Supplementary Methods S1: Contrast Timing Calculation
Example: arterial ECMO limb injection
ECMO flow was 400 mL/min through a 0.25-inch (0.635 cm) diameter circuit tube in a patient weighing 4 kg. Contrast was injected at 5 mL/s. The distance from the injection site to the aortic cannula tip was 110 cm.
Scan delay calculation: tube internal radius r = 0.317 cm; dead-space volume from injection site to aorta = πr² × 110 cm = 34.7 mL ≈ 35 mL. For an  ECMO flow of 400 mL/min (6.6 mL/s), the transit time to the aorta = 35 mL ÷ 6.6 mL/s ≈ 5.3 s. Using  an injection of 10 mL of iodinated contrast over 2 seconds, the contrast bolus reached the aorta within approximately 7 seconds of injection onset. An additional 2-second delay was enforced  to allow for opacification of the coronary arteries, ascending aorta, and descending aorta before scan initiation.
Example: intravenous injection with ECMO flow modulation
Contrast dosing was weight-adapted. In patients weighing less than 10 kg, 3 mL/kg of iodinated contrast was administered at 2 mL/s, followed by a 15 mL saline flush. In patients weighing 10 kg or more, the contrast was administered at 2.0–2.5 mL/kg at 3 mL/s, with a 20 mL saline flush.
Scan timing was adjusted to the target anatomical structure: pulmonary arteries were imaged approximately 2 seconds after saline flush completion; pulmonary veins at approximately 4 seconds.
The ECMO flow was reduced to a minimum of 200 mL/min in patients weighing more than 7 kg during the contrast administration. In patients weighing less than 7 kg, the saline bridge was temporarily opened and both venous and arterial cannulas were briefly occluded to functionally isolate the patient from the circuit, which  directed  the entirety of the contrast bolus through the native circulation. Baseline ECMO flow was restored immediately after image acquisition in all cases.

