USE OF THE U-CLIP FOR MICROVASCULAR ANASTOMOSIS
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Microvascular anastomosis is a demanding skill requiring technical excellence and a thorough knowledge of anatomy and physiology. Ev-
ery suture placed in a microvascular anastomosis should be considered critical as each has the potential to compromise the delicate
reconstruction. As such, any device that can facilitate microvascular suture placement deserves thorough evaluation. The U-clip (Coales-
cent Surgical, Sunnyvale, CA) is such a device in that it eliminates the often time consuming process of tying knots. We evaluated use of
the U-clip in microvascular anastomosis of a 1.5 mm artery. We found the U-clip to offer some advantages including ease of use, tradi-
tional feel of directed suture placement (as compared to couplers), and elimination of time needed for knot tying. Its shortcomings include
size (in diameter, the “pop-off” section of the device appears larger than standard 8-0 suture), the significant force required to “pop-off”
the device and difficulty removing the device. © 2006 Wiley-Liss, Inc. Microsurgery 26:550-551, 2006.

This case report presents the U-clip as an alternative
method for reconstructive microvascular anastomosis.
Though its benefits are well described for coronary artery
anastomosis,l’3 this is the first report of its use in recon-
structive microvascular surgery. The majority of micro-
vascular failures are thought to be due to technical errors.
The morbidity associated with a failing microvascular
procedure often includes a return to the operating room,
the potential loss of the reconstruction, increased psycho-
logical stress, a prolonged hospital stay, and elevated
health care costs.* The U-Clip (Coalescent Surgical, Sun-
nyvale, CA) facilitates vascular anastomosis by eliminat-
ing the need for tying knots and allowing predictable and
reproducible coaptation of the vessel wall.’> This technol-
ogy has already been used to perform successful coronary
artery bypass grafts and arterio-venous fistulae.>® We
report using the U-Clip for anastomosis of a traumatically
lacerated radial artery.

CASE REPORT

A healthy, right hand dominant, 23y/o male sustained
a laceration to the dorso-radial aspect of his right hand
after punching through a glass window. He noted pulsa-
tile blood from his right wrist and sought emergent medi-
cal treatment. In the emergency room the exsanguination
was controlled with manual pressure and a blood pressure
cuff, and the patient was taken to the operating room for
immediate exploration. On examination, the patient had a
linear laceration to the dorso-radial aspect of the right
hand at the level of the wrist severing all tendons in the
first three extensor compartments, the radial artery, and
the radial sensory nerve. After standard tendon repair, the
microscope was then positioned to facilitate primary
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repair of his 1.5 mm diameter radial artery with an end-
to-end anastomosis using S15 U-Clips (Fig. 1). After the
arterial repair, pulsatile arterial flow was confirmed distal
to the anastomosis with a Doppler probe. The radial sen-
sory nerve was coapted with an 8-0 nylon suture, the
wound was closed in a layered fashion, and the patient
was placed in a volar based splint in slight extension.
Post-operative physical examination with Allen test and
Doppler confirmed prograde flow in all digital arteries
via the radial artery.

DISCUSSION

This case report presents the U-clip (Fig. 2) as an al-
ternative method for reconstructive microvascular anasto-
mosis. Though its benefits are well described for coronary
artery anastomos.is,lf3 this is the first report of its use in
reconstructive microvascular surgery.

The nitinol U-clip device (Coalescent Surgical, Sun-
nyvale, CA) has been designed to facilitate an interrupted
anastomosis by reducing the complexity and difficulty of
the anastomotic process. The device consists of a nitinol
wire attached to a pop-off suture and needle. The nitinol
wire has memory and forms a closed coil when detached
from the suture. Once placed, this coil approximates and
holds tissue together in a predictable, reliable, and atrau-
matic fashion. Thus, the nitinol U-clip device eliminates
knot tying and extensive suture manipulation. In the car-
diac surgery literature, its overall performance has been
similar to interrupted suture anastomosis, with similar
anastomotic patency rates, similar flow characteristics by
angiography, and similar intimal histopathology.’

The experience with this anastomotic device offers
several advantages, but does have shortcomings. Overall,
we are impressed by the device’s ease of use, predictabil-
ity, and atraumatic handling of the tissues. The U-clip,
when compared to anastomotic ‘‘coupling’’ devices,
offers the surgeon the option of direct suture placement
and better alignment of size-mismatch. However, there
are several characteristics that may be improved prior to

ST @WILEY .
< InterScience®

DISCOVER SOMETHING GREAT




Figure 1. U-clip anastomosis of radial artery. [Color figure can be
viewed in the online issue, which is available at www.interscience.
wiley.com.]
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Figure 2. (a) Placement of U-clip device; (b) Pressure applied to
release; (c), U-clip closure and removal of needle and flexible
member; (d) Finished anastomosis (From Wolf et al, J Thorac Car-
diovasc Surg, 2003, 169, 168—177. © American Association of Tho-
racic Surgery, reproduced by permission.) [Color figure can be
viewed in the online issue, which is available at www.interscience.
wiley.com.]

widespread use of the device for reconstructive microsur-
gery. We have used Coalescent Surgical’s smallest U-clip
(the S15 which approximates an 8-0 nylon suture) and
found its size to be larger than expected. The diameter of
the nitinol wire was clearly larger than that of an 8-0
suture, as was the diameter of the suture’s pop-off sec-
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tion. In small vessels (1-2 mm), this could damage the
tissue, lead to flow leaks (if a clip needs to be removed),
or cause potentially turbulent flow-depending on the
endoluminal hardware profile.

We also found that the pop-off release mechanism,
though easy to use, required a significant amount of force
to detach the nitinol wire from the suture. Since exces-
sive forces can result in vascular trauma, a proportionally
lower amount of force might increase the microsurgeon’s
comfort zone with using the device. Once the nitinol
wire is placed, it is difficult to remove. Removal requires
cutting the device (which could prove quite difficult
given the proximity of the device to the vessel wall) or
removal using a specialized clamp designed by Coales-
cent Surgical. Lastly, many microsurgeons prefer that a
tail of suture be left after a knot has been tied to facili-
tate manipulation of the vessel. The U-clip lacks such a
““tail,”” which, if incorporated into the device, may in-
crease its applicability.

CONCLUSIONS

The U-Clip has the potential to facilitate microvascu-
lar anastomoses. At this point, caution should be exer-
cised prior to its use in small, fragile vessels. Further de-
velopment of the device may ultimately prove it to be a
useful adjunct to the field of microvascular plastic and
reconstructive surgery.
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