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Focus on
Axillary Arteries Right Axillary

Artery Cannulation
for Surgical Management 
of the Hostile Ascending Aorta

Extensive aortic disease, such as atherosclerosis with aneurysms or dissections that
involve the ascending aorta, can complicate the choice of a cannulation site for cardio-
pulmonary bypass.

To date, the standard peripheral arterial cannulation site has been the common fem-
oral artery; however, this approach carries the risk of atheroembolism due to retro-
grade aortic perfusion, or it is undesirable because of severe iliofemoral disease.

Arterial perfusion through the axillary artery provides sufficient antegrade aortic
flow, is more likely to perfuse the true lumen in the event of dissection, and is associat-
ed with fewer atheroembolic complications.

From September 2000 through March 2004, 27 patients underwent right axillary ar-
tery cannulation for acute ascending aortic dissection (n=16), ascending aortic aneu-
rysm (n=9), or coronary artery bypass grafting (n=2). Direct artery cannulation was
performed in the first 4 patients, and the last 23 patients were cannulated through a
longitudinal arteriotomy via an 8-mm woven Dacron graft. Seventeen patients under-
went hypothermic circulatory arrest and antegrade cerebral perfusion.

Two patients died intraoperatively: one due to low cardiac output and one due to dif-
fuse bleeding. One patient suffered mild right-arm paresthesia postoperatively, but 
recovered completely. Axillary artery cannulation was successful in all patients; it pro-
vided sufficient arterial flow, and there were no intraoperative problems with perfusion.

In the presence of extensive aortic or iliofemoral disease, arterial perfusion through
the axillary artery is a safe and effective means of providing sufficient arterial inflow
during cardiopulmonary bypass. In this regard, it is an excellent alternative to standard
femoral artery cannulation. (Tex Heart Inst J 2005;32:189-93)

he femoral artery is the most common cannulation site for cardiopul-
monary bypass (CPB) in cases of extensive aortic disease or when CPB is
required before sternotomy or thoracotomy. However, this procedure is as-

sociated with a significant risk of embolization to the brain or the heart (by retro-
grade perfusion) of atherosclerotic plaque or of thrombi from the iliofemoral
arterial wall and abdominal aortic wall. Furthermore, the prospect of an aortic dis-
section that extends into the femoral artery makes this approach undesirable.1,2

Arterial cannulation through the axillary artery may present a valid alternative in
these circumstances, and in cases of dissection, at least in regard to the vessels that
perfuse the cerebrum, it perfuses the true lumen more reliably.3 It is easy and safe to
perform, and it provides sufficient arterial inflow during CPB.

We report our preliminary experience with axillary artery cannulation through a
small infraclavicular incision for repair of acute aortic dissections and ascending
aortic aneurysms, and for coronary artery bypass grafting (CABG).

Patients and Methods

From September 2000 through March 2004, we operated on 27 patients for acute
ascending aortic dissection (n=16), ascending aortic aneurysm (n=9), and CABG
(n=2), with the use of the axillary artery for arterial inflow. These patients ranged
in age from 38 to 85 years (median, 64 years); 20 were men and 7 were women
(Table I).

The following were our indications for axillary artery cannulation and peripher-
al CPB: aortic aneurysmal disease, dissection, and severe atherosclerosis that pre-
cluded ascending aortic cannulation and clamping. In 3 patients, axillary artery
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TABLE I. Clinical Profile of Patients Undergoing Axillary Artery Cannulation for Cardiopulmonary Bypass

No. Sex Age Reason for Axillary Artery CPB Operation

1 M 71 ATAA, AI, CAD ATA replacement, AVR, single-vessel CABG

2 F 63 Acute type A aortic dissection s/p TAA repair ATA replacement

3 M 55 Acute type A aortic dissection AV resuspension, ATA + hemiarch
replacement

4 M 62 Acute type A aortic dissection AV resuspension, ATA + hemiarch
(mesenteric/renal/extremities replacement
malperfusion)

5 M 67 AS, ATAA AVR, ATA replacement

6 M 60 Acute type A aortic dissection AV resuspension, ATA + hemiarch
replacement 

7 F 65 Acute type A aortic dissection AV resuspension, ATA + hemiarch
(pericardial rupture/tamponade) replacement

8 F 72 ATAA, arch aneurysm, AI Bentall procedure + hemiarch replacement

9 M 41 Acute type A aortic dissection Bentall procedure + hemiarch replacement

10 F 62 ATAA, AI AVR + ATA replacement

11 F 45 Acute type A aortic dissection Bentall procedure + hemiarch replacement

12 M 70 Acute type A aortic dissection Bentall procedure + hemiarch replacement

13 F 75 Acute type A aortic dissection ATA + hemiarch replacement
(pericardial rupture)

14 M 68 CAD, AS, porcelain aorta Double-vessel CABG + endarterectomy,  
s/p PTA for renal artery stenosis RCA off pump, AVR, ATA replacement, 

brachiocephalic artery replacement

15 M 71 Acute type A aortic dissection ATA + hemiarch replacement
s/p AVR, pericardial rupture,
SVC syndrome

16 M 72 Acute type A aortic dissection, AV resuspension, ATA + hemiarch
carotid artery disease replacement 

17 M 57 Acute type A aortic dissection, pericardial Bentall procedure + hemiarch
rupture, renal malperfusion

18 M 59 Acute type A aortic dissection ATA + hemiarch replacement

19 M 70 ATAA, AI AV repair, ATA replacement

20 M 38 Acute type A aortic dissection, Bentall procedure + total aortic arch
Marfan syndrome replacement

21 M 85 Acute type A aortic dissection ATA replacement

22 F 65 ATAA, AI AVR, ATA replacement

23 M 72 ATAA, AI AVR, ATA replacement

24 M 67 ATAA ATA replacement

25 M 66 Acute type A aortic dissection, Bentall procedure + hemiarch
s/p AVR, CAD replacement + double-vessel CABG

26 M 69 ATAA, AI, arch aneurysm Bentall procedure + total aortic arch
replacement (elephant trunk)

27 M 72 CAD, porcelain aorta Quadruple-vessel CABG

AI = aortic insufficiency; AS = aortic stenosis; ATA = ascending thoracic aorta; ATAA = ascending thoracic aorta aneurysm; AVR =
aortic valve replacement; CABG = coronary artery bypass grafting; CAD = coronary artery disease; PTA = percutaneous transluminal
angioplasty; RCA = right coronary artery; s/p = status post; SVC = superior vena cava; TAA = thoracoabdominal aortic aneurysm
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cannulation followed an initial attempt at femoral ar-
tery cannulation. Aortic disease was identified and
evaluated before operation by means of echocardiogra-
phy, computed tomography, angiography, or magnetic
resonance imaging. No specific diagnostic procedure
was used for viewing the axillary arteries before surgery.
Seventeen cases, comprising the 16 ascending aortic
dissections and one of the CABG cases, were handled
as emergency procedures.

Surgical Technique

The patient was placed in the standard supine posi-
tion. For better exposure of the right axillary artery,
the arm was positioned near the body with the hand
down to the side and the elbow slightly flexed, almost
as if the hand were placed in an imaginary pants pock-
et. The patient’s upper body was elevated 20° and tilt-
ed toward the left, so that the skin of the overlying
infraclavicular fossa was nearly on a horizontal plane.
Arterial pressure was monitored via 3 arterial lines
placed routinely in both radial arteries and in the right
femoral artery. An infraclavicular skin incision 8 to 10
cm in length was made, running from a point just lat-
eral to the sternal head of the clavicle to the upper del-
topectoral groove. The pectoralis major fascia was
incised and its fibers split, exposing the axillary vein.
The pectoralis minor was retracted laterally.

The axillary artery was easily exposed under the
vein and gently mobilized for 2 cm, without touching
the medial and lateral cords of the brachial plexus. An
umbilical tape was looped around the artery, and gen-
tle traction was applied. After heparinization, the ar-
tery was cannulated either directly (4 patients) or
indirectly (23 patients) through a longitudinal arte-
riotomy via an 8-mm woven Dacron graft (Fig. 1).
This graft had been anastomosed with 5-0 polypropy-
lene suture after a side-bite clamp had been applied
across the artery. It was then connected to a 20-F
straight arterial cannula, and the pressure was com-
pared to the contralateral radial systemic pressure, to
confirm that there was no gradient.

Venous outflow was usually obtained from the right
atrium after sternotomy, or through the right femoral
vein in the event of aortic rupture into the pericardi-
um. Cardiopulmonary bypass was then established,
and arterial f low of 2.2 to 2.8 L/min/m2 was easily ob-
tained at normothermia. During extracorporeal circu-
lation, the systemic pressure was monitored through
the contralateral radial line, because pressure tended
to be higher on the side of the axillary cannulation.
After full f low was achieved without observable prob-
lems, cooling was started. The left ventricle was vent-
ed through the right superior pulmonary vein. The
mid-ascending aorta was clamped, cold blood cardio-
plegic solution was administered (both retrograde via

the coronary sinus and antegrade via the coronary
ostia), and proximal aortic reconstruction was initiat-
ed. If circulatory arrest was necessary, the patient was
cooled to 22 °C, the table was placed in the Tren-
delenburg position, cardiopulmonary bypass was
stopped, and the cross-clamp was removed. The arch
was inspected from inside. In the event of dissection,
the type and extent of arch replacement were deter-
mined in accordance with the nature of the lesion.

While arterial f low was resumed, the arch vessels
were carefully occluded sequentially from right to left
with soft vascular clamps, or, in some instances, the
left subclavian artery was occluded by the manually
inf lated balloon of a conventional 12-F retrograde
cardioplegia cannula. Preparation and isolation of the
left subclavian artery was therefore unnecessary. Care-
ful visual inspection and digital examination helped
ensure that vascular clamps were not placed on ather-
osclerotic areas. During the sequential occlusion and
while we concomitantly increased arterial f low up to
10 mL/kg body weight, we carefully observed back-
flow via the arch vessels, which had not yet been oc-
cluded. The brain perfusion pressure was monitored
through the right radial artery during that time and
was kept at 50 mmHg.

All arch reconstructions and distal anastomoses were
performed with an open aortic anastomotic technique,
while low-flow perfusion through the right axillary ar-
tery was continued. When the distal repair was com-
plete, f low through the axillary artery was gradually
increased as the soft clamps on the brachiocephalic
vessels were removed. Air was removed from the ves-
sels and grafts, which were then filled with blood, and
the distal graft was cross-clamped. The normal f low
rate was reached, and rewarming was begun in accor-
dance with the time necessary for completion of the
proximal repair.

Fig. 1 A Dacron graft (8 mm) is anastomosed to the right
axillary artery.



At the end of the procedure, the axillary artery graft
was clamped and cut a few millimeters above the anas-
tomosis, then oversewn with 4-0 polypropylene su-
ture. It is important to avoid narrowing the axillary
artery or creating a stump that could become an aneu-
rysm or a source of emboli.

Results

One patient (Patient 14, Table I) died intraoperative-
ly due to low cardiac output associated with left ven-
tricular dysfunction, which itself had been caused by
severe coronary artery disease. A 2nd patient (Patient
25) died due to diffuse bleeding after the completion
of a Bentall procedure, hemiarch replacement, and
double-vessel CABG. Another patient (Patient 24)
suffered mild right-arm paresthesia, possibly due to
the axillary artery preparation, after undergoing elec-
tive surgery for an ascending aortic aneurysm; but he
recovered completely.

Twenty-five patients survived the operation, and no
patient had a cerebrovascular accident or other neuro-
logic deficit. No axillary artery or vein thrombosis was
recorded. The arterial inf low during CPB was suffi-
cient in all cases. There were no in hospital deaths.

Discussion

Our recent experience with axillary artery cannula-
tion shows that it can be safely used in cases in which
peripheral CPB is required and femoral artery cannu-
lation or retrograde aortic perfusion is not desired.

Atheroemboli generated during cardiac operations
are a major source of morbidity and mortality.1 Ante-
grade perfusion is of paramount importance in cases
of aortic atherosclerosis. Retrograde arterial perfusion
through an atherosclerotic aorta has been shown to be
associated with stroke and with visceral organ injury,
a consequence of atheroemboli in both instances.4 Fur-
thermore, significant ascending aortic atherosclerosis
is often associated with severe abdominal atherosclero-
sis.5 Even in a setting of extensive aortic and innomi-
nate artery disease, the axillary artery is rarely affected
and provides an excellent site for safe antegrade aortic
perfusion, which may play a role in preventing embol-
ic stroke.6 In surgery for acute type A dissection, can-
nulation of the femoral artery and retrograde aortic
perfusion can result in pressurization of the false lumen
and subsequent brain and visceral malperfusion, with
devastating results.

Cannulating the femoral artery requires the extra
step of recannulating the aortic graft after the distal
anastomosis has been performed, to assure the perfu-
sion of the true lumen in cases of dissection. It is un-
usual for the right axillary artery to be involved with
an intimal f lap from an acute dissection.7 On the

other hand, associated dissection of the femoral artery
is more frequent, and sufficient arterial inf low is
much less likely to be achieved than with cannulation
of the axillary artery.

Unlike the femoral vessels, the axillary artery bene-
fits from rich collateral f low from the thyrocervical
trunk to the suprascapular and transverse cervical ar-
teries, which helps to avert upper extremity ischemia
during total distal occlusion.8

The management of porcelain aorta during CABG
requires peripheral CPB. Avoiding manipulation, can-
nulation, and clamping of the ascending aorta is im-
portant. Arterial cannulation of the axillary artery, in
combination with hypothermic fibrillatory arrest for
performing the distal anastomosis and for construct-
ing the proximal anastomosis to the innominate ar-
tery, is an established alternative for the management
of porcelain aorta during CABG.9 Another advantage
of performing right axillary perfusion is that it enables
circulatory arrest to be changed to selective cerebral
perfusion by means of balloon occlusion of the arch
vessels, should the surgeon expect brain ischemic time
to be prolonged.10

In our series, we used the right axillary artery, and
cannulation was feasible in all cases. Direct arterial
cannulation was performed in the first 4 cases; later,
we preferred a synthetic graft-to-artery anastomosis
with cannulation of the graft, especially in patients
with a small body surface area and therefore a small
vessel. We had no instances of wound infection. De-
spite preoperative disease states that placed our pa-
tients at high risk of stroke and visceral end-organ
injury, we saw no clinically demonstrable permanent
postoperative deficits.

A contraindication for the use of the axillary artery
for cannulation is known severe atherosclerotic dis-
ease of the axillary or subclavian artery. However,
these vessels are rarely involved in the atherosclerotic
process.3

In summary, we have found that axillary artery can-
nulation provides a safe and feasible alternative to the
historically used femoral artery, by enabling antegrade
aortic f low through the true lumen, ensuring ade-
quate arterial inflow, and minimizing the risk of ret-
rograde atheroemboli. Use of the axillary artery may
decrease the risk of stroke and visceral organ malper-
fusion that is associated with peripheral CPB in this
high-risk group of patients.
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