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Why perform MR imaging before and
after treatment?

We need to:

2. monitor. lesions and Iron content

3. monitor arterial, venous and CSF flow changes
3. use the 3D data to help plan the intervention
5

serve as a baseline to study the anatomy and
flow after treatment if complications-develop



The CCSVI MR Imaging Protocol: MRI offers a
number of critical measures for MS patients

V Conventional MRI: FLAIR, T2, T1 pre/post contrast
V Post contrast time resolved MRA/V: to find the stenoses

V Flow quantification: to find the abnormal fluid dynamics
(this can include veins, arteries and CSF)

V SWI: to find the iron and venous damage in the brain

V Quantify these effects before/after balloon angioplasty

Please visitvww.msmri.comfor more information.



http://www.ms-mri.com/
http://www.ms-mri.com/
http://www.ms-mri.com/
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MULTIPLE SCLEROSIS

2 Cause  unknownet-her e
2 2 to 3 times more women than men

3. The symptoms - mild to debilitating :
vision problems;
loss of balance and/or coordination,
extreme fatigue,
speech or memory failure;
muscle stiffness and paralysis.

3 MRI visualization of white matter lesions
used to confirm the diagnosis of MS




The venous system

U the venous system has long taken second place to the study of the
arterial system

U a careful look back into the early understanding of the origins of
cardiac circulation by William Harvey reveals that the study of veins was
the catalyst that led to understanding cardiovascular circulation

U In this particular instance, Harvey made the observation that the
valves in the veins led to unidirectional flow and hence blood must travel
In a circle

U as Brecher notes in his review of the history of venous research, this
one major breakthrough may well have been
nthe greatest piece of venous

U today we are rediscovering the role of the veins in numerous diseases,
with the current breakthrough by Zamboni being the presence and
association of abnormal venous flow in multiple sclerosis
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Veins in multiple sclerosis

U Cruvellhier in 1839 discusses abnormal vasculature in MS
U Rindfleisch in 1863 noted an engorged vessel in the center of a
plaque
U Charcot in 1863 described vascular obstructions in MS
U Borst in 1903 mentions the process of significant vessel
narrowing to the point of complete obliteration
U Pette in 1931 noted that in post -vaccinal encephalitis and in
encephalitis following measles that characteristic lesions are
situated around veins
U Putnam in 1935 discussed vascular abnormalities
U he obstructed venous flow in the cerebral veins of 14 dogs
U they developed lesions similar to encephalitis or multiple
sclerosis
U on occasion, Putnam observed clotting and perivascular
hemorrhage in encephalomyelitis



Veins in multiple sclerosis

U at least patho-anatomically Fog considered MS to be a
periphlebitis, as shown by himself in 1948 in the case of
plagues of the spinal cord

U Schlesinger in 1939 saw extravasations following the

distribution and shape of plagques in advanced cases of
multiple sclerosis after injection of monkey brain with hot
carmine-gelatin solution

U Schelling in the 1980s notes the mechanical role
associated with the veins

U Zamboni in 2009 suggests CCSVI as a mechanism for
venous involvement
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Re-c al | PuUt ntamo s
venous obstruction

Tracey Putnam, Boston City Hospital,
developed an experimental dog model of
venous obstruction to study MS. His work
supports the recent rediscovery of this concept
by Dr. Paolo Zamboni of Italy.

He stated:

NThe similarity betw
and many of those seen in cases of
multiple sclerosis in man is so striking
that the conclusion appears almost
inevitable that venular obstruction is

the essential immediate antecedent to
the formation of typical sclerotic
plaques.o

‘ ) Putnam (1935). Studies in multiple sclerosis: encephalitis and sclerotic plaques
produced by venular obstruction. Archives of Neurology and Psychiatry. 33: 929-940.




CCSVI

Chronic cerebro-

spinal venous
Insufficiency.

Zamboni noted narrowing
of the veins at the neck or
spine was restricting
blood flow and dangerous
levels of iron were
accumulating in the brain

(65 case studies)




Vitamin D
U vitamin D plays a role in the health of the endothelium

U Cecik and Stein state:

"Vitamin D deficiency has been associated with many systemic disorders,
Including infectious, inflammatory, and autoimmune conditions,
cardiovascular disease,hypertension and atherosclerosis, neuromuscular
function, cancer, neurodegenerative diseases and neuropsychological and
functional outcomes in the elderly population."

U Nemerovski, et al state that "vitamin D deficiency was implicated in
several types of vascular disease including peripheral artery disease,
atherosclerosis, myocardial infarction and ischemic stroke

U vitamin D plays an anti-inflammatory and immunomodulatory role and
that it prevents the induction of EAE if administered before triggering of
the disease and noticeably improves clinical outcomes.
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Reduced perfusion

U back in the 1980s, Swank, et al found that past the age of
40, MS patients had markedly reduced blood flow compared to
normal subjects

U MRI has shown that there is reduced perfusion in more
severe PPMS

U elevation of CBF and CBV has been reported in NAWM of MS
patients several weeks before focal leakage of the BBB and
plague formation and in NAWM regions adjacent to areas of
decreased gray matter in MS

U Yamamda proposes that GM hypoperfusion in MS is likely to
be secondary to white matter injury

U regions of lower perfusion predominantly in deep GM were
observed in the primary and secondary progressive cohorts

U chronic lesions show decreased and sometimes no flow



Reduced perfusion

U Juurlink comments that the reduced perfusion can be detrimental to
oligodendrocytes, preferentially affect white matter, cause demyelination,
and lead to microglial activity.

U He notes that these can be most marked in the optic nerve and tract.
U He then states:

"There is now ample evidence that ischemic insults of sufficient severity

can cause upregulation of cell adhesion molecules onto the endothelial

cells, thus allowing infiltration of leukocytes into the brain parenchyma,
resulting 1 n an 1 nflammatory | esi on

U Juurlink goes on to point out that hypertension of genetically susceptible
lesions (recall that reduced vitamin D can lead to increased hypertension)
leads to vascular damage which in turn leads to ischemia.



Reduced perfusion

U Barnett and Sutton note that there are two relevant types of lesions
U Pattern two which are perivenous in location, associated with
degenerating and remyelinating shadow plagues; and
U Pattern three, non-vascular centered plagues associated with
oligodendrocyte apoptosis at the active plaque edge.

U Some patients might show only one type preferentially showing
the pathologic heterogeneity of the disease.

U Lucchinetti notes that in Balo concentric MS, the edge of the
expanding rings contain preserved myelin but that in this edge region
there is intense expression of hypoxia-like tissue damage (D-110
epitope), regulators in the hypoxic pre -conditioning (HIF-1a) and
stress proteins which afford protection against hypoxic injury
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MRI with caffeine offers the potential to
study cerebrovascularreserve: caffein
decreasesblood flow to the brain

two cups of coffee and you will have a major . change: of
blood flow to the brain

maybe we should approach Starbucks for funding

at least it'is a relatively harmless contrast agent to use to
study the brain and a heck ofia lot.cheaper






