous dilatation of the sinus 
with stenting is the ultimate treatment to protect the col-
lapse of the sinus.

Although long-term follow-up of more patients is neces-
sary, it appears that stent placement for a stenotic TS may be 
a safe and durable treatment to provide symptomatic relief, 
including the disappearance of headache and restoring vi-
sion.
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