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Headache is the 3th most prevalent illness in the world with an estimated 1 billion sufferers worldwide,
including MS pts, with a vast proportion of pts reported to be poor responders to available therapies.
In the past few years, attention has been focused on the role of insufficiency of venous drainage of the
brain in diseases such as: MS, idiopathic intracranial hypertension and headache.

Courtesy of Mark Hackee

Occlusion of the left transverse sinus
The susceptibility value of the ipsilateral pial veins measured on the maximum intensity projected SWIM image

was 159±60 ppb which is higher than the controlateral veins (131±43) 
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Venous insufficiency is the potential result of stenosis of the venous sinus.



Superior sagittal sinus obstruction demonstrates a more 

global dilation of veins showing the corkscrew effect. 

Following increased intracranial venous pressure, a corkscrew effect can be visible in 
smaller draining veins which become dilated and are sometimes associated

with nearby cerebral microbleeding

Right transverse sinus obstruction demonstrates dilated

veins and corkscrew effect in the ipsilateral hemisphere

Courtesy of Mark Hackee
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22 y/o female with headache,  

cognitive dysfunction, and right hemiparesis
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37 yo female with headache

and  cognitive dysfunction



LIJV severe stenosis due to 
transversal defects

RIJV severe stenosis due to 
longitudinal defects

but also of the major veins in the neck:

Internal jugular veins.
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As such, 

we designed a study
specifically aimed of 

evaluating the impact of 
balloon venoplasty of IJVs

on headache in MS patients. 

Vascular Surgery and Transplant Unit – University of Catania



• The study was unfunded, with the Italian National Health System covering all the 

procedure costs. 

• The patients and investigators were not paid for their participation.

• The study had a specific approval by the Ethical Committee of the University

Hospital of Catania for the retrospective evaluation of morphological and 

hemodynamic changes in internal jugular outflow before and after balloon 

angioplasty.

• All patients signed an informed consent form on which the potential risks and 

benefits of the study treatment were detailed. 

• Patients were also conscious that venoplasty was not performed in order to

treat MS. 

This was a single-center open label observational study
with data collected prospectively but analyzed retrospectively
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From an original cohort of 364 MS patients who underwent venoplasty: 

113 headaches positive patients (82 relapsing remitting (RR), 22 secondary

progressive (SP), and 9 primary progressive (PP)) met the inclusion criteria of 

this study:

- Headaches resistent to best medical therapy

- DUS Non thrombotic IJVs Stenosis > 50%

- Moderate/Severe Insufficiency of IJV flow

- IJVs with  stenosis suitable for Balloon Venoplasty

- at least 12 months FU 
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 Headaches
 Midas: Migraine Disability Assessment Score

Symptoms were assessed and collected:

• the day before angioplasty: related to the last 3-month

• 3 month after angioplasty: related to the first 3-month after pta

• last follow up: related to the 3-month before the last visit
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All procedures were performed using a 
standardized and operator-independent

catheter venography protocol. 

J Vasc Interv Radiol 2013; 24:1790–1797
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Post

IMPROVERS

the presence of 

transversal defect

is the single most

important criteria for 

determining whether or 

not PTA will be successful.

Due to the fact that PTA of IJVs have
been shown to be poor effective, 

patient selection is mandatory
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LESS IMPROVERS

• Longitudinal leaflets

Balloon Venoplasty

Post
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RIJV omohyoid muscle
compression 

Exclusion Criteria

• hypoplasia

• extrinsic muscle

compression
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The mean duration between the PTA procedure and last follow-up appointment was
1237 days (3.39 years) 
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• The clinical results showed a significant (86%) reductions ( p < 0.001) in the MIDAS scores in the 

three months following PTA. 

• The improvement in MIDAS score  was maintained throughout the follow-up period in both the RR 

(p < 0.001; mean of 3.55 years) and SP (p = 0.002; mean of 3.52 years) MS patients. 
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• Patient selection is mandatory

• Balloon Venoplasty of IJVs appears to be associated with a large and 

sustained (>3 years) reduction in MIDAS score in  MS patients

• Our findings suggest that PTA might be a useful intervention for treating

MS patients with persistent headaches and  non thrombotic stenosis of 

the IJVs
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