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Abstract Introduction Idiopathicintracranial hypertension (IIH) is a condition characterized by
signs and symptoms of elevated intracranial pressure (ICP). Although the role of venous
sinus stenosis in the pathophysiology of IIH is controversial, venous angioplasty with
stenting has been proven to decrease cerebral venous pressure and intracranial
pressure. This study aims to identify and quantify the clinical improvement obtained
by patients with IIH, refractory to prior pharmacological treatment, undergoing
endovascular venous angioplasty in a neuroendovascular reference service.

Methods A retrospective analytical study of 25 cases of IIH with transverse sinus
stenosis operated on in a reference service using the endovascular method, in which
clinical data from medical records and information about the procedure were analyzed.
Results Of the 25 patients, 22 were women, and the mean age was 42 years. All

Keywords patients were refractory to prior clinical treatment. At the clinical presentation, all had

= stenosis headaches. There were no complications or failures from the procedures performed. In

= endovascular the 30-day evaluation, there was a significant decrease in all the symptoms reported.

= idiopathic Conclusion Venous sinus stenting is safe and effective in patients with IIH with
intracranial transverse sinus stenosis refractory to clinical treatment, with substantial symptomatic
hypertension improvement and good evolution in the postoperative follow-up period.

Resumo Introducdo A hipertensdo intracranianaidiopatica (HIl) é uma condi¢do caracterizada por

sinais e sintomas de pressao intracraniana elevada (PIC). Embora o papel da estenose dos
seios venosos na fisiopatologia da HIl seja controverso, a angioplastia venosa com
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Palavras-chave

» estenose

= endovascular

= hipertensao
intracraniana

colocacao de stent tem se mostrado eficaz na reducao da pressao venosa cerebral e da
pressdo intracraniana. Este estudo visa identificar e quantificar a melhoria clinica obtida por
pacientes com Hll, refratarios ao tratamento farmacolégico prévio, submetidos a angio-
plastia venosa endovascular em um servico de referéncia neuroendovascular.

Métodos Um estudo analitico retrospectivo de 25 casos de HIl com estenose do seio
transverso operados em um servico de referéncia utilizando o método endovascular, no
qual foram analisados dados clinicos dos prontuarios médicos e informagdes sobre o
procedimento. Resultados: Dos 25 pacientes, 22 eram mulheres, com idade média de
42 anos. Todos os pacientes eram refratarios ao tratamento clinico prévio. Na
apresentacao clinica, todos tinham cefaleia. Nao houve complicacdes ou falhas nos
procedimentos realizados. Na avaliacdo de 30 dias, houve uma diminui¢do significativa
em todos os sintomas relatados.

Conclusao A colocacdo de stent nos seios venosos mostrou-se sequra e eficaz em
pacientes com HIl com estenose do seio transverso refratdrios ao tratamento clinico,
com melhoria sintomatica substancial e boa evolu¢do no periodo de acompanhamento

idiopatica pbs-operatorio.

Introduction

Idiopathic intracranial hypertension (IIH), also known as brain
pseudotumor, is a condition characterized by signs and symp-
toms of elevated intracranial pressure (ICP) without an estab-
lished pathophysiology." It is an uncommon disorder whose
worldwide incidence ranges from 1 to 3 cases per 100,000
population per year and can affect both children and adults.?
This disorder is strongly associated with obesity and affects
mainly female patients of childbearing age.’

The clinical picture is nonspecific, which leads to late
recognition, as well as underdiagnosis. Most patients with
IIH have progressive, sometimes migraine-like headaches.
Common findings include papilledema, visual blurring, tin-
nitus, dizziness, and cognitive disturbances.?

While the role of venous sinus stenosis in the pathophysi-
ology of IIH is controversial, venous angioplasty with stent-
ing has been shown to decrease cerebral venous pressure and
intracranial pressure by improving cerebrospinal fluid (CSF)
absorption.3 Currently available literature provides increas-
ing evidence that this procedure is associated with important
symptomatic relief and long-term disease control.#

This study aims to identify and quantify the clinical im-
provement of patients with IIH who are refractory to prior
pharmacological treatment and underwent endovascular ve-
nous angioplasty in a neuroendovascular reference service.
Moreover, the study seeks to develop the epidemiological
profile and survey the main comorbidities in patients with
ITH, as well as symptoms, prior treatments, stenosis character-
istics, materials used in surgery, and surgical success rate and
complications.

Methods

Design and Sample
This is a retrospective analysis of 25 cases of IIH with
transverse sinus stenosis operated on using the endovascular
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method in a neurosurgery reference service in Blumenau -
SC, Brazil.

Inclusion and Exclusion Factors

Symptomatic individuals diagnosed with IIH according to
Dandy’s criteria, with transverse sinus stenosis shown on
venography and undergoing endovascular stenting between
August 2015 and August 2023 were included. Insufficient
medical data, such as segment loss and absence of radiologi-
cal reports, were considered exclusion factors.

Data Analysis

Based on clinical data from medical records, information on
the endovascular procedure and radiological findings in the
reports, we calculated sums and the percentage of patients
who matched each of the variables analyzed in the study.
Results concerning symptomatology data were temporally
compared to measure the decrease in their absolute values
30 days after the surgical intervention. The analyses were
tabulated and calculated using Microsoft Excel 2020®.

Variables

The variables studied were sex, age, prior comorbidities,
clinical presentation, prior treatment, location and degree
of venous stenosis, diagnostic tests, stent used in the endo-
vascular intervention -Casper® (Microvention™, Schnapper
78100 Saint-Germain-en-Laye France), Precise (Cordis®,
14201 Northwest 60th Avenue Miami Lakes, USA) and Carot-
id Wall (Boston Scientific™, 300 Boston Scientific Way Marl-
borough, MA 01752-1234, USA)-, balloons selected for the
dilation of the Falcon RX stent (Scitech Medical Products®.
Rua 18, Lote 06 Polo Empresarial Goias, state of Goias, Brazil),
Aviator Plus (Cordis®, 14201 Northwest 60th Avenue Miami
Lakes, USA), Viatrac 14 Plus (Abbot®, 100 Abbot Park Road, IL,
60064, USA) and Sterlin (Boston Scientific™, 300 Boston
Scientific Way Marlborough, MA 01752-1234, USA), compli-
cations and post-procedure evolution.
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Procedure

All patients were started on dual antiaggregation therapy
with aspirin 200mg daily and clopidogrel 75mg, 1 week
prior to the procedure. They remained on dual antiaggrega-
tion for 3 months and are still on 100mg of aspirin
continuously.

Initially, total sedation and heparinization were per-
formed, with instillation of intra-arterial and intra-venous
low osmolarity non-ionic contrast, femoral artery through a
guide catheter. Next, cerebral angiographies were performed
to establish the location and degree of stenosis, and the
venous pressure was measured pre- and post-angioplasty.
Using a micro-guide, a stent was inserted that fitted the
stenosis level, thus correcting the affected region of the
transverse sinus. Then, an Angioplasty Balloon was inflated
twice for post-dilatation. Postoperative angiographies
showed the correct permeability of the device.

Ethics

The study was conducted according to SPIRIT and approved
by the local ethics committee under CAEE 31683520.0.0000.
5370. The Informed Consent Form (ICF) was presented and
made available to all individuals who took part in the study.

Results

Of the 25 patients, 22 (88%) were female, and the mean age of
the study population was 42 (range, 12-72 years old). Obesity
was found in 3 (12%) individuals. All patients were refractory
to prior clinical treatment; 12 (48%) had topiramate alone, 4
(16%) had acetazolamide alone, 1 (4%) had only ventriculo-
peritoneal shunting (VPS); 6 (24%) were on a combination of
topiramate and acetazolamide, and 2 (8%) were treated with
topiramate and VPS.

At clinical presentation, 21 patients (84%) had papille-
dema, 1 (4%) had abducent cranial nerve (VI nerve) involve-
ment, 9 (36%) had visual loss, 22 (88%) complained of visual
clouding, 5 (20%) had tinnitus, 11 (44%) had nausea and
vomiting, 2 (8%) had mental confusion, 3 (12%) had syncope,
13 (52%) had dizziness, 1 (4%) had dysphasia, 2 (8%) had
memory loss, and all 25 (100%) complained of headache. As
for diagnostic tests, skull MRI was performed in 7 (28%)
cases, skull CT scan in 1 (4%), venous angioresonance in 22
(88%), and arteriography in 25 (100%). The mean degree of
stenosis of the affected TS was 95%; 6 (24%) patients had
bilateral stenosis and 2 (8%) had occlusion of the contralat-
eral TS (~Table 1).

The stents used were Casper in 23 (92%) patients, Precise
in 1 (4%), and Carotid Wall in 1 (4%). The balloon used was
Falcon RX in 16 (64%) cases, Aviator Plus in 5 (20%), Viatrac 14
Plus in 3 (12%) and Sterlin in 1 (4%). Femoral surgical access
was chosen in all interventions. No complications or failures
were observed in the procedures performed.

In the 30-day evaluation, we found a 78% decrease in
papilledema, 44% in visual loss, resolution of 50% of visual
clouding symptoms, 60% in tinnitus, 63% in emesis, 84% in
dizziness, and a 72% decrease in headache complaints.
There was a complete remission of confusion, syncope,
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and memory loss. The mean opening pressure on lumbar
puncture before venoplasty was 27.68 cmH20, and after
venoplasty it was 5.84cmH20, with a mean decrease of
78.17% from the level found at clinical presentation
(=Table 2; ~Figs. 1-6).

Discussion

Previously called “benign intracranial hypertension”, which
expressed the absence of tumors and frequent clinical
remission, this disorder was renamed to portray its associ-
ation with severe morbidities, such as permanent visual
loss.” It predominantly affects women, who, according to
the figure found in this study (88%), make up about 90% of
the population with IIH.* The mean age at diagnosis is about
30, an age slightly lower than that found in the study
sample (42).

In the literature, there are reports of visual clouding (68%)
and pulsatile tinnitus (58%) in patients with IIH. In our sample,
the prevalence was 88% and 20%, respectively, showing lesser
importance of tinnitus at clinical presentation. Headache is the
most common symptom, with a prevalence 0f 93% according to
surveys, routinely characterized as severe daily pulsatile pain.
In this study, this symptom was also the most prevalent, found
in all (100%) patients. The estimated prevalence of visual loss is
30%, similar to what was observed in this sample (36%).
Papilledema is often considered a defining sign of IIH, with
an incidence of 95%, also close to the rate found in this study
(86%). Abducent nerve palsy is limited to severe cases, seenin 1
of our patients.*

I[IH pathogenesis is not fully understood. Dural venous
sinus occlusion secondary to thrombosis or compressive
injury, most commonly in the transverse sinus (TS), is known
to lead to increased ICP and IIH. However, primary TS
stenosis has been increasingly identified in patients with
IIH,® with incidences ranging from 30% to 93%* compared
with 6.8% in the general population.” Some consider such
alteration to be the underlying cause of IIH, although its
possibly being a consequence of refractory disease is still in
discussion.?

Other contributing factors to its pathophysiology are also
considered, such as overweight or obesity and hormonal
disorders.” Higher increased intra-abdominal and cardiac
filling pressures found in obese individuals hinder cerebral
venous return, leading to increased ICP.2 Several epidemio-
logical studies found that 80-90% of IIH patients have
some degree of obesity,” an estimate that is higher than
the value found in this sample, of only 12%.

IH is a diagnosis of exclusion, usually established based
on the modified Dandy criteria, which include elevated ICP
(> 25cm H20 on lumbar puncture, performed in lateral
decubitus), with papilledema typically present (not a man-
datory criterion, though), and normal neuroimaging and
CSE No individuals in this study had changes in neuroim-
aging, and all of them had opening pressure on initial lumbar
puncture above 25cm of H20, the average being 27.68. There
is research work describing a higher mean value, around
40cm of H20,%'0 but with a smaller patient sample.
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Table 1 Characteristics of patients undergoing endovascular therapy for IIH

Variable Classification n Percentage (%)
Sex Female 22 88%
Male 3 12%
Age
Mean 42
Under 40 12 48%
Over 40 13 52%
Prior clinical treatment
Topiramate 12 48%
Acetazolamide 4 16%
VPS 1 4%
Acetazolamide + Topiramate 6 24%
Topiramate + VPS 2 8%
Clinical Presentation
Headache 25 100%
Papilledema 21 84%
Visual Clouding 22 88%
Nausea/Vomiting 13 52%
Visual loss 11 44%
Tinnitus 9 36%
Syncope 5 20%
Mental confusion 3 12%
Memory loss 2 8%
Dysphasia 2 4%
6th nerve involvement 1 4%
30-dayevaluation
Papilledema - 78% decrease
Visual loss - 44% decrease
Visual Clouding - 50% decrease
Headache - 72% decrease

There are no widely accepted standardized guidelines for
treating 1IH.% The main therapeutic goals are lowering ICP
and resolving potential etiologic factors, through which
symptomatic relief and vision preservation will be achieved.
Weight loss, medication use, serial lumbar punctures, VPS,
bariatric surgery, and venous angioplasty are alternatives
currently used for this purpose.'’

The most widely used drug for clinical treatment is
acetazolamide, a carbonic anhydrase inhibitor that reduces
CSF production in the choroid plexus and, therefore,
decreases ICP. Topiramate has similar effects and promotes
weight loss.'? Both drugs have potential side effects that
include allergic reactions, fatigue, paresthesia, nausea, vom-
iting, cognitive impairment, and teratogenicity, which cause
a significant percentage of patients to discontinue therapy.2
The authors of a Cochrane review based on two randomized
clinical trials conducted to study the effect of acetazolamide
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versus placebo were unable to recommend or reject acet-
azolamide for the treatment of IIH.3

Patients who develop rapid progression of visual loss, are
clinically refractory, or present with severe acute symptoms
require urgent temporary measures such as repeated lumbar
puncture, cerebrospinal fluid drainage, or optic nerve sheath
fenestration (ONSF). It is known that such management
options are not definitive treatments; moreover, these meas-
ures are associated with multiple complications such as
orbital cellulitis, traumatic optic neuropathy, drain obstruc-
tion, subdural hemorrhages, and tonsillar hernia, according
to the procedure that is performed.12

Based on recent pathophysiological concepts, venous
sinus stenting has been widely recommended as a safe
method to prevent sequelae and restore CSF drainage.10
Knowing that venous stenosis and the ensuing elevation of
ICP may play a role in IIH etiology, it can be proposed that the
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Table 2 Variation from pre- to post-stenting venous pressures

N° Pre-stenting venous Post-stenting venous Decrease (%)
pressure pressure
1 50 4 92.0%
2 30 5 83.3%
3 24 6 75.0%
4 24 6 75.0%
5 25 5 80.0%
6 42 7 83.3%
7 32 4 87.5%
8 28 5 82.1%
9 26 6 77.0%
10 24 7 70.8%
11 21 10 52.4%
12 20 4 80.0%
13 16 3 81.2%
14 19 2 89.5%
15 28 12 57.1%
16 55 14 74.5%
17 15 3 80.0%
18 32 4 87.5%
19 23 6 74.0%
20 28 5 82.1%
21 25 6 76.0%
22 22 7 68.1%
23 24 4 83.3%
24 30 5 83.3%
25 29 6 79.3%

most appropriate intervention for a patient with identified
venous sinus stenosis is one that acts directly on its hemo-
dynamics, through stenting. Other surgical options, such as
ONSF and VPS, decrease CSF pressure; however, they do not

Fig. 1-2 Pre-Stenting exams for evaluation of Stenosis.
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act directly on venous sinus hemodynamics and, therefore,

may not modulate the underlying cause of the problem. °
There are favorable data in the literature on the efficacy of

venous sinus stenting. A systematic review and meta-
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Fig. 3-6 Post-Stenting exams for procedure evaluation.

analysis of data from 473 patients in 24 trials concluded that
this procedure is associated with lower ICP, improved symp-
toms, and low complication rates in patients with refractory
IIH and evidence of venous sinus stenosis.'* Likewise, a
systematic review of data from 185 patients who had under-
gone stenting suggested that this method may be a safe and
effective therapeutic option for IIH refractory to clinical
treatment.'>''®

As for the patients in this study, a lower ICP (observed
through lower opening pressure on the post-procedure
lumbar puncture), as well as a substantial remission of
complaints,

were achieved after venous angioplasty with stenting in
the transverse sinus in cases already refractory to prior
therapeutic attempts. The absence of surgical complications
and a favorable evolution after the intervention show that
this approach yields promising results, especially in patients
unresponsive to medication, with contraindications to their
use, or with greater clinical severity.

Conclusion

This study shows that venous sinus stenting is safe and
effective in patients with IIH and with transverse sinus
stenosis refractory to prior treatment, with significant symp-
tomatic improvement and good evolution during the post-
operative follow-up period. Accordingly, the literature has
shown that this therapeutic approach achieves good out-
comes. However, further studies are needed to provide
prospective data and evaluate its long-term clinical
outcomes.

Arquivos Brasileiros de Neurocirurgia

Haas et al.

Conflict of Interest
None declared.

References

1

N

w

n

w

(o))

~

oo

Smith SV, Friedman DI. The Idiopathic Intracranial Hypertension
Treatment Trial: A Review of the Outcomes. Headache 2017;57
(08):1303-1310. Doi: 10.1111/head.13144. Erratum in: Head-
ache. 2018 Nov;58(10):1697. PMID: 28758206

Mollan SP, Davies B, Silver NC, et al. Idiopathic intracranial
hypertension: consensus guidelines on management. ] Neurol
Neurosurg Psychiatry 2018;89(10):1088-1100. Doi: 10.1136/
jnnp-2017-317440

Miyachi S, Hiramatsu R, Ohnishi H, Takahashi K, Kuroiwa T.
Endovascular Treatment of Idiopathic Intracranial Hypertension
with Stenting of the Transverse Sinus Stenosis. Neurointervention
2018;13(02):138-143. Doi: 10.5469/neuroint.2018.00990
Daggubati LC, Liu KC. Intracranial Venous Sinus Stenting: A
Review of Idiopathic Intracranial Hypertension and Expanding
Indications. Cureus 2019;11(02):e4008. Doi: 10.7759/cureus.
4008

Gurney SP, Ramalingam S, Thomas A, Sinclair AJ, Mollan SP.
Exploring The Current Management Idiopathic Intracranial Hy-
pertension, And Understanding The Role Of Dural Venous Sinus
Stenting. Eye Brain 2020;12:1-13. Doi: 10.2147/EB.S193027
FarbRI, Vanek I, Scott )N, et al. Idiopathic intracranial hypertension:
the prevalence and morphology of sinovenous stenosis. Neurology
2003;60(09):1418-1424.Doi: 10.1212/01.wnl.0000066683.34093.
e2

Dinkin M]J, Patsalides A. Venous Sinus Stenting in Idiopathic
Intracranial Hypertension: Results of a Prospective Trial. ]
Neuroophthalmol 2017;37(02):113-121. Doi: 10.1097/wno.
0000000000000426

Shields LBE, Shields CB, Yao TL, Plato BM, Zhang YP, Dashti SR.
Endovascular Treatment for Venous Sinus Stenosis in Idiopathic
Intracranial Hypertension: An Observational Study of Clinical

Vol. 43 No. 4/2024 © 2024. Sociedade Brasileira de Neurocirurgia. All rights reserved.



12

Endovascular Treatment of Idiopathic Intracranial Hypertension Secondary Haas et al.

Indications, Surgical Technique, and Long-Term Outcomes. World
Neurosurg 2019;121:e165-e171. Doi: 10.1016/j.wneu.2018.09.
070

McCluskey G, Doherty-Allan R, McCarron P, et al. Meta-analysis
and systematic review of population-based epidemiological stud-
ies in idiopathic intracranial hypertension. Eur ] Neurol 2018;25
(10):1218-1227. Doi: 10.1111/ene.13739

Silva ], Conti M, Aguiar G, Jory M, Monzillo P, Veiga ]. Endovascular
treatment for idiopathic intracranial hypertension improves clinical
symptoms and signs. ArquivosBrasileiros de Neurocirurgia: Brazil-
ian Neurosurgery 2017;36:01-06. Doi: 10.1055/s-0036-1597820
Markey KA, Mollan SP, Jensen RH, Sinclair AJ. Understanding
idiopathic intracranial hypertension: mechanisms, management,
and future directions. Lancet Neurol 2016;15(01):78-91. Doi:
10.1016/S1474-4422(15)00298-7

Takkar A, Lal V. Idiopathic Intracranial Hypertension: The Mon-
ster Within. Ann Indian Acad Neurol 2020;23(02):159-166. Doi:
10.4103/aian.AIAN_190_19

Arquivos Brasileiros de Neurocirurgia

13

Vol. 43 No. 4/2024

Piper R], Kalyvas AV, Young AM, Hughes MA, Jamjoom AA, Fouyas
IP. Interventions for idiopathic intracranial hypertension.
Cochrane Database Syst Rev 2015;2015(08):CD003434. Doi:
10.1002/14651858.CD003434.pub3

Saber H, Lewis W, Sadeghi M, Rajah G, Narayanan S. Stent Survival
and Stent-Adjacent Stenosis Rates following Venous Sinus Stent-
ing for Idiopathic Intracranial Hypertension: A Systematic Review
and Meta-Analysis. Intervent Neurol 2018;7(06):490-500. Doi:
10.1159/000490578

Starke RM, Wang T, Ding D, et al. Endovascular Treatment of
Venous Sinus Stenosis in Idiopathic Intracranial Hypertension:
Complications, Neurological Outcomes, and Radiographic Results.
ScientificWorldJournal 2015;2015:140408. Doi: 10.1155/2015/
140408

Cappuzzo JM, Hess RM, Morrison JF, et al. Transverse venous
stenting for the treatment of idiopathic intracranial hyperten-
sion, or pseudotumor cerebri. Neurosurg Focus 2018;45(01):E11.
Doi: 10.3171/2018.5.FOCUS18102

© 2024. Sociedade Brasileira de Neurocirurgia. All rights reserved.

257



