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Femoral vessels are the most used periphe-
ral vessels for veno-arterial Extracorporeal 
Membrane Oxygenation (ECMO) support 
in adults and older children. They are ea-
sily harvested and are associated with a low 
incidence of neurological events. 
In order to reduce bleeding and infection, 
the percutaneous technique is usually pre-
ferred to the open technique. Nevertheless 
this is associated to possible lower leg extre-
mity ischemia (1) which is most commonly 
dealt with by using distal perfusion cathe-
ters (2). However, despite the use of such 
catheters, ischemic complications are still 
described (3).
In the last 6 months we adopted a novel 
technique of femoral artery (FA) cannula-
tion. The femoral vessels are harvested at 
the groin. The FA is clamped and incised 
longitudinally and a 8-mm Dacron graft 
(Vascutek, Scotland, UK) is anastomosed 
with a 6.0 prolene. At the end of the anasto-
motic procedure, an heparinized saline so-
lution (25 mg of heparin in 500 cc. saline) 
is injected into the graft. The graft is subse-
quently clamped and the femoral artery is 
declamped in order to allow coagulation of 

Figure 1 - Tunneled Dacron graft anastomosed 
on the femoral artery. 

the stitch holes. The graft is further tunne-
led inferiorly under the skin (Figure 1). An 
Elongated One-Piece arterial cannula 22 fr 
(EOPA, Medtronic, MN, USA) is introdu-
ced into the graft till its entrance into the 
leg, in order to avoid possible kinking of the 
dacron at skin incision. This is of great im-
portance when a centrifugal pump is used. 
The femoral vein is cannulated with Sel-
dinger technique using a 19-21 fr Bio-Me-
dicus venous cannula (Medtronic, MN, 
USA) and tunneled as for the arterial can-
nula. The groin is then closed in layers 
(Figure 2). In our Department the ECMO 
is achieved using a CentriMag (Levitronix, 
MA, USA) device and the oxygenator is a 
Quadrox (Maquet, NJ, USA) inserted in a 
Permanent Life Support circuit (Maquet).
Patient 1 was a 40 years old male, with a 
1,75 m2 Body Surface Area, presenting with 
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severe tricuspid regurgitation with a conge-
nitally corrected transposition of great arte-
ries and systemic ventricle dysfunction. Be-
fore starting the surgical procedure an intra 
aortic balloon pump was introduced in the 
right FA. He received a tricuspid valve re-
placement with a 33 mm biological valve. 
The patient was first successfully weaned 
from cardiopulmonary bypass. Six hours 
after the surgical procedure he experien-
ced two episodes of ventricular fibrillation 
needing prompt cardioversion. We decided 
to use an ECMO support for six days using 
the left FA as described before. 
Patient 2 was a 73 years old female, with 
1,56 m2 Body Surface Area, presenting with 
heart failure due to aortic stenosis, aorto-
right ventricular tunnel, sub-pulmonary 
ventricular septal defect and severe pul-
monary regurgitation. She received tunnel 
and ventricular septal defect patch closure, 
aortic and pulmonary valve replacement 
with a 21 mm and 23 mm biological valve 
respectively. 
The weaning from bypass was easily achie-
ved but a septic shock occurred on the third 
day after surgery due to bacterial pneumo-
nia. Since the hemodynamic parameters 
were deteriorating despite increasing levels 
of noradrenalin we decided to use ECMO 
support and femoral vessels were cannula-
ted as described before. 

None of the patients showed peripheral 
ischemia of the leg or even infection or 
bleeding from the site of cannulation. In 
both cases, the temperature gradient betwe-
en the two feet was less than one degree, 
suggesting a symmetric perfusion.
Femoral vessels are commonly used as pe-
ripheral vessels for ECMO cannulation but 
the incidence of arterial vascular complica-
tions is still not negligible. 
We recently adopted a new simple techni-
que of cannulation of a side graft anasto-
mosed to the FA similarly to what descri-
bed previously for ECMO using the axillary 
artery (4). 
This technique has the advantage of redu-
cing the risk of lower leg ischemic injury, 
but it requires an open access that could in-
duce bleeding and infection.
The distal venous drainage could possibly 
confer an additional advantage, but its role 
is still debated and we never use it in our 
experience. Furthermore a correct antegra-
de perfusion of the leg could minimize the 
advantage of the venous drainage. 
To reduce bleeding, we anastomosed the 
graft without heparinization of the patient 
and with only a flushing of the graft with 
heparinized saline solution. This allows 
stitch holes closure and a significant reduc-
tion of bleeding. A cannula was inserted 
into the graft up to the level of the skin in-
cision in order to prevent Dacron kinking 
or compression. 
The insertion of both cannulae through a 
tunneled way allows the groin to be closed 
in layers and this possibly reduces risks for 
infection. 
The two cases are not sufficient to assume 
that the technique would avoid leg ische-
mia but, as it allows to maintain antegrade 
perfusion, it should be effective. Further-
more it is reproducible and easy to perform 
and avoids the need to reconstruct the fe-
moral arteries at the time of removal of the 
cannula.

Figure 2 - ECMO lines aspect. 
ECMO=Extracorporeal Membrane Oxygenation.
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