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Axillary artery cannulation for extracorporeal membrane oxygenator
support in adults: An approach to minimize complications
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E

xtracorporeal membrane oxygenation (ECMO) has
been used for cardiac and pulmonary support in the
adult population and as a bridge to transplantation.1,2
One of the unique advantages of ECMO is that support
can be established through peripheral access with the chest closed.
The most common route for peripheral cannulation involves the
common femoral artery and vein. Direct cannulation of the femoral
artery risks injury to the artery, compromises blood flow to the leg,
and is the most common cause of limb complications. In addition,
blood flow to the heart and brain is mostly retrograde. This report
summarizes our approach for using the axillary artery.

Technique
Venous cannulation is achieved through the right common femoral
vein. The axillary artery is exposed through a right subclavicular
incision and mobilized circumferentially. After administering 5000
units of heparin, a 1-cm arteriotomy is created, and an 8-mm
Gelsoft Plus graft (Sulzer Vascutek, Austin, Tex) is sewn onto the
artery in an end-to-side fashion (Figure 1). The anastomosis and
the graft can then be reinforced with application of BioGlue
Surgical Adhesive (CryoLife, Kennesaw, Ga).
A 24F arterial cannula (Edwards Lifesciences LLC, Irvine,
Calif) is placed through the externalized graft and directed to
within 1 cm of the anastomosis. The graft is secured to the cannula
by tying umbilical tapes along its length (Figure 2). The circuit is
secured to the patient by placing additional heavy sutures.
At the time of device removal, decannulation is easy and can
even be performed by the bedside if necessary. The arterial
cannula is removed, and the Dacron graft is cut, leaving a 0.5to 1-cm chimney cuff. The cuff can either be stapled or oversewn. The venous cannula is simply removed, and the purse
string is tied.

Discussion
We have currently used this technique in 5 patients. One patient
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Figure 1

modynamic instability and poor oxygenation related to early graft
dysfunction from reperfusion injury. This patient was supported
for 7 days, successfully weaned, and discharged. Another patient
was transferred to our institution in shock after acute left main
coronary artery occlusion and required rapid institution of circulatory support. After 3 days of support, he remained stable, but a
planned bridge to a chronic left ventricular assist device was
abandoned after the family decided to withdraw support. The
other 3 patients required support because of postcardiotomy
cardiogenic shock. One patient was successfully weaned and
survived to discharge, and in the other 2 patients, support was
terminated because of failure to wean. Patients were supported
on ECMO for a median of 3 days (range, 2-7 days). Flow was
in the range of 3.5 to 5 L/min. In all cases flow was adequate,
with reversal of end-organ dysfunction and no evidence of
metabolic acidosis. There was no evidence of wound complications or infections related to the exposed graft. There was no
incidence of limb complications. In addition, we had excellent
hemostasis, and none of the patients required return to the
operating room for bleeding complications.
The technique described has been previously used to establish cardiopulmonary bypass access for treatment of ascending
aortic aneurysm.3 Long-term use of this approach has not been
previously reported. Dissection and cannulation of the axillary
artery through a side graft is a simple procedure, and the
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antegrade blood flow directly to the ascending aorta. Oxygenated blood is delivered to the brain and the coronary arteries,
where it is needed the most.
Another unique advantage is the ability to close the chest,
which minimizes the risk of mediastinitis and also decreases
ongoing hemorrhage from the sternal edges. In case of bleeding
complications at the cannulation sites, local wound exploration can
easily be performed at the bedside.
We have now used this method in 5 patients, with no complications related to the technique of cannulation. This remains our
preferred approach for ECMO support. In cases in which there is
excessive chest wall edema or in morbidly obese patients in whom
dissection of the axillary artery might be problematic, the same
technique can be applied to the common femoral artery.
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Left-sided cervical aortic arch aneurysm: Case report
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C

ervical aortic arch is a rare type of vascular congenital
anomaly. Aneurysmal formation has been reported in
only 10 cases but is seen occasionally by experienced
thoracic aortic surgeons.1 Although most of the patients with this anomaly are asymptomatic, newer imaging techniques demonstrate aneurysmal change in the cervical arch, and
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pathologic findings in surgical series support the indication for
surgical intervention.2

Clinical Summary
A 16-year-old woman was admitted to Asahi General Hospital
with a pulsatile mass in the left neck. Blood pressure was 110/60
mm Hg in the right arm and 90/60 mm Hg in the left arm.
Examination of the neck revealed a visible 4-cm pulsatile mass in
the left supraclavicular region. A thrill with a grade II/VI bruit was
noted over the left carotid artery. Chest radiography revealed a
smooth left-sided mediastinal mass. Three-dimensional computed
tomography (3D-CT), magnetic resonance angiography (MRA),
and aortography revealed a saccular aneurysm of the cervical
aortic arch just distal to the origin of the left carotid artery, with
normal branching. An aberrant and torturous left subclavian artery
originated from the distal end of the aneurysm (Figure 1).
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The aortic arch, the descending aorta, and the left subclavian artery
were accessed via a left thoracotomy in the fourth intercostal
space. The left superior vena cava was dissected from the aneu-
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Extracorporeal membrane oxygenation (ECMO) was first used in adults in 1972 in a young patient with posttraumatic acute respiratory
distress syndrome (ARDS). The technology is derived from the cardiopulmonary bypass machine used for cardiac surgery, modified for
a longer-term support of respiratory and/or cardiac function.Â Most of the complications were related to the oxygenators. Initially used
oxygenators were the simple, less expensive bubble oxygenators where blood is exposed directly to gas.Â Vessel cannulation may be
done in several ways, ranging from a femoral-jugular approach, to a bi-femoral setting, or to a single bicaval double lumen cannula.Â
Vein: internal jugular, femoral artery: femoral, axillary, subclavian, aorta. The use of extracorporeal membrane oxygenation (ECMO) in
adults has grown over recent years, particularly venovenous (VV) ECMO for respiratory failure [1]. A recently published position paper
on the management of ECMO recommends that an echocardiography-trained physician should be part of the team caring for patients on
ECMO [2]. However, the published literature on the role of echocardiography in ECMO remains scarce. and is mainly confined to the
pediatric population [3â€“8]. In this article, we review the current state of knowledge and application of echocardiography in adult
patients supported with ECMO. The device used is a membrane oxygenator, also known as an artificial lung.Â A variety of
complications can occur during cannulation, including vessel perforation with bleeding, arterial dissection, distal ischemia, and incorrect
location (e.g., venous cannula placed within the artery), but these events occur highly infrequently.[citation needed].Â the femoral
arterial cannula is maintained in the iliac artery.[22] In adults, accessing the femoral artery is preferred because the insertion is simpler.
[22] Central VA ECMO may be used if cardiopulmonary bypass has already been established or emergency re-sternotomy has been
performed (with cannulae in the right atrium (or SVC/IVC for tricuspid repair) and ascending aorta).Â "An approach to the treatment of
severe adult respiratory failure".

