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ABSTRACT

Background: Idiopathic intracranial hypertension (IIH) is characterized by elevated intracranial pressure of unknown etiology, with
headache and visual disturbances being the predominant symptoms. Proposed pathophysiological mechanisms include increased
cerebrospinal fluid (CSF) production, impaired CSF reabsorption, hormonal influences, and elevated venous sinus pressure.

Case Presentation: A 27-year-old female with a 3-month history of headache and blurred vision presented to our department.
Initial contrast-enhanced MR venography (CE-MRV) showed no obvious stenosis. However, due to persistent symptoms, high-
resolution MR venography (MRV-HR) was performed, revealing bilateral transverse-sigmoid sinus stenosis. Cerebral angiography
confirmed severe stenosis with a trans-stenotic pressure gradient of 22.2 mmHg. The patient underwent successful venous sinus
stenting, resulting in complete symptom resolution and normalization of the pressure gradient.

Conclusion: This case highlights the diagnostic value of MRV-HR in detecting hemodynamically significant venous sinus stenosis
that may be missed by conventional CE-MRV, emphasizing the importance of advanced imaging in guiding endovascular

treatment for selected IIH patients.

Keywords: Idiopathic intracranial hypertension, transverse-sigmoid sinus stenosis, venous sinus stenting, contrast-enhanced
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Background

Idiopathic intracranial hypertension (IIH) is a neuro-
logical disorder characterized by elevated intracranial
pressure (ICP) of unknown etiology, primarily affecting
obese women of reproductive age. Its clinical presenta-
tion typically includes headaches, visual disturbances,
and papilledema [1]. While historically considered a diag-
nosis of exclusion, the term “idiopathic” is increasingly
challenged by evidence implicating venous sinus stenosis
(VSS) as a significant pathophysiological factor in a sub-
set of patients. This report details a representative case
of IIH with concomitant VSS, illustrating the diagnostic
process and exploring the therapeutic implications of this
association [2]. Although existing literature has established
the efficacy of venous sinus stenting for ITH [3], this case
shows that clinically evident VSS was not demonstrated on
the initial contrast-enhanced MR venography (CE-MRV),
and the working diagnosis remained IIH without a con-
firmed structural etiology. It was only through subsequent
high-resolution MR venography (MRV-HR), corroborated

by invasive venous manometry, that bilateral hemodynam-
ically significant stenosis was identified and subsequently
treated with unilateral stenting. This sequence suggests that,
in selected patients with persistent ITH and nondiagnostic
initial imaging, further dedicated venous evaluation may be
warranted.

Case History

A 27-year-old female presented to our neurology depart-
ment on February 15,2025, with a 3-month history of pro-
gressive dull headache, orbital pain, blurred vision, and
diplopia. Her medical history included vitiligo and prior
use of oral contraceptives, which had been discontinued 6
months before symptom onset. She denied any history of
hypertension, diabetes, smoking, or alcohol consumption.
She was overweight (body mass index 26 kg/m?; above
the normal range of 18.5-23.9 kg/m? for Chinese adults
but below the obesity threshold of 28 kg/m?) and reported
regular menstrual cycles.
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An outside ophthalmologic consultation prior to refer-
ral had documented optic disc edema. Upon admission,
the neurological examination was non-focal apart from
the reported diplopia. Best-corrected visual acuity was 1.0
in each eye [oculus dexter (right eye) 1.0; oculus sinis-
ter (left eye) 1.0], with 3-mm, isocoric pupils bilaterally.
The patient was alert and cooperative, with normal cranial
nerve function, full motor power (grade 5/5) in all four
limbs, intact sensation, and downgoing plantar responses
bilaterally. There was no clinical evidence of abducens
(sixth cranial nerve) palsy: no abduction deficit was found
on examination of extraocular movements, although the
convergence (convergence—accommodation) reflex was
sluggish. The diplopia was not otherwise characterized in
the record.

A comprehensive diagnostic workup was initiated.
Neuroimaging with non-contrast and contrast-enhanced
magnetic resonance imaging (MRI), as well as CE-MRV
(Figure 1), excluded significant mass lesions, struc-
tural anomalies, or venous sinus thrombosis. Lumbar
puncture, however, revealed a markedly elevated cer-
ebrospinal fluid (CSF) opening pressure of >400 mm
H,O, substantially above the diagnostic threshold for
IIH (=250 mm H,O in adults). CSF composition was
normal: the fluid was colorless and clear, containing
1 x 10%1 cells and 3 x 10%1 red blood cells, with protein
0.26 g/1, glucose 3.03 mmol/l, and adenosine deaminase
<4 U/L; CSF smear showed no abnormal organisms.
A pituitary hormone panel (six hormones) was nor-
mal. Subsequent investigations, including CSF analy-
sis for demyelinating antibodies, oligoclonal bands, and
next-generation sequencing for infections, along with
rheumatologic serology and gynecologic ultrasonography,
all yielded normal results. She reported having taken no
medication during the month preceding admission. These
findings collectively argued against secondary causes such
as autoimmune, infectious, endocrine, medication-related,
or thrombotic etiologies. Accordingly, the patient ful-
filled the modified Dandy criteria for IIH: papilledema;
neurologic examination normal apart from cranial nerve
abnormalities; elevated opening pressure with normal CSF
composition; and no identifiable secondary cause on neu-
roimaging and laboratory evaluation.

A repeat lumbar puncture on February 25, 2025, con-
firmed persistent pressure elevation (350 mm H,0O); the
CSF was colorless and slightly turbid, containing 3 x 10%1
cells and 1 x 10%1 red blood cells. Fundoscopy at that time
showed blurred optic disc margins without obvious retinal
hemorrhage, and ophthalmologic assessment documented
improvement of papilledema and visual symptoms com-
pared with the outside examination. Initial management
focused on reducing ICP and alleviating symptoms. At
discharge, the patient was started on an oral regimen of
acetazolamide 0.25 g twice daily, furosemide 20 mg once
daily, and spironolactone 20 mg once daily, supplemented

Figure 1. Initial CE-MRV showing no obvious stenosis of the
transverse-sigmoid sinuses.

with mecobalamin for neuroprotection; she continued this
regimen for approximately two months until readmission.

Due to persistent headache, despite medical manage-
ment, the patient was readmitted on April 3,2025. Following
recommendations from specialists at Capital Medical
University, MRV-HR was performed. Whereas CE-MRV
is a gadolinium-enhanced technique that depicts the con-
trast-opacified sinus lumen, MRV-HR in this study employed
a high-resolution, thin-slice acquisition that better delineates
the sinus lumen, the venous wall, and extrinsic compression
at the transverse-sigmoid junction. This imaging modality
revealed bilateral transverse-sigmoid sinus stenosis (Figure
2), a finding associated with elevated ICP and symptomatic
manifestations such as headache and visual disturbances.
After the stenosis had been identified on MRV-HR, the ini-
tial CE-MRV was retrospectively reviewed by neuroradiol-
ogists. Mild bilateral narrowing at the transverse-sigmoid
junction was acknowledged in retrospect but had not been
judged significant on the initial reading; the lesion was there-
fore subtle on CE-MRYV rather than entirely absent, and had
not become more apparent over time. A multidisciplinary
consultation with ophthalmology was conducted, including
visual field examination, computer optometry, B-ultrasound,
and fundus stereography. These assessments confirmed sta-
ble papilledema without progressive visual field loss. Based
on the imaging findings and persistent symptoms, cerebral
angiography was indicated to further evaluate the hemody-
namic significance of the stenosis.

Diagnostic cerebral angiography confirmed severe
VSS, with 90% narrowing in the right transverse sinus
and 85% in the left. A trans-stenotic pressure gradient of
22.2 mmHg was recorded, indicating hemodynamic sig-
nificance. The precise anatomical sampling points of the
individual pressure measurements were not documented
in the procedural record; the reported gradient represents
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transverse-sigmoid sinus stenosis (arrows).

the pressure difference measured across the stenotic seg-
ment. Under general anesthesia, endovascular stenting
was performed via a transfemoral approach. Only the
dominant right transverse-sigmoid sinus was stented;
the left-sided stenosis was not treated. An 8F guiding
catheter was positioned in the right jugular bulb, and a
microcatheter (XT-27) was advanced across the stenotic
segment. Pre-dilatation was performed using a 5 x 30 mm
balloon catheter, followed by deployment of a 7 x 50 mm
Wallstent self-expanding stent across the lesion. Post-
stenting angiography demonstrated optimal stent expan-
sion with complete resolution of the stenosis (residual
stenosis 0%). Post-procedural manometry was performed
twice across the treated segment immediately after stent-
ing, yielding gradients of 5.7 and 6.8 mmHg on the two
sequential measurements; the reported 5.7-6.8 mmHg
range reflects these two measurements rather than differ-
ent measurement locations. Dyna-CT imaging ruled out
acute complications such as intracranial hemorrhage, and
no periprocedural complication otherwise occurred.
Postoperative lumbar puncture revealed a reduction
in CSF pressure to 160 mm H,O. The patient reported
significant symptomatic improvement, with resolution
of headache and visual disturbances. After 7 days of
hospitalization, she was discharged on dual antiplatelet
therapy (aspirin 100 mg/day, planned for 3 months, and
clopidogrel 75 mg/day, planned for long-term continua-
tion) and rabeprazole for gastrointestinal protection, with
scheduled follow-up in 3 months for clinical and imag-
ing reassessment. At the 3-month outpatient follow-up,
she remained free of headache and visual symptoms, and
fundoscopy showed further improvement of papilledema.
No repeat lumbar puncture, MRV, or catheter angiography

was performed during follow-up; therefore, imaging-con-
firmed stent patency and late hemodynamic data are not
available.

Discussion

Pathophysiological mechanisms of IIH and the
role of VSS

IIH is a neurological disorder characterized by elevated
ICP of unknown etiology, predominantly affecting obese
women of reproductive age [1]. Although the exact
pathophysiology remains incompletely understood, sev-
eral mechanistic frameworks have been proposed. The
Monro-Kellie doctrine provides a foundational model,
positing that the intracranial volume—comprising brain
tissue, blood, and CSF—is constant under normal condi-
tions; an imbalance among these components can lead to
raised ICP [9,10]. Emerging evidence has increasingly
implicated VSS as a critical factor in IITH pathogenesis
[11]. A compelling pathophysiological model suggests
that elevated ICP may externally compress the relatively
vulnerable transverse sinuses, leading to venous outflow
obstruction [12,13]. This, in turn, impedes CSF reabsorp-
tion at the arachnoid granulations, creating a self-per-
petuating cycle of rising ICP—a mechanism analogous
to a Starling resistor [14,15]. Recent insights into the
glymphatic system and perivenous CSF flow pathways
further illuminate the complex interplay between cere-
bral venous hemodynamics and CSF dynamics [16]. Our
case, demonstrating significant bilateral transverse-sig-
moid sinus stenosis with a high trans-stenotic pressure
gradient of 22.2 mmHg, is consistent with VSS partic-
ipating in this vicious cycle; however, in an individual
patient the direction of causality—whether the stenosis
elevates ICP or chronically raised ICP secondarily nar-
rows the sinuses—cannot be established with certainty.
Furthermore, the persistence of symptoms despite guide-
line-directed medical therapy in our patient aligns with
previous observations that hemodynamically significant
stenosis may be associated with treatment resistance
[4,7].

Diagnostic imaging strategies: from morphology
to hemodynamic significance

Accurate identification of VSS is paramount for guiding
treatment decisions in ITH [7]. Our case illustrates the com-
plementary roles of advanced neuroimaging techniques
and highlights the limitations of conventional modalities.
CE-MRV serves as an excellent initial screening tool for
visualizing sinus anatomy and detecting gross stenosis or
thrombosis [5,17,18]. However, it is primarily limited to
morphological assessment and may fail to detect func-
tionally significant stenoses, particularly those caused by
external compression rather than intraluminal thrombus
[19]. In our patient, the initial CE-MRV was reported as
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showing no significant stenosis; after MRV-HR disclosed
the lesions, retrospective re-review identified subtle bilat-
eral narrowing that had not been appreciated prospec-
tively. Phase-contrast MRI (PC-MRI) offers a functional
dimension by quantifying venous blood flow velocity and
volume, thereby helping to distinguish between hemody-
namically significant stenosis and incidental anatomical
variants [20,21]. MRV-HR, particularly using black-blood
techniques, provides detailed visualization of the venous
wall and surrounding structures [24,25]. In this case,
MRV-HR was instrumental in identifying the subtle bilat-
eral stenoses that were later confirmed by angiography.
This single observation does not establish that MRV-HR is
generally diagnostically superior to CE-MRV; it demon-
strates only that MRV-HR disclosed stenosis that was not
evident on the initial CE-MRV in this patient, and com-
parative studies are required to define the respective roles
of the two techniques. Despite advances in non-invasive
imaging, invasive venous manometry remains the gold
standard for measuring the trans-stenotic pressure gradi-
ent. A gradient exceeding 8 mmHg is widely considered
indicative of hemodynamic significance and a potential
indication for intervention [22,23]. Our patient’s gradient
of 22.2 mmHg far exceeded this threshold, providing a
clear rationale for endovascular treatment.

Therapeutic implications and the role of venous
sinus stenting

The management of IIH traditionally follows a stepwise
approach, beginning with weight loss and pharmacother-
apy such as acetazolamide [8]. For patients with refrac-
tory symptoms and radiologically confirmed VSS with
a significant pressure gradient, venous sinus stenting has
emerged as a highly effective intervention [26]. Stenting
mechanically disrupts the positive feedback loop by restor-
ing venous outflow, which subsequently facilitates CSF
reabsorption and reduces ICP [27]. Our patient’s outcome
aligns with the growing body of literature supporting the
efficacy of VSS. Meta-analyses and case series report sig-
nificant improvement in headache (68%), pulsatile tinnitus
(84.7%), and visual symptoms (76.2%) following the pro-
cedure [28]. The immediate reduction of the trans-stenotic
gradient from 22.2 mmHg to 5.7 and 6.8 mmHg on two
post-stenting measurements and the subsequent complete
resolution of symptoms in our patient underscore the thera-
peutic value of this intervention in carefully selected cases.
Similar outcomes have been reported in previous case
series [6]. Importantly, this case reinforces the necessity of
a multidisciplinary evaluation involving neurology, oph-
thalmology, and interventional neuroradiology to optimize
patient selection and outcomes [1].

Study limitations and future directions
Despite the illustrative nature of this case report, sev-
eral limitations should be acknowledged. First, as a

single-case study, its generalizability is inherently lim-
ited. The long-term durability of the stenting procedure
and the potential for in-stent restenosis or symptom recur-
rence require sustained follow-up. Our follow-up dura-
tion was only 3 months and included no repeat imaging
or venous manometry; therefore, durable stent patency,
in-stent restenosis, and long-term symptom control could
not be assessed. Second, the precise causality between
VSS and [IH—whether it is a primary cause or a second-
ary consequence of chronically elevated ICP—can be
challenging to definitively establish in individual cases,
though the positive feedback model provides a plausi-
ble explanation [15]. Third, while post-stenting lumbar
puncture demonstrated a marked reduction in ICP (from
350 mm H,O at repeat lumbar puncture to 160 mm H,O
after stenting), repeat lumbar puncture was not performed
during subsequent outpatient follow-up due to significant
symptomatic resolution. The hemodynamic data—a fall
in the trans-stenotic pressure gradient from 22.2 mmHg
preoperatively to 5.7-6.8 mmHg postoperatively, below
the widely accepted 8 mmHg threshold for hemodynamic
significance [22,23]—support the short-term efficacy of
stenting in this patient, but longer and prospectively col-
lected follow-up is required before broader conclusions
can be drawn.

Future research should prioritize large-scale, prospec-
tive studies to better define the criteria for patient selection
for VSS and to evaluate long-term outcomes. Comparative
studies of different imaging modalities (CE-MRYV,
PC-MRI, and MRV-HR) could help establish an optimal,
non-invasive diagnostic algorithm. Furthermore, investi-
gations into the molecular and biomechanical mechanisms
linking obesity, venous compliance, and ICP regulation
may unveil novel therapeutic targets.

Conclusion

This case demonstrates that, in a selected patient with
persistent ITH whose initial CE-MRV was nondiagnostic,
dedicated high-resolution venous imaging followed by
catheter angiography and manometry can disclose hemo-
dynamically significant transverse-sigmoid sinus stenosis.
Unilateral stenting of the dominant right sinus reduced the
trans-stenotic gradient from 22.2 mmHg to 5.7-6.8 mmHg,
with resolution of headache and visual symptoms and
improvement of papilledema over a 3-month follow-up;
long-term stent patency and durability remain to be estab-
lished. The report supports further venous evaluation and
manometry in selected patients with persistent [IH when
initial imaging is nondiagnostic; it does not imply that
all patients with a negative CE-MRV require MRV-HR,
nor does it establish general diagnostic superiority of
MRV-HR over CE-MRV. Multidisciplinary management
incorporating neurology, ophthalmology, and interven-
tional neuroradiology remains essential, and prospective
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studies are needed to define optimal patient selection for
venous interventions in ITH.

What is new?

* In a patient with IIH and persistent symptoms, an initial
contrast-enhanced MR venogram showed no stenosis,
whereas high-resolution MR venography disclosed bilateral
transverse—sigmoid sinus stenosis that was subsequently
confirmed by catheter venography and manometry.

e The trans-stenotic pressure gradient was 22.2 mmHg, far
above the 8 mmHg threshold of hemodynamic significance,
and unilateral stenting of the dominant right sinus reduced
it to 5.7-6.8 mmHg with complete resolution of symptoms.
¢ A “negative” CE-MRV does not exclude a hemodynamically
significant stenosis in selected patients with persistent IIH;
dedicated venous imaging with manometry may be war-
ranted before a treatable cause is excluded.

List of Abbreviations
CE-MRV Contrast-enhanced MR venography

CSF Cerebrospinal fluid
ICP Intracranial pressure
IIH Idiopathic intracranial hypertension

MRV-HR High-resolution MR venography
PC-MRI Phase-contrast magnetic resonance imaging
VSS Venous sinus stenosis
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1 Patient (gender, age) 27 years, female
2 Final diagnosis IIH with bilateral transverse-sigmoid sinus stenosis
3 Symptoms Progressive headache, orbital pain, blurred vision, and diplopia
4 Medication Acetazolamide, furosemide, aspirin, clopidogrel
5 Clinical procedure Lumbar puncture
CE-MRV
MRV-HR
Cerebral angiography
Venous sinus stenting
6 Specialty Neurology, Ophthalmology, Interventional Neuroradiology

511

512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550



