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A review by Makdisi and Wang in 2015 reviewed in detail 
the history, indications, techniques, and complications of 
veno-venous (VV) and veno-arterial (VA) extracorporeal 
membrane oxygenation (ECMO) (1). 

My colleagues often say that femoro-femoral VV 
ECMO does not work. However, it will surely not work 
when the cannulas are improperly positioned. This 
important paper has been cited in over 600 articles and 
reproduced in many medical and surgical conferences. 
In the paper, they described the two main configurations 
(VV and VA) of ECMO and highlight the cannulation 
strategies employed in each of them. However, there is 
one important, fundamental inaccuracy in the depiction 
of VV ECMO via femoro-femoral approach (Figure 1). In 
another prominently cited publication by Ventetuolo and 
Muratore, a similar incorrect cartoon has been published 
in the American Journal of Respiratory and Critical Care 
Medicine (2). Several physicians have used these incorrect 

depictions of femoro-femoral VV ECMO in their slides and 
presentations, and a clarification is warranted.

In the figure provided by the authors, by positioning 
the drainage cannula in the inferior vena cava (IVC)-right 
atrium junction, and the reinfusion cannula in the intra-
abdominal/infrarenal IVC, makes this configuration a 
recipe for recirculation (3). The reinfusion cannula should 
be positioned “more proximal” (or closer to the heart), 
it should be positioned at a significant distance from the 
drainage cannula (postulated to be at least 8–10 cm), as the 
distance between the two cannulas has been shown to be 
inversely related to the amount of recirculation (3,4). 

Our recommendation is to place the return cannula from 
the right femoral vein using a single hole/terminal hole 
cannula employing a Bio-Medicus 17 or 19 F cannula and 
using the drainage cannula from the left femoral vein and 
use a multi-hole drainage cannula sized 21–25 F and anchor 
it no higher than 40 cm to avoid recirculation.
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Figure 1 Veno-venous extracorporeal membrane oxygenation via femoro-femoral cannulation approach. (A) The diagram illustrated by 
Makdisi and Wang (1). (B) The optimal approach to avoid recirculation. 
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