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Focused cardiac point-of-care ultrasound is a well-established tool for hemodynamic
monitoring during the management of patients admitted to the emergency room,
intensive care unit, and operating room.[1-5] The focused cardiac point-of-care
ultrasound protocol[1,2,5] comprises the assessment of the preload and filling of the
ventricle, the analysis of left ventricle systolic and diastolic function, and the evaluation
of right ventricle function.[1-5] Therefore, the protocol assists the decision-making
process during the management of hemodynamically unstable patients.
We developed a mobile application (app) for Android® platform aiming to
facilitate and help anesthesiologists in training to learn how to make decisions during
periods of intraoperative hemodynamic instability. The app, named iEcho®, is registered
with the National Institute of Industrial Property (INPI) under the number:
BR 512016001497-0. It is a software developed to facilitate the training of
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anesthesiologists in point-of-care cardiac ultrasound, as well as to assist the decisionmaking process during intraoperative hemodynamic instability.
The app was developed based on flowcharts covering echocardiographic
assessments and their clinical interpretations, and it uses pulsed Doppler and tissue
Doppler to evaluate left atrial diastolic function and pressure; tissue Doppler to analyze
left ventricle function; and the measurement of the left ventricle end-diastolic diameter
to assess left ventricle end-diastolic volume. Therefore, it enables the analysis of the left
ventricle volume, and its systolic and diastolic functions, and it also suggests treatment
options for the hemodynamic unstable patient.
While using the iEcho®, the anesthesiologist must observe the following steps
(Fig. 1A):
1. Register the patient on the app.
2. With Transthoracic Echocardiogram (TTE), capture the apical 4-chamber view;[1,5]
or with Transesophageal Echocardiography (TEE), capture the mid esophageal 4chamber view.[3] The pulsed Doppler should be positioned at the point of coaptation of
the mitral valve leaflets to calculate the velocity of the E wave.[2-4]
3. With Transthoracic Echocardiogram (TTE), capture the apical 4-chamber view,[1,5]
or with Transesophageal Echocardiography (TEE), acquire the mid esophageal 4chamber view.[3] Then, the tissue Doppler is aligned to the lateral mitral annulus, and
the velocity of both the lateral E’ wave and the lateral S’ wave is calculated.[2-4]
4. With the TTE on the parasternal short-axis view[1,5] or the TEE on the transgastric
short-axis view,[3] calculate the Left Ventricle End-Diastolic Diameter (LVEDD).[2-4]
After acquiring E wave velocity, E’ wave velocity, S wave velocity and
LVEDD, the data must be entered on the app (Fig. 1A). Alongside where each
parameter is entered, there is a question mark icon (Fig. 1A). When the icon is clicked, a
page opens with the technical information required for accurately acquiring the
echocardiographic measurements.
When this step is finished and all measurements entered, the app will
automatically inform the user whether the left ventricle has normal or decreased
contractility, the severity of diastolic dysfunction (normal, Grade 1, 2 or 3 diastolic
dysfunction),[4] and will suggest the most appropriate therapy for the patient,
depending on the data entered into the software (Figs. 1B and 1C).
The app aims to facilitate the learning process of anesthesiologists who are at the
beginning of the learning curve of point-of-care cardiac ultrasound,[5] as well as to

promote clinical interface between the echocardiographic data obtained and the patient's
hemodynamic instability, assisting the decision-making process to attain better clinical
outcomes.
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Figure 1 A, iEcho® app home page with patient demographics to be filled out and the
measurement of mitral E wave velocity, lateral mitral annulus E’ wave velocity, lateral
mitral annulus S’ wave velocity, and left ventricular end-diastolic diameter. (B and C)
Flowchart depicting the analysis of the diagnosis of hypotension and suggesting
treatment automatically delivered by the application software. MAP, Mean Arterial
Pre ure; E/e’, Ratio between mitral E wave velocity and mitral lateral annulu E’ wave
velocity; S’, Velocity of left ventricular contraction represented at the lateral mitral
annulus; LVEDD, Left Ventricular End-Diastolic Diameter.
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