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Surgery in Patients with Small Coronary Arteries or a Marked
Size Discrepancy Between the Coronary Artery and Graft
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Different suture techniques have been used for anastomosis in coronary artery bypass graft surgery. Bypass
surgery may be difficult for patients who have small coronary arteries or marked size discrepancies between
target coronary arteries and grafts. For proximal and distal anastomoses, three continuous stitches are first
placed in the heel and toe of the small coronary arteries; for sequential anastomosis, an interrupted
eight-stitch technique is used. We applied these anastomotic suture techniques in patients requiring coronary
artery bypass graft surgery, achieving an early angiographic patency rate of 100%.
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Introduction

For anastomoses to target coronary arteries during
coronary artery bypass graft (CABG) surgery, differ-
ent continuous suture techniques have been used
[1,2]. A competent anastomotic technique can achieve
satisfactory antegrade and retrograde arterial patency
in the anastomotic sites of the target coronary ar-
teries and grafts. Here, we introduce a simple techni-
que for obtaining satisfactory anastomosis of coro-
nary arteries and grafts in patients who have small
coronary arteries (<1.2 mm) or marked size discrep-
ancies between the target coronary arteries and
grafts.

Technique

1) Distal anastomosis of a graft to a target
coronary artery

For distal anastomosis of the graft to the coronary
artery, we used a continuous suture technique with
two suture materials. For this method, the graft is
anchored to the proximal and distal ends of the cor-
onary arteriotomy with three stitches on each end
using two 7-0 or 8-0 polypropylene monofilaments.
The length of the coronary arteriotomy should be
20% shorter than the beveled length of the graft,
thus leaving a hood. In detail, the first three-stitch
continuous suture is placed counterclockwise at the
heel of the graft and at the proximal end of the cor-
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onary arteriotomy. After the graft is anchored, two
ends of the suture are grasped with two sili-
cone-shod clamps (Fig. 1A). Next, with the second su-
ture material, the toe of the graft is anchored to the
distal end of the coronary arteriotomy, again using
the same technique (continuous counterclockwise sti-
tches) (Fig. 1B). The second suture is continued
counterclockwise toward the starting point of the
first heel suture and tied (Fig. 1C). At this time,
three lumens of the anastomosed graft and the prox-
imal and distal ends of the coronary arteriotomy
may be carefully checked with a 1-mm flexible probe.
The opposite suture line is completed counterclo-
ckwise with the other arm of the first heel suture
(Fig. 1D).

Fig. 1. Distal anastomosis of graft
to target coronary artery. (A, B)
Heel and toe of the coronary artery
and graft are anchored by con-
tinuous three-stitch technique for
each side, and (C, D) the remaining
suture lines are completed in coun-
terclockwise direction.

2) Sequential anastomosis of the graft to the
coronary arteries

For sequential graft anastomoses to coronary arte-
ries, the arteriotomy length is approximately 1.5 times
the arterial diameter and the graft incision should be
20% longer than the arteriotomy. Rather than a con-
tinuous technique, the interrupted eight-stitch techni-
que in a diamond configuration is used to avoid the
purse-string effect (Fig. 2A) and obtain a sufficient
anastomotic opening (Fig. 2B) [3]. In detail, three in-
terrupted sutures using 7-0 or 8-0 polypropylene
monofilament are first placed in the proximal side of
the coronary arteriotomy, through the graft, and then
tied into place. The remaining five interrupted su-
tures are then placed at even intervals and tied (Fig.
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2C). This method can result in a large anastomotic
opening associated with satisfactory hemostasis (Fig.
2B).

Anastomotic Technique for CABG

Fig. 2. Sequential anastomosis us-
ing (A) continuous and (B) inter-
rupted eight-stitch techniques. (A)
The continuous suture technique
causes a marked purse-string effect.
(B) The interrupted suture techni-
que forms a round sufficient anas-
tomotic opening. (C) For interrupted
eight-suture technique, three in-
terrupted sutures are placed and
tied in the heel side of the coro-
nary arteriotomy and the graft, with
the remaining five sutures placed
in even spaces.

Fig. 3. Proximal anastomosis of a
graft to an aortic opening. (A) After
aortic incision, a small punch open-
ing (3.5 mm) is made in the distal
aortic incision, (B, C) where the
heel of the vein graft is first anch-
ored to the aortic opening by con-
tinuous clockwise three-stitch tech-
nique. (D-F) The remaining sutures
are made as shown in Fig. 1 for dis-
tal anastomosis.

3) Proximal anastomosis of the graft to the aortic

For this method, an aortic incision <1 cm for pro-

ximal anastomosis is made with a small (e.g, no. 15)
blade in an appropriate direction, and the distal end
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of the aortic incision is enlarged with a 3.5-mm aort-
ic punch (Fig. 3A). The long-axis of the graft opening
should be 1.2 to 1.3 times the aortic incision. The
suture technique is the same as the two-suture mate-
rial technique described above for distal anastomosis.
First, the heel of the graft is anchored at the distal
end (punch opening) of the aortic incision by three
continuous stitches (clockwise in images shown in
Figs. 3B, C), and the toe of the graft is anchored at
the other end of the aortic incision by three con-
tinuous clockwise stitches using a second suture ma-
terial (Fig. 3D). The remaining continuous stitches
should be made in one direction, either clockwise or
counterclockwise (Fig. 3E). When the stitches are ti-
ghtened, all graft margins inside the stitches should be
inverted into the aortic opening to achieve appropri-
ate hemostasis and a smooth internal lumen (Fig. 3F).

Discussion

Most anastomotic techniques for CABG surgery are
continuous sutures using polypropylene monofilaments.
For bypass grafting to small coronary arteries, it may
be difficult to achieve patency with continuous su-
tures in anastomotic sites of the target coronary ar-
tery and graft. Three stitches anchoring the graft at
each end of the coronary arteriotomy can guarantee
patency of the proximal and distal coronary arterial
lumens. Additionally, all stitches are performed in-ou-
tward in coronary arteries and out-inward on grafts.
Anchoring both ends of the graft at the arteriotomy
can reduce instrument manipulation to the graft dur-
ing suturing and produce a concise anastomotic line
with even spaces. This suture technique can also be
used in proximal anastomosis of the graft to aortic
opening with the same advantages. With sequential
anastomosis, a continuous suture technique in dia-
mond configuration can cause a purse-string effect,
leading to a small anastomotic opening. An alter-

native interrupted eight-stitch technique [3] is not
more time-consuming than the continuous technique
or the four-stitch technique [4]. For proximal anasto-
mosis of the graft to aortic opening, a round, wide
aortic opening made with a 4.5 to 5.0-mm punch
may cause a stretched graft in the aortic opening af-
ter anastomosis. A small punch opening (3.5-mm) in
the distal end of the aortic incision produces a more
concise graft hood.

The suture techniques described here are not only
useful in small target coronary arteries but also a re-
liable teaching technique of CABG surgery to inex-
perienced cardiac surgeons. We have now used this
technique for 1 year in approximately 40 patients
with variable-sized coronary arteries and who re-
quire on-pump CABG surgery and confirmed 100%
graft patency on postoperative computed tomography
angiograms. Additional study about the suture techni-
que in off-pump CABG surgery is necessary.
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