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The CTC conducts medical care and assessments for various The following Systerm ] oaa e In recent studies conducted at the Connective Tissue Clinic, the
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non-invasively assessing a patient's risk ot aortic rupture Is by Tissue Clinic with the —— reviewed the technical aspects of the project, creating various
monitoring the size of the aorta, using medical equipment. Droper tools to assess ooz | |/ o / ,‘ Mgﬁ:j:f presmgm / methods for deriving the final product. Initially, the team
However, this method does not consider various health, genetic the mechanics of the Algoritm experimented with various methods for deriving the aortic
and lifestyle factors that could be affecting the patient. The team impedance which included the utilization of ImageJ for denoising
was tasked with developing a means of non-invasively assessing aorta. /Ecmmm/i and removing artifacts, and LabVIEW for performing Fourier
aortic mechanics in these patients to monitor their risk for aortic analysis, and calculating aortic impedance. It was concluded that
rupture, using various sets of data acquired by medical 1) Aortic Impedance Spectra In order to calculate the impedance, using multiple software’s requires a lot of manual work. The_ group
equipment. the following equation is utilized: focused on more autonomous me_thoc_js to meet the su_perwsor’s

. i . From the two data sets, the following plots are created: requirements. Upon further investigation with the provided data,
The project will involve Pulse Wave Doppler Echocardiography, Pn Aortic Pressure the team aareed upon utilizina MATLAB as the onlv external
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_ _ - n software used for the development of the required algorithms.
Echocardiography as the three main acquisition systems. These - Magnitude/Phase of Blood Pressure
systems will provide the team with the various datasets, including | o4 PR, o |
aortic flow, arterial blood pressure and aortic strain, respectively. - Magnitude/Phase of Blood Flow Wh_ﬁ_ | The team has developed and finalized two MATLAB scripts. One
In addition, each of these acquisition systems will provide R A —— i is responsible for deriving the aortic impedance spectra and the
separate Echocardiographic (ECG) data, that will be utilized to g 011 | oth_er for con_structlr_\g _the aortic pressure strain loops. Us_lng
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The team utilized MATLAB to design a custom image processing g | ! input datasets, performing the necessary calculations, finally
algorithm to analyze the Doppler Wave images as well as 1 o | g exporting the desired plots.
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Pressure Strain loops. These are th.e two maln_dellve_rables given 1z s 4 85 6 7 8 3 ® wishes to closely monitor the effectiveness of the scripts and are
to thg tea_m by _the CTC. .These c_lehverables will pro_wde the open to providing future updates to further support the needs of
cardiologists with useful information on the mechanics of the the external supervisors.

aorta, which will be used to assess the patient’s need for surgery. 2) Pressure Strain Loops

The finalized 'Pressure Strain Loop’ is produced from the two following plots: Overall, the project turned out to be a huge success, with various
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Design Process - Arterial Blood Pressure Versus Time Cyan principal concepts covered. The group successfully managed to
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1) Aortic Impedance — This is the first of the two main deliverables. _ Strain Versus Time — meet all project requirements, satistying the needs of the
The main output is the ‘Aortic Impedance Magnitude Vs Harmonic O | Connective Tissue Clinic.
Number’. This plot includes the first 10 harmonics, requested by the o AerwblooaPssrevaTine v _ :_.
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All procedures are completed autonomously with a friendly ‘User-
Interface’ present throughout the steps of the processing program.
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