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Editorial

Multiple sclerosis is a non-hereditary neurodegen-

erative disease caused by an autoimmune process that

results in demyelination of axons in the central nervous

system thus leading to a broad spectrum of neurologi-

cal symptoms. The etiology of multiple sclerosis is

multifactorial and a single cause explaining all aspects

of the disease has not yet been identified. Authors have

agreed that this disorder is most likely due to a combi-

nation of factors, which includes a genetic predisposi-

tion, combined with environmental elements and pos-

sibly an infectious component.

The cascade is initiated by the blood-brain barrier

breakdown. This allows T-cell infiltration into the cen-

tral nervous system, which triggers an inflammatory

process that causes axonal myelin sheath damage re-

sulting in poor neuronal action potential propagation.

Oligodendrocytes attempt to remyelinate, although

insufficient to compensate for demyelination in the long

term. The end result is permanent neuronal scarring

and damage and loss of parenchyma(1).

According to the National Multiple Sclerosis Soci-

ety, multiple sclerosis patients may present three dis-

tinct clinical courses: relapsing remitting, primary pro-

gressive, and secondary progressive(2). In the last five

years, additional propositions have been made to un-

veil the causes of multiple sclerosis. Zamboni has raised

the possibility that multiple sclerosis and chronic

venous disease may share some key features, particu-

larly, increased iron deposition in the brain(3). This has

been first described by Adams et al.: “In active multiple
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sclerosis cases, hemosiderin is found in the areas of in-

tense edema and myelin pallor, often associated with

marked perivenular lymphocytic cuffing”(4). This hy-

pothesis has been supported by the initial observation

of an unusual reflux from the chest into the internal

jugular veins of a multiple sclerosis patient during a

Doppler examination of the carotid arteries during Val-

salva maneuver. This abnormal blood flow pattern has

been termed chronic cerebrospinal venous insufficiency

and was subsequently observed in other multiple scle-

rosis patients. According to the Italian research team,

this inadequate cerebral venous outflow would decrease

shear stress in the vessels walls, increasing the transen-

dothelial permeability and ultimately disrupting the

blood-brain barrier, which would allow erythrocyte

extravasation into the perivenous region. The macroph-

age degradation of extravasated red blood cells would

create tissue iron overload and the resulting hemosid-

erin-laden macrophages would then release cytokines

which activates T-lymphocyte recruitment and attack

of the myelin sheath. Finally, the development of B-cells

with antibodies against myelin would lead to a chronic

autoimmune reaction.

The diagnosis of chronic cerebrospinal venous in-

sufficiency can be performed with Doppler ultrasonog-

raphy of the neck to evaluate the internal jugular and

vertebral veins, or with transcranial color-coded Dop-

pler sonography to evaluate the blood flow in the deep

cerebral veins. Both examinations must be performed

twice, once in the supine and subsequently in the sit-

ting position.

In the case of Doppler ultrasonography of the neck,

the aim is to identify the presence of reflux in the inter-

nal jugular veins and/or vertebral veins, reflux in any

of the deep cerebral veins, evidences of internal jugular
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veins stenoses, flow not detectable by Doppler in the

internal jugular veins and/or vertebral veins and re-

verted postural control of the main cerebral venous

outflow pathways. Normally, in the supine position the

outflow is predominant through the vertebral veins,

while in the sitting position it should happen via the

internal jugular veins. Reflux in the internal jugular

veins or in the vertebral veins is considered present if

there is a reversal of flow lasting more than 0.88 sec-

ond. In healthy patients, the venous flow is always di-

rected towards the heart regardless of the position of

the head.

With transcranial color-coded Doppler sonography,

reflux in the deep cerebral veins is considered when it

lasts more than half a second. Normally, the flow is

unidirectional and away from brain in both supine and

sitting positions. Chronic cerebrospinal venous insuf-

ficiency is considered to be present when two of these

sonographic criteria are met, becoming also an indica-

tion for venography.

Zamboni et al. have performed venography in a

heterogeneous group of 65 patients suffering from ei-

ther of the three major types of multiple sclerosis and

found them to be positive for chronic cerebrospinal

venous insufficiency according to the aforementioned

criteria(5). For cases in which the lumen reduction was

greater than 50%, angioplasty was performed exclu-

sively at the levels of the internal jugular veins and/or

azygos veins. The group concluded that endovascular

treatment of chronic cerebrospinal venous insufficiency

is feasible and safe with a negligible rate of complica-

tions. Endovascular treatment successfully decreased

the venous pressure in all treated segments with sta-

tistical significance between pre- and postoperative

values. The data showed that relapsing remitting pa-

tients significantly improved eighteen months post

angioplasty, while primary progressive and secondary

progressive patients had limited improvement at six

months and no significant improvement after eighteen

months. All the relapsing remitting patients with

post-procedural patency of internal jugular and azy-

gos veins and remained relapse-free through the whole

study period, and the number of patients with active

lesions at MRI decreased from 50% to 12%.

According to Zamboni et al., clinically defined

multiple sclerosis is strongly associated with chronic

cerebrospinal venous insufficiency, somehow linked to

abnormal venous hemodynamics caused by multiple

extracranial venous strictures(6). Overall, angioplasty

seems to be a promising avenue mainly for the relaps-

ing remitting multiple sclerosis course, offering signifi-

cant improvement in long-term neurological outcome

with no relapses in patients with stable venous patency.

Patency rates could hypothetically be further improved

by stent insertion; however there is currently low avail-

ability of such devices with appropriate size and length

in the market.
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