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Figure 5. Peripheral femorofemoral VA-ECMO effects in an 81-year-old man. (A) Axial nondiagnostic pulmonary 
CTA image shows contrast material within the superior vena cava (white arrow) and aorta (red arrow), with minimal 
opacification of the main pulmonary artery (blue arrow) due to VA-ECMO effects. (B) Flow diagram of VA-ECMO effects 
depicts the diversion of injected contrast medium into the ECMO circuit and systemic arteries, bypassing the heart and 
lungs. This applies to all VA-ECMO cannulation strategies.

and region of interest. Most of the imaging 
artifact examples provided in this article are 
flow-related artifacts due to the diversion of 
contrast material by the ECMO circulation. In 
most cases, decreasing the ECMO flow rate at 
the time of the contrast medium injection in 
conjunction with the perfusionist is the most 
successful strategy. When this is not a feasible 
option, the radiologist should be aware of other 
strategies for hemodynamically unstable, criti-
cally ill patients.

Pulmonary Artery Evaluation

Unique Challenges
Pulmonary artery evaluation is challenging in all 
VA-ECMO cannulation configurations because 
blood (and thus injected contrast material) by-
passes the pulmonary arteries, the vessel of inter-
est, by design. Being unaware of the alterations 
in the sequence and timing of contrast enhance-
ment in VA-ECMO can lead to nondiagnostic 
images (Fig 5).

Strategies for Optimization
Imaging strategies are aimed at minimizing the 
diversion of contrast material (16–19). Lee and 
Chaturvedi (17) recommended reducing the 
pump flow rate to 500 mL/min or temporarily 
disabling the pump entirely, if feasible, and con-
sidering manual triggering. This allows contrast 
material to pass through the native circulation 
and pulmonary arteries, which are otherwise 
mainly bypassed by the peripheral femorofemoral 
VA-ECMO circuit. Injecting through a central 
venous catheter, if available, downstream of the 
inflow cannula also can obviate this problem.

The central and peripheral sport models of 
VA-ECMO cannulation pose the same scanning 

problem owing to the positioning of the outflow 
cannula downstream of the vessel of interest. 
In these situations, optimal evaluation of the 
pulmonary arteries would also involve decreasing 
the ECMO flow rate to direct contrast material 
through the native circulation.

Changing ECMO parameters should be 
coordinated with and performed at the discre-
tion of the perfusionist and clinical team. Risks 
include clinical instability, oxygen desaturation, 
and thrombus formation. Thus, the ECMO flow 
rate should be titrated to balance the diagnostic 
quality of the CTA images with perfusion settings 
that can be tolerated by the patient (16). ECMO 
parameters should be returned to preimaging set-
tings as soon as possible.

In some situations, the patient cannot tolerate 
ECMO flow changes. Some have suggested in-
jecting contrast material directly into the ECMO 
outflow. However, this strategy would be futile for 
pulmonary artery evaluation since the contrast 
material would bypass the target vessel (Fig 5B). 
A delayed phase relying on recirculation may be 
considered, although evaluation of the distal pul-
monary arteries would remain a challenge.

Aortic Evaluation

Unique Challenges
Aortic evaluation with CTA is challenging, as 
ECMO effects can obscure the region of inter-
est because of insufficient vascular attenuation. 
Peripheral femorofemoral VA-ECMO cannula-
tion effectively creates two bloodstreams: an-
tegrade cardiac output and retrograde ECMO 
return. The point where the two bloodstreams 
meet is called the watershed area, which causes 
a flow-related artifact on first-pass CTA images 
(Fig 6). At CTA, the watershed area manifests as 
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Pseudolesion in der deszendierenden thorakalen Aorta als Folge eines flussbedingten Artefakts
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A: 
Der Grenzbereich (Pfeil) befindet 
sich knapp unter der Höhe der 
Arteria mesenterica superior. 
Grund: zu hoher Fluss der ECMO

C:
Die CTA wurde 30 Minuten später 
mit verringerter ECMO-Flussrate 
Die abdominale Aorta und ihre 
Hauptäste sind besser dargestellt, 
Der Grenzbereich (Pfeil) ist nun  in 
der Nähe der Aortenbifurkation. 
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