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Arterial vs Venous Thrombosis " TiROMBUS What is a Shear Rate?
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Elevated LCIV Velocity Observed in IVCS Patients
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Elevated shear rates
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Hypothesis

Patients with IVCS have greater iliac vein shear rates
than healthy patients, which may increase their risk for thrombosis
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Methods

Clinical Data (IRB-HUMO00212189) A_prsotoen [ r—
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Subjects: IVCS & DVT/lower extremity venous symptoms

Controls: no IVCS or DVT

Retrospective CT/MR & prospective ultrasound (US)
* Target locations ¥ for ultrasound measurements e ms——
* Anatomical iliac vein model derived from CT or MR
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Computational Fluid Dynamics (CFD) Simulations
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Input: inflow waveforms & IVC Windkessel model Output: 3D-dynamic

informed by clinical data ¢!

Assi 12 et al., JVSVL 2023

pressure, velocity, & shear rate
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Simulation Validation Against Ultrasound Velocity

Average Velocity Over
Respiratory Cycle
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RCIV vs LCIV Statistical Analysis hssi 12 et al, Frontiers Bioeng & Biotech 2024
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Control have no statistically significant differences between RCIV and LCIV
Subjects have large differences in shear rate between RCIV & compressed LCIV
*p < 0.05, **p < 0.01, ***p < 0.001 (n = 4, 4)
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Controls vs Subjects Statistical Analysis Take Home Messages

A RCIV Ctrl vs Subj B LCIV Ctrl vs Subj
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«  Control patients do not have significant hemodynamic differences between the RCIV and LCIV

1 - — +IVCS patients experience larger shear rates than controls

RCIV + Mechanical activation of platelets through shear may explain the permissive role of IVCS in thrombus formation
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Ongoing Prospective Study Study Overview
Methodology: evaluate whether demographics, traditional ultrasound metrics (velocity,
diameter), or derived ultrasound metrics (% stenosis, flow, shear rate, ratios) are best to
predict adverse events
Adverse Events
1. DVT
Goal: can we use ultrasound to risk stratify May-Thurner patients? Ult i locati
* IVC
* LCIV at compression
« LCIV distal to compression
* RCV
* LEIV
* REIV
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Ultrasound-derived metrics Cohort & US-derived metrics
Domographics
Partcipants.
Age (years) 3881114
Diameter zﬂ (kgim2) 25353 Vossel Mean Velocity  Peak Velocity  Diameter  Flow  Shear Rate
\ Eorel) e (cmis) (cmis) (cm) (Umin) (1ls)
Male 7(233) vc 128176 39.6+£23.0 12+04 1.0£09 118470
) LCIV compressed 13376 39.5£19.9 05£03 02£03 3264263
Race
White 2790 LCIV distal 9950 2845128 09:04 04:04 136103
Black 13 RCV 87443 262£130 1004 05:06 101468
Ottiei 2(67) LEV 7734 246151 10403  03:02  B87:7.0
W Comorbidities REIV 116+ 144 34.9£359 08+03 04%04  154+19.0
” Smoking Hx 7(233)
Pregnancy Hx 20 (66.7)
Velocity —
Coagulopathy 1(33) erive e
Oral Contraceptive Use 4 (13.3) i‘a""“ (%" Vetaity R 3? 3 = 3209
X diameter\? TSN 40133 ontalateral Velocty Rato +
Flow = velocity =m* (_) Achvariie Evnts \cusn:nelu:l ve‘loDcuy R':u; : :} ; : :) :
e o) ontratateral Diameter Ratio :
. Ipsilateral Diameter Ratio 06+0.2
Leg Sweli 10(@33
Shear Rate = 22velocity Voo T Contralateral Shear Rate Ratio  3.9.+35
diameter PE 3(10) Ipsilateral Shear Rate Ratio 38149
Any Event 12 (40)
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Univariable Statistics for DVT Outcome Acknowledgements
Increased in no-DVT cohort Increased in DVT cohort
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