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Developments in instrumentation: IT. Mechanical vascular anastomoses

reports of early device disconnection. While initially
there was great enthusiasm, reports of early graft
stenosis and occlusion finally led to the withdrawal
of the device from the market.

The PAS-Port System (Cardica Ltd.) is a one-shot
device for proximal vein graft anastomosis to the
aorta. It can be used for grafts of a diameter ranging
from 4 to 6 mm (Fig. 8). For loading of the graft, the
vein is pulled through the stainless steel implant
and then manually everted over the end with the
help of a poke-through tool; the everted vein is then
attached to the implant. The deployment tool is
placed on the aorta and the anastomosis is com-
pleted by a rotational movement at the end of the
device. As with the Symmetry device, the proximal
anastomosis has to be performed and the take-off
angle is also 90°. Due to its design, there is no direct
contact of the device within the bloodstream. The
results of a multicenter trial with the first-genera-
tion device were quite promising.

The CorLink™ automated aortic anastomotic sys-
tem (Cardiovations, NJ, USA) is a self-expanding
nitinol extraluminal device (Fig 9). The graft is
pulled through the inserter and then everted over
the distal end of the delivery system. The everted
segment of the vein is penetrated by five intimal
pins that are deployed from the cartridge of the de-
livery system. A hole in the aorta is created by a

Cardica proximal anastomotic device is an
anastomotic stent of different diameters for
connection of large (aorta) and small vessels

Fig. 8 (coronary artery)

CorLink anastomotic device. An anastomotic
connector for attaching two blood vessels com-
prising a cylinder-like portion and tissue enga-
ging portion where at least one spike adjacent
one of the two ends of cylinder-like portion; the
connector may comprise at least a second set of

Fig.9 spikes adjacent the other of the two ends

punching instrument that is inserted through the
handle of the delivery system. Thus, as opposed to
the Symmetry system, this device provides the ar-
teriotomy device and connector in the same deliv-
ery mechanism. After the aortic punching device is
withdrawn from the handle, the delivery system is
advanced into the aorta and the connector is re-
leased. The connection is made by partial penetra-
tion of the aortic wall by the inner pins, while the
outer pins stabilize the graft externally to the aortic
adventitia. Only limited data regarding the device
are available.

Aptus Endosystems, Inc has number of devices for
fixation of endovascular prostheses to arterial wall
(Figs. 10 and 11).

By-Pass Ltd has published two PCT applications,
“Methods and devices for vascular surgery” and
“Vascular port devices”. The family of patent ana-
logues for these patents contains about 140 patents.
In spite of the “vascular” names of these devices
they are intended only for coronary artery connec-
tions and do not have aortic applications. An analy-
sis of these patents shows that they relate substan-
tially to the construction of end-to-side anasto-
moses using a special apparatus for the delivery of

4

67




08_de-donato

68

19-09-2006

11:03 Pagina 68

——

Mini-Invasive Abdominal Aortic Surgery

i

\
T TTET TSN

\

N\ '\

Fig. 10

Aptus endostapling device (Parodi). Systems
and methods to apply a suture within a vessel
lumen with catheter tube, and a suture appli-
cator at a distal part, which is operated from a
location external to the blood vessel lumen, to
apply a suture to an interior wall of a vessel

Fig. 11

Aptus endostapling device. It provides per-
manent attachment of endovascular prosthe-
sis, which can be deployed without damaging
native vessel using fastening system through
the vasculature, and manipulated from outsi-
de the body to deliver a fastener to attach the
graft to the vessel wall

mostly autografts, taken from the same patient. The
graft is inserted into the axial duct of a special split
sleeve (“butterfly” member), flanged at one end on
the end of this split sleeve and fixed in this position
using a special nitinol fastener. The whole structure
is located and secured in the axial cavity of a deliv-
ery apparatus (substantially the apparatus de-
signed by Ethicon) which serves for graft delivery
to the location of the anastomosis, punching the
blood vessel wall at the I anastomotic site and se-
curing it to the opening edges via a nitinol fastener.
(Fig. 12).

The comparative analysis of all these devices with
Shifrin’s aortic stapler showed that they are totally
different and incompatible with one another. In fact,
the By-Pass apparatus itself is used substantially for
creating an end-to-side anastomosis. The diameter
of the grafts used ranges from 0.8 to 6-8 mm. The
graft is inside and secured to the vessel in an out-
side to inside direction. In Shifrin’s aortic stapler a
graft is placed and secured outside the working
head and then in the anastomosis area as well via
stainless steel staples. The apparatus is designed to
execute an end-to-end anastomosis between aorta
and synthetic prosthesis in direction from the graft
from inside the vessel. The device diameter ranges
from 9 to beyond 22 mm. Thus, in conclusion, the
apparatus described above: a) has different, quite
specific, applications; b) solves different tasks; c)

By-Pass Vascular Port Device, a non-suture
anastomosis system for securing a bypass graft
to a host vessel; a compression mechanism is
used with the system for attachment of the by-
pass graft to the fitting; an electrode is connec-
ted to the fitting and to an energy source whi-
ch transmits energy to the electrode, which, in
turn, causes the adjacent tissue to rise tempe-

Fig. 12 rature and bond to a vessel or fitting
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performs different functions; d) uses novel fastener As already pointed out, the different anastomotic
staples fabricated from stainless steel. devices described in this field and available in the
All these devices may be regarded as complement- patent literature meet some or most but not all the
ing each other in the context of their use in cardio- requirements for safe and efficient anastomotic vas-
vascular surgery. cular surgery?®.
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