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Systemic vascular impedance is a mathematically derived spectrum that Systemic Vascular Impedance/Aortic Input Impedance? Keyboard
indicates opposition to pulsatile blood flow. Impedance cannot be directly + Total impedance of the systemic vascular system " Nicolet | Nicolet | q
measured; rather, it is calculated using data from pulsatile waveforms and + Necessary measurements \SS,:‘;L, ,n%:fo, ) |
blood volume flow waveforms. Three years ago, Dr. Nancy Sweitzer * Pulse Pressure Waveforms from carotid and brachial arteries e
conducted research on impedance to blood flow using tonometry and blood +  Sphygmomanometric values from brachial artery
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instruments can be reutilized for further use in future research. System 3
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* Ventricular failure is the number cause of death in people with RESULTS Q Q

cardiovascular diseasell) . . - . .
Figure (3). A schematic diagram depicting the integration of

instruments that could measure systemic vascular impedance.

* Vascular impedance is traditionally measured invasively, and

therefore is a costly and risky procedure that is not often measured in
humans(?

CONCLUSION/FUTURE WORK

From the instruments we have working, we can take simultaneous EKG,
pulse pressure, and sphygmomanometric data. However, one lead of the
EKG does not work. Our client is now aware of the capabilities of the
instruments, as well as what instruments are missing.
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Dr. Sweitzer‘s research centered around investigating the efficacy |
of various biomarkers as predictors of cardiovascular health as well as it | Future Work
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the effects of cardiovascular drugs on those biomarkers. Researchers in (\M k - Complete a manual for the machines
the field laud impedance as a much more descriptive measurement I ~ Mean Cuif Pressure Acqui . . gi i that data for i 4
* Acquire a Doppler echocardiogram machine so that data for impedance
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. Mode: Trial Max Cuff Pres Volume W|ndkESSEI mOdE|
observed pressure wave form. Many researchers have elaborated this ﬁWaVeforms; 8P 3 (iheoymm@ BP1 |BP2 |BP3 Abort| Sys || Dia | Review {:ﬂ Replay | Close
model to include more components that explain various physiological REFERENCES
phenomena. Shown in Figure (1) is a four component modified- Figure (2). Actual EKG and blood pressure data of a
Windkessel model. Systemic vascular impedance can be taken as the team member acquired from the machine 1. N. Chesler, "VTB-Research", Vtb.bme.wisc.edu, 2016. [Online]. Available:
equivalent impedance of these components, though only as an estimate. http://vtb.bme.wisc.edu/research.html. [Accessed: 18- Oct- 2016].
| | System Summ?ry' . 2. R. Kelly and D. Fitchett, "Noninvasive determination of aortic input impedance and external
C,: Proximal compliance C; Distal Comp.l'ance | System 1: Nicolet Cuff Sensor and Nicolet Cuff Inflator left ventricular power output: A validation and repeatability study of a new technique",
L: Inertia of blood Rs: Peripheral resistance e Pulse pressure waveform, SyStO“C and diastolic pressure, myoca rdial Journal of the American College of Cardiology, vol. 20, no. 4, pp. 952-963, 1992.
~f Y ~/ Aorta ‘—;—Zé— electrical rhythm 3. Y. Kato et al., “Noninvasive simultaneous measurement of blood pressure and blood flow
= System 2: Nihem and components velocity for hemodynamic analysis,” 2016 38th Annual International Conference of the IEEE
Hypothetical arterial system Engineering in Medicine and Biology Society (EMBC), Orlando, FL, 2016, pp. 2570-2573. doi:

* Blood flow, blood pressure, tonometry, blood oxygen levels,

_ _ 10.1109/EMBC.2016.7591255
myocardial electrical rhythm

P,: Proximal blood pressure P,: Distal blood pressure

. . . 4. R. Goldwyn and T. Watt, "Arterial Pressure Pulse Contour Analysis Via a Mathematical
Figure (1). The Windkessel model uses an electrical System 3: Hokanson Cuff Inflator Model for the Clinical Quantification of Human Vascular Properties"”, IEEE Transactions on

circuit as an analogy for the systemic vascular system * Asculatory systolic and diastolic pressure Biomedical Engineering, vol. -14, no. 1, pp. 11-17, 1967.



