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Abstract

Technical aspects of using the VCS(r) clip applier (a nonpenetrating titanium clip applied in an interrupted, everting fashion) for
microvascular anastomoses are discussed. This technique has the advantage that it can be used for arterial, venous, end-to-
side, and end-to-end anastomoses. It is a fast, reliable technique, with a very low complication rate, which can reduce total
anastomotic time to 10-20 minutes. This technique has definite advantages in complex or lengthy reconstructions eg where 2
free flaps are being performed, where vein grafts are being used, or where access to the anastomosis is limited.

INTRODUCTION

Free flaps have now become a routine part of reconstructive
surgery practice. Although failure rates have decreased with
increasing experience, there is still a significant failure rate,
even in the best hands. Many free flap failures are due to
technical problems in performing the anastomosis. To try to
reduce the complication rate there have been many
alternatives developed to sutured anastomoses, including
cuffs/couplers, penetrating staples, adhesives, and laser
welding.1,2,3,4,5,6,7,8. Although many of these anastomotic

devices have been available for many years, none has gained
widespread acceptance. The most popular of these, the 3M
precise microanastomotic vascular system has been available
for 10 years, with 2 clinical studies showing the
effectiveness of this system 9,10.

The VCS(r) clip applier (a nonpenetrating titanium clip
applied in an interrupted, everting fashion) was first reported
in 199211, and has recently been shown to be an effective
method of performing microvascular anastomoses in a large
clinical series12. This technique has a number of advantages
over other non-suture methods. Not only can it significantly
reduce the anastomotic time, but it also has a very low
complication rate. In this report we give details, including
potential pitfalls, of the technique.

TECHNIQUE

The VCS(r) (vascular closure staple) clip is an arcuate-
legged, nonpenetrating titanium clip manufactured by

Autosuture. It is available in 3 sizes (see below), 2 of which
are applicable to microsurgery – the small (0.9mm) and
medium (1.4mm) sizes. The larger size is only applicable for
macrovascular anastomoses.

Figure 1

There is also a special clip remover (lower left), which is
necessary for removal of clips that are applied incorrectly.

There are 35 clips per applier, and the applier has a head
which allows 360o rotation (the arrow below points to head
adjustment control), and which is self-releasing following
clip application.
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Figure 2

The small VCS(r) clip applier, with finger and thumb resting
on the firing mechanism.

The technique of end-to-end anastomosis involves placement
of three stay sutures spaced evenly around the circumference
of the vessel using the operating microscope.

Symmetrical eversion and opposition of the vessel walls is
then produced by applying traction on adjacent stay sutures.
Looking from the surgeon’s perspective, the right hand stay
suture is held by the left hand of the assistant, and the left
hand stay by the left hand of the surgeon while he applies the
clips with his right hand. An important part of the technique
is that the assistant’s right hand holds the adventitia of the
deep aspect of the vessel closest to the surgeon, or the stay
suture on the deep aspect of the anastomosis, pulling it
downwards to ensure that the back wall is not caught as the
clips are applied. The clips are then applied in an interrupted
fashion between the sutures, progressing around the wall of
the vessel between the stitches until the anastomosis is
completed.

Figure 3

End-to-end anastomoses can be performed by dividing the
anastomosis into 4 and applying clips between the sutures in
a similar fashion.

The technique has a definite learning curve, with the time
taken to perform an anastomosis using the clip applier
decreasing significantly with experience. The time taken to
perform an anastomosis with experience can routinely be
reduced to less than 5 minutes, with 3-minute anastomotic
times possible.

We have performed most anastomoses using the small-size
clips (1.0mm), including TRAM or rectus flaps, latissimus
dorsi, radial forearm, fibula, and gastrocnemius free flaps.
Radial forearm flaps, when harvested to include the cephalic
vein with the venous anastomosis performed end-to-side to
the internal jugular vein, can be anastomosed using the
medium-size clips (1.4mm). Vessels smaller than 1.5 mm
diameter are probably not amenable to anastomosis using
these clips. Although most of the flaps we have used the
stapler for have been elective free flaps, we have used the
stapler for acute traumatic free flaps without any problems.

We have encountered technical difficulties on a number of
occasions, which are listed below. Firstly it should be
emphasized that a competent microsurgical assistant is
important for this technique, and that it is difficult to apply
the clips successfully in the “single-operator only” scenario -
we have had to abandon stapling twice due to lack of
microsurgical assistance.

If there is a large inequality in vessel diameter of the
anastomosed vessels, then the edges of the vessels may not
be properly drawn together by tension applied to the stay
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sutures because of the unequal length of the vessels between
the stay sutures. This can often be overcome by increasing
the number of stay sutures to 4 or 5. Inequality in wall
thickness between the two vessels can also be a problem,
especially when using the saphenous vein as a vein graft
anastomosed to another vein with a much thinner wall. A
saphenous vein graft will often need the anastomotic edge of
the vessel’s wall thinned before the anastomosis can be
performed.

Approximately 5 % of clips have to be removed and
replaced when using this technique (less than 1 per
anastomosis). We have found the disposable clip remover
supplied by Autosuture to be cumbersome and difficult to
use when using the small clips (it works better with the
medium-size clips).

DISCUSSION

The VCS(r) clip applier is a nonpenetrating device which
minimises intimal damage compared to suture
techniques,11,13 thus decreasing early postoperative events

such as bleeding and thrombosis at the anastomosis.
Laboratory studies have shown faster endothelialisation
using VCS(r) clips compared to sutures, the same strength as
sutures, and long-term there are no differences histologically
in relation to intimal thickness, anastomotic stricture, or
patency rates.11,13,14,15

Recently it has been shown that the VCS(r) clip applier is a
safe and effective method of performing microvascular
anastomoses in a large clinical series12 – this series showed

no postoperative anastomotic complications of bleeding,
thrombosis, or need for revision (100% patency rate) in 87
free flaps, with a significantly reduced time for completion
of anastomoses. It is our belief that the anastomotic
complication rate of this technique is actually lower than that
of sutured anastomoses, although we have not performed
enough free flaps using the VCS(r) clip applier for a
statistical significance to become evident.

The VCS(r) clip applier has a number of advantages over
other anastomotic devices. The most important of these is
that the VCS(r) clip applier can be used for nearly all
microvascular anastomoses – arterial, venous, end-to-side,
and end-to-end anastomoses. This means that this technique
allows significant time savings on nearly all free flaps.

Although there is a learning curve, with anastomoses taking

up to 15 minutes to perform initially, during the latter part of
this study the time to perform an anastomosis was routinely
less than 5 minutes. Nataf et al.16 showed a similar reduction,

from 20 minutes per anastomosis to 7 minutes per
anastomosis after only 10 patients. Matsumoto et al.17 also

showed a reduction of 50-60% in time taken to perform an
anastomosis. The average time to complete two sutured
anastomoses varies from 35-60 minutes, with the average
time to complete two microvascular anastomoses with VCS
clips, including stay sutures, being 10 to 20 minutes.

This time saving is especially useful in particularly complex
or lengthy reconstructions, where two free flaps are being
performed eg bilateral free TRAM breast reconstruction, or
where vein grafts are needed. In both these situations up to
an hour of operating time can be saved. The technique is also
useful in situations where there is limited or difficult access
to the vessels being anastomosed, and may have increasing
applications in the future with the development of
endoscopic and minimal access incisions in reconstructive
surgery.

The VCS(r) clip applier allows significant reduction in
operating time, has a very low complication rate, and is
suitable for use in most free flaps. It provides an excellent
alternative to sutures when performing microvascular
anastomoses.
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