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New
Method

Introduction

Proximal anastomoses of venous grafts to the ascend-
ing aorta may result in a cerebral vascular embolism
from the dislodgement of intra-luminal atheromatous
plaques and lesions or surgical residues at the anasto-
motic location on the ascending aorta.1) Moreover, in
coronary artery bypass grafts (CABGs) where mul-
tiple “free grafts” are utilized, these grafts are not per-
fused until the completion of all the proximal anasto-
moses of the free grafts and subsequent removal of
the side-biter clamp, or the aortic cross clamp in the
“single cross clamp technique.” We describe a tech-
nique involving a single aortic anastomosis to provide
an arterial bifurcation with two proximal ends in the
saphenous vein or radial artery grafts that are avail-
able for perfusion if necessary. Not only does this re-
duce the probability of any potential embolic
dislodgements at the anastomotic location, it also pro-
vides earlier cardiac perfusion via one proximal end
of the graft, while the other proximal end is in the pro-
cess of anastomosis if required.

Technique

After all the necessary distal anastomoses are completed
for the coronary arteries, the aortic cross clamp is dis-
placed and the side-biter clamp employed as usual. The
saphenous vein grafts are usually of sufficient length,
which permits the anastomotic location and parallel in-
cision to be made with at least 2 cm of residual length
proximally (Fig. 1a), checking that part does not have a
valve. Side to side anastomosis is performed with a 6-0
monofilament suture between the incisional opening ap-
proximately 2 cm from the proximal end on the saphen-
ous vein graft and the ascending aorta (Fig. 1b). This
creates an arterial bifurcation at the anastomotic site from
the ascending aorta to the graft. After the completion of
the anastomoses, the side-biter clamp is removed. As long
as the residual part of the vein graft does not have any
valve, blood flow ejecting from the proximal end of the
venous graft will be observed, which washes any air par-
ticles or surgical debris from the procedure, while car-
diac perfusion is allowed from the other bifurcation,
which would be considerably helpful for the recovery of
the cardiac muscle after cardioplegic arrest. In the “single
cross clamp method” without placing the side-biter
clamp, the aortic cross clamp is removed at this stage
(Fig. 1c).

The proximal end of the venous graft is then clamped
and used, if required, for an “end to end” anastomosis
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with another graft to another coronary artery. Ideally, the
“end to end” anastomosis and sutures should be fash-
ioned obliquely at an angle to the grafts to produce a
wide anastomosis and to avoid stenosis (Figs. 1d, 2, 3).
There was no difference in technique whether the other
graft was a saphenous vein, radial artery, or free internal
mammary graft.

Discussion

CABG with the above-described technique was per-
formed for 83 patients since September 1997, out of 473
total CABG. End to end anastomosis was performed be-
tween saphenous vein and radial artery in 24 patients,
saphenous vein graft and free internal mammary artery
in 3, saphenous vein to saphenous vein in the rest. There
was an angiographical occlusion at the end to end anas-
tomotic site in 3 patients out of 83 patients studied im-
mediately after surgery, and no occlusion in the long-
term period out of 41 patients studied over 12 months.

The described technique has 3 beneficial aspects com-
pared with the conventional technique where the proxi-
mal ends of the grafts are anastomosed at different sites
on the aorta. Firstly, only one anastomosis is necessary
in the ascending aorta to provide a bifurcation for poten-
tially two venous grafts, thereby reducing the probabil-
ity of any potential embolic dislodgements from intra-
luminal atheromatous plaques and lesions. Secondly, the
brief period during which blood is ejected from the proxi-

Fig. 1.  Side to side anastomosis is performed with a 6-0 monofila-
ment suture between the incision opening approximately 2 cm
from the proximal end on the saphenous vein graft and the as-
cending aorta (a, b). After the completion of the anastomosis,
the aortic cross clamp, or the side-biter clamp is removed, while
cardiac perfusion is allowed from the other bifurcation (c). The
proximal end of the venous graft is then clamped and used for
an “end to end” anastomosis with another graft to another coro-
nary artery. Ideally, the “end to end” anastomosis and sutures
should be fashioned obliquely at an angle to the grafts to pro-
duce a wide anastomosis and to avoid stenosis (d).

Fig. 2.  The photograph is showing the
view after completion of both anasto-
moses, side to side anastomosis of the
vein graft with the ascending aorta
(black arrow) and end to end anasto-
mosis between the vein grafts (white
arrow).
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Fig. 3.  Postoperative angiogram of the grafts in this technique in
an 83-year-old female performed 10 months after CABG. Both
of the anastomotic sites, side to side anastomosis with the as-
cending aorta (black arrow), and end to end anastomosis be-
tween the saphenous vein grafts (white arrow) are clearly shown
without having any stenosis.

mal end of the graft after the removal of the side-biter
clamp has the added advantage of completely washing
out any particles of air, dust, fatty tissue, atheromatous
lesions or surgical debris that are trapped in the anasto-
mosis during the procedure. Thirdly, the bifurcation cre-
ated allows one side of the graft to be perfused while the
other is clamped and anastomosed to another graft if nec-
essary, whereas the conventional approach requires all
anastomoses to be completed before perfusion is pos-
sible.

Some descriptions about CABG did not discourage
surgeon to perform “end to end” anastomosis between
grafts.2,3) This technique has not been reported in the lit-
eratures clearly, but this will bring some benefits to the
surgeon obviously.
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