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bility Weighted Imaging

» Enhances the presence of
ferritin, hemosiderin and
deoxyhemoglobin

quisite images from which
brain damage, microbleeding
and increases in
deoxyhemoglobin can be
diagnosed

Jaacke EM et al. Susceptibility weighted imaging. Magnetic Resonance in
Medicine, 52: 612; 2004.



Focal or global
Hypoxic-Ischaemic
Injury

Fetal brain injury, due to Hypoxic-Ischaemic (HII) or hemorrhagic events, may be
sociated with debilitating neurological sequelae post partum. Early detection and
possible quantification of HII in-utero may help predict outcome

Volpe, J.J., 2009. Brain injury in premature infants: a complex amalgam of destructive and
developmental disturbances. Lancet Neurol. 8, 110-124.
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n saturation as a biomarker in stroke recovery

NIHSS Change vs Oxygenation Change (% ) of
2" and 3™ Scans for The Affected Hemisphere
15

E NIHSS Change vs Oxygenation Change (% ) of 1
and 2™ Scans for the Affected Hemisphere
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NIHSS Change (2nd - 1st) NIHSS Change (35d -2nd )

a) Correlation between the NIH stroke scale and change in oxygen saturation from the first
day to week two. Increases in oxygen saturation bode well for the patients. b) Correlation
between the NIH stroke scale and change in oxygen saturation from week two to week six.
Increases in oxygen saturation still bode well for the patients but not as dramatically as in

the first two time points.
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JSINgicaffeine decreases blood flow
0 the brain

WO cups of coffeeand you will have a major
change of blood flow to the brain

maybe we should approach Starbucks for funding

l;;_;_,; ig a relatively harmless contrast agent to
~{'the brain and a heck of a lot cheaper



SWI PRE a SWI POST
CAFFEIN- i CAFFEINE







aver brain imaging of arteries using an injection technique
G., 1971. Atlas of the arteries of the human brain.

-~
o



11) Salamon, G., 1971. Atlas of the arteries of the human brain. Sandoz, Paris.




MRA short echo SWI RP-DP MRA

SWI only veins NLS MRA no veins




Imaging Aging

ed that up to 35% of dementia cases
ascular dementia.

ages as a means to predict who
ase.

U

vet Alzheimer’s ¢

ay lead to “cognitive strokes”.

ully this work will lead to collaborations with
aceutical industry to come up with

et otective drugs that will strengthen the vessel
wall or help to prevent its degeneration.
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20tham’'s 1935 work on venous
Iction in a dog model

Tracey Putnam developed an experimental dog
model of venous obstruction to study MS. His
ork supports the recent rediscovery of this
ept by Dr. Paolo Zamboni of Italy.

He stated:

larity between such lesions 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.”

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




the caval system in chronic

1nSion

atients with myelopathies

d stenosis of the left iliac; obstruction of the
n; anomalies of the azygous vein; compression
jocephalic vein; atresia of the internal jugular

ssion of the vena cava.

Aboulker ] et al. Myelopathies par hypertension veneuse intra-rachidienne. Ste De

Neur;jchjrurgie de la langue francaise. 1971.



monstrated that there were venous
es S patients both anatomically and
using angiograms as the gold standard.

0 defined a set of flow ultrasound
ince been hard to replicate.

- Zamboni P et al. Chronic cerebrospinal venous insufficiency in patients with
multiple sclerosis. | Neuro/ Neurosurg Psychiatry 2009;80:392-399.



4: Normal venous structures and normal flow
sverse/sigmoid sinuses are visible in 2D TOF

1S stenotic
C6/C7 is less than 3.4

Intergrated Flow in Cardiac Cycle - C5/C6
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RTS: right transverse sinus; LTS: left transverse sinus;
SS: sigmoid sinus; IJV: internal jugular vein;
REJV: right external jugular vein; LEJV: left external jugular vein 4
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eft: Stenosis at the stump of the LIJV with
jlateral input from the vertebral system
Ignt String 11k



2D TOF MRV MIPed
images showing the
ferior Petrosal Sinus
ining into the Left IJV



CTION: Flow Quantification
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rombuild-up in the basal ganglia

‘-‘ A,B show iron build up in the caudate and globus pallidus for an MS patient (B)
compared with that from an age matched normal (A). C,D show iron build up in

the substantia nigra for an MS patient (D) compared with that from an age
matched normal (C).

Haacke EM et al. Iron stores and Cerebral Veins in MS Studied by Susceptibility
Weighted Imaging (SWI); International Angiology 2010 Apr;29(2):149-57.



= MS patients can also get PD

If MS iron abnormalities are from CCSVI could it
- be that PD shows the same thing?



X Left VA
"<, Right VA
*s, Right WV
W Left EJV
'®, Right EJV
W Left CCA
‘s, Right CCA
w Left WV
‘®, Right WV

Intergrated Flow {ml)
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6/C7 is greater than 3.4 or circulatory flow
of the IJVs

Intergrated Flow vs Cardiac Cycle
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istribution of IPD patients and normal
conuwlsiaccording to the defined categories

mIPD(21)
B Normal (26)
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Categories

The distribution of the two populations had significant
difference (y*=16.1, p<0.01).
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Seatter plot of dominant IJV flow vs.
SubEcdeminant flow at C6/C7 level in
IPIDRpatients and normal controls

C6/C7 dominant IJV flow vs. sub-dominant IJV flow %66107 dominant IJV flow vs. sub-dominant IJV flow
0.6 :

® PDETE) . ® PFDSTE)
osf © PONST(19) os © PONST(4)
* Normal26 * Nommal(26




otal 11V flow normalized to total
erial flow at C2/C3 and C5/C6

O Non-stenotic MS(100)
+ Stenotic MS(223)
Normals (42)

All MS patients with
non-stenotic IJV show
greater than 50% of total

arterial input exiting through
the IJV at both the C2/C3
and C5/C6 levels.



nclusions

ition that may lead to or exacerbate many
dache, idiopathic intracranial
clerosis and Parkinson’s disease

tal [JV flow is le n 7-8ml/sec or the ratio
by the arterial flow is less than 0.5 or the sub-
ow is less than 0.1 you may be at risk for
neurodegenerative disease.

RI with perfusion, SWI, SWIM and flow offer a
complete means by which to assess brain hemodynamics



