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Zlugriiow and/ laminar flow




a representation of flow:
e phase is proportional to velocity.
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the right IJV
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Reflux in LIV

200 300 400 500
R-R Interval (msec)







nvestigational use oni
Mot for diagno:

ry

€ -><—f}—>
i
«\\

Overlay _» CTORFIELD =

Study Load

Vessel Modeling
Velocity Waveform
Particle Seeding




mal veins and abnormal arteries:
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At the C2 neck level the right 13V carries the majority of
the venous outflow. The left IJV carries almost no flow,
the acquisition slice is positioned just below the possible
atresia. The left VA carries around 1.60ml/s of flow down
the neck but shares a similar but inverted flow profile with
the carotid and vertebral arteries.




2D TOF MRV MIPed
iImages showing the
nferior Petrosal Sinus
ining into the Left IJV

‘MIPed Coronal Image
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Integrated flow
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The LIJV has a reflux in its flow pattern which likely extends back to

the inferior petrosal sinus.
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Average Velocity Plot
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How analysis at C2-C3 Level
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o functioning 1JVs: What would be the consequence of
treating one of these and causing a complete obstruction?
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We need to understand when it is appropriate to treat and
when not. We need to understand the role of the venous
vasculature in brain function.




HOoWw and structure: Two possible
juides for treatment

ere structure abnormailty such
han 50% or higher then we
eat it.
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vever, what if the flow is in fact normal?

worth the risk of damaging two healthy
~ veins that are doing their job in carrying the

flow even though other aspects of the system
may be compromised (such as the vertebral
plexus, externals, vertebrals, etc.)?




ominance of IJV flow in normal controls versus two
ppulations: Non-Stenotic and Stenotic Patients.
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Comparison of non-stenotic MS patients out of the 200 MS patients and 50 normals using the ratio of
IJV flow diivided by total arterial flow: F(1JV)/F(tA). (Doepp et al., Neuroradiology, 2004).

(Type I: F(IJV)/F(tA)>=2/3; Type II: 2/3>F(IIV)/F(tA)>=1/3; Type llI: F(1IV)/F(tA)<1/3)




Results: Dominant vs. Sub-dominant
Venous Flow Rates
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Flow rate scatter plots of sub-dominant vein vs. dominant vein for 100 MS patients each
site symbol-coded by Doepp categorization criterion. Red and blue correspond to Site 1

and Site 2. Diamonds, triangles and squares correspond to Types I, Il and Ill. Solid
symbols are stenotic MS cases (UL and LL stenosis, bilateral stenosis, diffused
stenosis and TVM). Green circles represent patients with abnormal valves.
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lesion load vs 1]V flow

lesion vs IJV(C6)

total IJV flow rate (ml/s)



Frequency

parison of CSF Flow Rates (ml/s)

2000

40,000
Flush Duration [%cc]

CSFp-(FR) [mlis]

Comparison with Baledent et al.,
2001

16 healthy subjects
Flush Duration = (40£10) % cc

Balédent O, et al. Cerebrospinal fluid dynamics and
relation with blood flow: a magnetic resonance study
with semiautomated cerebrospinal fluid segmentation.
Invest Radiol. 2001,36:368-377.




g
E
2
3]
o
z
5
[T

Example of normal CSF flow

CSF compared to IJVs and ICAs flow
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Example of high negative peak CSF flow

CSF compared to IJVs and ICAs flow
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Whyaperform MR imaging before and
aiter treatment? We need to:

e and iron content quantitatively
nitor arterial, v

ous and CSF flow changes

-_normal flow in both I]Vs as a marker not to treat

~ e 3D vascular data to plan the intervention
rare of situations which may not be treatable

@ categorize different types of MS populations
] serve as a baseline to study the anatomy and
flow after treatment if complications develop




~ Conclusions

derstand the hemodynamics and fluid
yman brain.

' ts should be imaged before and after
nent and IRs should participate in IRB
n studies for full data documentation.

- @ We should then create an international database
- to better understand the vascular system and its
role in neurological diseases such as MS.




Conclusions

1age as many normals as possible.

umber of patients being imaged and/ or
Us; we need age matched normal

is patient population.

isit Ju1 for updates in MR imaging
s, publications, educational material and new
ation results.
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