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Supplementary Content 2:
Pulse Doppler Measurement of the Flow in the Aorta Phantom

To check the basic flow properties created in the aorta phantom, the flow speed in the aorta
phantom was measured with the conventional pulse Doppler imaging method.

First, the aorta flow was created only using the cardiac pulsatile pump and no ECMO flow was
delivered. The stroke volume and the heart rate of the cardiac pulsatile pump were 30 ml and
60 bpm, respectively. Fig. SC2-1 shows a pulse Doppler image of the ascending aorta. The
maximum speed to the anterograde flow direction was measured to be 20.4 cm/s, which was in
arange of blood flow speed at the left ventricle outlet (0 — 50 cm/s) in patients with lower output
syndrome'. After the systole peak, the retrograde flow up to 11.3 cm/s was observed. The

backward flow might be caused by incomplete ball valve actions (e.g., bouncing) in the cardiac

pump.
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Figure SC2-1. Pulse Doppler imaging of the ascending aorta of the aorta

phantom with only the cardiac pulsatile flow (Stroke volume: 30 ml).
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Figure SC2-2. Pulse Doppler imaging of the descending aorta of the
aorta phantom with only ECMO flow (2.0 L/min).

Second, the cardiac pump was stopped and only ECMO flow (2.0 L/min) was created in the
aorta phantom. Fig. SC2-2 shows a pulse Doppler image of the descending aorta in this
condition. Since the ECMO pump creates a constant flow, the pulse Doppler image shows a

constant flow feature, and the retrograde flow speed was measured to be 50.7 cm/s.
There was no leakage found in the thoracic aorta or the flow circuit. The flow rate at outlets of
the trifurcation branch and the abdominal aorta (water tank A and B in Fig.1) in different ECMO

pump settings were measured using a weight scale (Table SC2-1).

Table SC2-1. Flow rate at outlets in different ECMO flow settings

Cardiac ECMO Flow rate at the Flow rate at the
pump pump trifurcation branch abdominal aorta outlet
(Water tank A) (Water tank B)
2.7 L/min 0 L/min 0.5 L/min 2.2 L/min
(SV: 30 ml, 0.35 L/min 1.3 L/min 1.75 L/min
90 bpm) 1 L/min 1.7 L/min 2 L/min
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