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Research paper:
Williams R., Rohr A.M., Wang W.T., Choi I.Y., Lee P., Berman N.E., Lynch S.G., Levine S.M. “Iron deposition is independent of cellular inflammation in a cerebral model of multiple sclerosis.” BMC Neurosci. 2011 Jun 23;12:59.
PMID:21699685 PMCID: PMC3128570 (Free PMC Article)
ABSTRACT:
BACKGROUND: Perivenular inflammation is a common early pathological feature in multiple sclerosis (MS). A recent hypothesis stated that CNS inflammation is induced by perivenular iron deposits that occur in response to altered blood flow in MS subjects. In order to evaluate this hypothesis, an animal model was developed, called cerebral experimental autoimmune encephalomyelitis (cEAE), which presents with CNS perivascular iron deposits. This model was used to investigate the relationship of iron deposition to inflammation.
METHODS: In order to generate cEAE, mice were given an encephalitogen injection followed by a stereotactic intracerebral injection of TNF-α and IFN-γ. Control animals received encephalitogen followed by an intracerebral injection of saline, or no encephalitogen plus an intracerebral injection of saline or cytokines. Laser Doppler was used to measure cerebral blood flow. MRI and iron histochemistry were used to localize iron deposits. Additional histological procedures were used to localize inflammatory cell infiltrates, microgliosis and astrogliosis.
RESULTS: Doppler analysis revealed that cEAE mice had a reduction in cerebral blood flow compared to controls. MRI revealed T2 hypointense areas in cEAE animals that spatially correlated with iron deposition around vessels and at some sites of inflammation as detected by iron histochemistry. Vessels with associated iron deposits were distributed across both hemispheres. Mice with cEAE had more iron-labeled vessels compared to controls, but these vessels were not commonly associated with inflammatory cell infiltrates. Some iron-laden vessels had associated microgliosis that was above the background microglial response, and iron deposits were observed within reactive microglia. Vessels with associated astrogliosis were more commonly observed without colocalization of iron deposits.
CONCLUSION: The findings indicate that iron deposition around vessels can occur independently of inflammation providing evidence against the hypothesis that iron deposits account for inflammatory cell infiltrates observed in MS.


Clinical reports:
Petrov I., Grozdinski L., Kaninski G., Iliev N., Iloska M., Radev A. “Safety profile of endovascular treatment for chronic cerebrospinal venous insufficiency in patients with multiple sclerosis.” J Endovasc Ther. 2011 Jun;18(3):314-23.
PMID:21679067
Abstract
Abstract Purpose: To evaluate the safety of endovascular treatment of chronic cerebrovascular insufficiency (CCSVI) in patients with multiple sclerosis (MS). Methods: In a 1-year period, 461 MS patients (261 women; mean age 45.4 years, range 21-79) with CCSVI underwent endovascular treatment of 1012 venous lesions during 495 procedures [34 (6.9%) reinterventions]. While balloon angioplasty was preferred, 98 stents were implanted in 76 patients for lesion recoil, restenosis, or suboptimal dilation. The procedures were analyzed for incidences of major adverse events (death, major bleeding, or clinical deterioration of MS), access site complications, procedure-related complications, and procedural safety-related variables (fluoroscopy and contrast times). The complication rates were compared to published data for similar endovascular methods. Results: There were no deaths, major bleeding events, or clinical deterioration of MS. Access site complications included limited groin hematoma (5, 1.0%); there were no arteriovenous fistulas or puncture site infections. Systemic complications included only rare cardiac arrhythmias (6, 1.2%). Procedure-related complications included vein rupture (2, 0.4%), vein dissection (15, 3.0%), acute in-stent/in-segment thrombosis (8, 1.6%), and acute recoil (1, 0.2%); there was no stent migration or fracture or distal embolization. Mean fluoroscopy time was 22.7 minutes, and mean contrast volume was 136.3 mL. Conclusion: Endovascular therapy appears to be a safe and reliable method for treating CCSVI. Innovations such as purpose-specific materials and devices are needed, as are case-controlled and randomized data to establish efficacy in ameliorating MS symptoms.

Kolber M., Makus K., Allan G.M., Ivers N. “Vascular intervention for multiple sclerosis.” Can Fam Physician. 2011 Jun;57(6):676.
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No abstract available.
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Reviews and Commentary:
D'haeseleer M., Cambron M., Vanopdenbosch L., De Keyser J. “Vascular aspects of multiple sclerosis.” Lancet Neurol. 2011 Jul;10(7):657-66.
PMID:21683931
Abstract
Three types of vascular dysfunction have been described in multiple sclerosis (MS). First, findings from epidemiological studies suggest that patients with MS have a higher risk for ischaemic stroke than people who do not have MS. The underlying mechanism is unknown, but might involve endothelial dysfunction secondary to inflammatory disease activity and increased plasma homocysteine concentrations. Second, patients with MS have global cerebral hypoperfusion, which might predispose them to the development of ischaemic stroke. The widespread decrease in perfusion in normal-appearing white matter and grey matter in MS seems not to be secondary to axonal degeneration, but might be a result of reduced axonal activity, reduced astrocyte energy metabolism, and perhaps increased blood concentrations of endothelin-1. Data suggest that a subtype of focal MS lesions might have an ischaemic origin, and there seems to be a link between reduced white matter perfusion and cognitive dysfunction in MS. Third, the pathology of MS might be the consequence of a chronic state of impaired venous drainage from the CNS, for which the term chronic cerebrospinal venous insufficiency (CCSVI) has been coined. A number of recent vascular studies do not support the CCSVI theory, but some elements of CCSVI might be explained by slower cerebral venous blood flow secondary to the reduced cerebral perfusion in patients with MS compared with healthy individuals.

Rofo. 2011 Jun;183(6):523-530. Epub 2011 Apr 12.
 [Article in German]
Wattjes M.P., Doepp F., Bendszus M., Fiehler J. ‘"Chronic Cerebrospinal Venous Insufficiency" in Multiple Sclerosis - Is Multiple Sclerosis a Disease of the Cerebrospinal Venous Outflow System?’  (Article in German) Rofo. 2011 Jun;183(6):523-530.
PMID:21487978

Abstract
Chronic impaired venous outflow from the central nervous system has recently been claimed to be associated with multiple sclerosis (MS) pathology. This resulted in the term chronic cerebrospinal venous insufficiency (CCSVI) in MS. The concept of CCSVI is based on sonography studies showing that impaired venous outflow leading to pathological reflux is almost exclusively present in MS patients but not in healthy controls. Based on these findings, a new pathophysiological concept has been introduced suggesting that chronic venous outflow obstruction and venous reflux in the CNS result in pathological iron depositions leading to inflammation and neurodegeneration. The theory of CCSVI in MS has rapidly generated tremendous interest in the media and among patients and the scientific community. In particular, the potential shift in treatment concepts possibly leading to an interventional treatment approach including balloon angioplasty and venous stent placement is currently being debated. However, results from recent studies involving several imaging modalities have raised substantial concerns regarding the CCSVI concept in MS. In this review article, we explain the concept of CCSVI in MS and discuss this hypothesis in the context of MS pathophysiology and imaging studies which have tried to reproduce or refute this theory. In addition, we draw some major conclusions focusing in particular on the crucial question as to whether interventional treatment options are expedient. In conclusion, the present conclusive data confuting the theory of CCSVI in MS should lead to reluctance with respect to the interventional treatment of possible venous anomalies in MS patients.
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Observational studies

Observational Study of the Prevalence of CCSVI in Multiple Sclerosis and in Other Neurodegenerative Diseases (COSMO) 
Fondazione Italiana Sclerosi Multipla 
ClinicalTrials.gov identifier: NCT01384825
Status: Recruiting
Summary
The presence of abnormalities in the cerebral venous circulation, defined as Chronic Cerebrospinal Venous Insufficiency (CCSVI), has recently been reported in patients with Multiple Sclerosis (MS), in healthy subjects and in subjects with other neurological diseases. These reports have aroused much interest both in the scientific world and, above all, among the communities of patients and Associations having the aim of aiding people with MS and of promoting scientific research into this disease.
In the literature published so far there is a lack of verification in large samples of the prevalence of CCSVI in MS compared with that observed in healthy subjects and in those with other diseases of the nervous system.
This is an observational study investigating the prevalence of CCSVI in subjects with MS and comparing it with the prevalence observed in a control population consisting of Healthy Controls (HC) and in a population affected by other neurological diseases of the central nervous system of degenerative, vascular, inflammatory and autoimmune origin.
A total of at least 1,200 adults with MS will be included in the study, as well as 400 healthy subjects and 400 subjects with other neurodegenerative diseases.

Vascular Fundus Changes in Patients With High Probability of Chronic Cerebrospinal Venous Insufficiency (CCSVI)
Genetic Disease Investigators 
ClinicalTrials.gov identifier: NCT01356134
Status: Recruiting
Summary
The investigators propose that evidence of chronic cerebrospinal venous insufficiency (CCSVI) may be evident in the vasculature of the fundus. The investigators will be examining fundi of multiple sclerosis patients and Ehlers-Danlos patients to see if evidence of CCSVI can be found in these patients having high risk for CCSVI. The investigators will read the fundus photos, compared to age-matched normals in a "blind" fashion.


Clinical Trial
BRAVE-DREAMS (BRAin VEnous DRainage Exploited Against Multiple Sclerosis)
S. Anna Hospital 
ClinicalTrial.gov identifier: NCT01371760
Status: Not yet recruiting
Summary
To assess in a double blinded randomized control trial (RCT) study design safety and effectiveness of balloon angioplasty of the main extracranial and extravertebral veins in multiple sclerosis (MS) associated to chronic cerebrospinal venous insufficiency (CCSVI). Mean follow-up 1 year. 10-20 Italian centres 445 relapsing remitting (RR)+ 234 secondary progressive (SP), overall 679 MS patients will be randomized, with expanded disability disease scale (EDSS) ranging 2-5.5, age 18-65.
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