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A B S T R AC T

The PAS-Port system allows for the rapid deployment of a
clampless proximal anastomosis between a saphenous vein
graft and the aorta. We have developed a simple technique of
establishing traction of the ascending aorta with the Starfish
heart positioner during proximal saphenous vein anastomosis
using the PAS-Port system in off-pump coronary artery
bypass grafting.

I N T R O D U C T I O N

Off-pump coronary artery bypass grafting (CABG) is a safe
alternative to conventional CABG using cardiopulmonary
bypass. However, side clamping of the ascending aorta is
recognized as a possible cause of the increased incidence of
cerebral vascular accident during myocardial revascularization.
To avoid side clamping of the aorta, we introduced the PAS-
Port system (Cardica, Redwood City, CA, USA) as part of a
less invasive surgery that we have developed since the 1990s
[Watanabe 1999]. The PAS-Port system allows rapid deploy-
ment of a clampless proximal anastomosis between the
greater saphenous vein (GSV) graft and the ascending aorta
[Gummert 2006]. However, care must be taken to achieve
accurate deployment of the PAS-Port system. The disadvan-
tages of semiautomatic anastomotic devices are the 90° take-
off angle of the GSV graft from the aorta and graft kinking. It
is very important to place the anastomosis on the anterior
aspect of the aortic wall when grafting the right territory and
to place the anastomosis as far to the left lateral position as
possible when grafting the left territory using anastomotic
devices. In this report, we describe a simple method of
achieving traction and exposure of the ascending aorta using
the Starfish heart positioner (Medtronic, Minneapolis, MN,
USA) during proximal GSV anastomosis with the PAS-Port
system during off-pump CABG.

T E C H N I Q U E

Between September 2005 and December 2006, 51
patients underwent off-pump CABG using at least one
proximal GSV graft anastomosis with the PAS-Port system
at our institution. First, the GSV was harvested with the
conventional open technique or less invasive harvesting
technique with the SaphLITE retractor (Genzyme Bio-
surgery, Cambridge, MA, USA) [Greenfield 2001]. Simulta-
neously, the left internal thoracic artery was harvested in a
pedicled fashion. Epiaortic echography was then performed
to assess the aortic wall and detect an atherosclerosis-free
portion before deployment of the PAS-Port system. The
Starfish heart positioner was used to establish traction of
the aorta and exposure of the anastomotic site. The Starfish
heart positioner was attached to the ascending aorta, and
the aorta was retracted laterally and superiorly. After the
adventitia or connective tissue of the anastomotic site was
removed, proximal anastomosis of the GSV was performed
using the PAS-Port system. The aorta was retracted to the
upper left using the Starfish heart positioner, and the graft
directed toward the right coronary artery was proximally
connected on the anterior aspect of the ascending aorta and
reclined on the right atrial appendage (Figure 1). Similarly,
the aorta was retracted to the upper right, and the graft
directed toward the left circumflex branch was connected
on the left lateral aspect of the ascending aorta and reclined
on the main pulmonary artery (Figure 2). Finally, all distal
anastomoses were performed in a routine fashion. Postop-
erative angiography demonstrated wide patency of the
grafts without kinking.

D I S C U S S I O N

The potential key advantages of using a proximal anas-
tomotic device are to avoid manipulating the aorta and
reduce procedural time. However, several critical factors
must be assured, including the site of proximal anastomo-
sis, a 90° take-off angle of the GSV graft from the
ascending aorta, and the absence of graft kinking. Special
attention should be paid to the correct deployment of the
PAS-Port system.
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The Starfish heart positioner is a useful instrument for 
the exposure of the back wall of the heart during the dis-
tal  anastomosis [Grundeman 2004].  We previously
reported the technique of immobilizing the ascending
aorta with the Starfish heart positioner during hand-sewn
proximal anastomosis [Yasuda 2006]. We modified this
immobilization technique to develop the traction tech-
nique described in this report. To avoid kinking of the
graft, the optimal anastomotic site is positioned on the
anterior aspect of the ascending aorta adjacent to the
right atrial appendage when grafting the territory of the
right coronary artery, or the left lateral aspect adjacent to
the main pulmonary artery when grafting the territory of
the left circumflex branch. Traction of the ascending
aorta using the Starfish heart positioner facilitates expo-
sure of the anterior or lateral aspect of the aorta, and
furthermore provides a motionless surgical field in the
aorta. The proximal anastomosis can then be performed
more safely and accurately.

Although traction obtained with tape encircled around
the ascending aorta is an alternative approach to exposing 
the anastomotic site, it is not quicker or less invasive than
the traction technique with the Starfish heart positioner that
is always available during off-pump CABG. We consider
that this technique of establishing traction of the ascending

aorta using the Starfish heart positioner during proximal
GSV anastomosis with the PAS-Port system makes off-
pump CABG less invasive and contributes to superior
patency of the grafts.
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Figure 1. The Starfish heart positioner was attached to the ascending aorta (left), and the aorta was retracted to the upper left (middle). The graft directed

toward the right coronary artery was proximally connected on the anterior aspect of the aorta using the PAS-Port system (right).

Figure 2. The Starfish heart positioner was attached to the ascending aorta (left), and the aorta was retracted to the upper right (middle). The graft

directed toward the left circumflex branch was connected on the left lateral aspect of the aorta using the PAS-Port system (right).
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