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Objectives/Goals Abstract
The objective of this project was to create a mathematical model to g ratignfof response to
administering inversion therapy to those with dural leak or low infg P) positional
headaches.
Methods/Materials
When researching to see what mathematical models e anial pressure (ICP), |
found that they all relied on physiological models th&Jai phenomenon called a jugular
vein collapse, a variable from the venous system where thg jhgqular vel 3¢ upright position contracts,
on ICP. | then took existing mathematical and biological 8g and modified them to account for a
craniospina fluid volume loss from adural leak aswg ®Qanges from inversion therapy. |
then programmed my equation into MATLAB to pr¢dace edicted the relationship of ICP
over time after inversion therapy in the setting of ad
Results
To seeif my model correctly predicts ICPin afig pght patient, | set variables in the model to
reflect anormal patient's physiology. My moslg Keslishes the initial 1CP pressures of a normal

ICPof 1, 2, and 3mm Hg, which

supine ICP. Finally, | set variablesin thg
inverted to achieve an ICP of 1 R ‘
although the effect wore off a&{iMeprogressed, Bg expected, inversion delivers sustained relief (in the
form of an upright ICP in anorms i Q

person, in accordance with current Zlal ues

Conclusions/Discussion
My results have large implicg
shows that inversion therapy Ampk -cost inversion table, can provide pain relief for dural
leak headaches for 3-4 hqurs! er to the conventional wisdom which states that any
positive, ICP increasin ' herapy would dissipate within minutes. Replacing or at least
augmenting conventi ain mesicatigng with inversion therapy could result in decrease in opioid use or

invasive treat leak headaches, which effect 500,000 individuals in the US every year.
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m

Summary t N
| creat n atical model to predict intracranial pressure after inversion therapy for those with
dural leak showing that inversion therapy resultsin relief of these headaches.

Help Received N
None. | learned how to solve differential equations using derivative calculus videos on Khan Academy. |
taught myself MATLAB using the MATLAB website and forums.
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