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Abstract. Alternative techniques for handling multiple
renal vessels in living related kidney transplants by use of
the hypogastric artery are presented. This vessel can be
used either as a tubular vascular graft or as a Carrel patch
graft. Details of these techniques are discussed.

Key words: Multiple renal arteries — Arteries, renal, re-
construction

Multiple renal arteries are often encountered by the trans-
plant surgeon, the frequency approaching 40% of ca-
daveric donors in some series [3]. The transplant surgeon
is, therefore, often faced with the difficult task of anasto-
mosing two or more renal arteries to the native vessels of
the recipient. We hereby describe an alternative tech-
nique of anastomosing multiple renal arteries to the ipsi-
lateral hypogastric artery, something which can be espe-
cially useful in the living related kidney transplant
recipient.

Technique

The technique involves fashioning a Carrel patch by isolating the
main trunk of the ipsilateral hypogastric artery, ligating all of its
branches, and resecting the artery close to its origin from the com-
mon iliac artery (Fig. 1 a). The artery is then laid open (Fig.1b) and
two or more holes are made using a 4 or 5 mm arterial punch instru-
ment (Fig.1c). Each renal artery is then meticulously anastomosed
with fine prolene suture material (6-0 or 7-0) to the Carrel patch
{Fig.1d). This can be done ex vivo under ideal conditions with the
kidney in cold preservation solution. The final step is to mold the
Carrel patch into the smallest possible size and to do an end-to-side
anastomosis to the iliac artery (Fig. 1e).

Alternatively, in patients having suitable branches of the hypo-
gastric artery easily accessible surgically, the whole artery can be
used as a tubular vascular conduit, asshown in Fig. 2. As in the Carrel
patch technique described earlier, the hypogastric artery is mobi-
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lized and harvested. However, instead of fashioning a Carrel patch,
the renal arteries are anastomosed ex vivo in an end-to-end fashion
to the branches of the hypogastric artery (Fig.2). The hypogastric ar-
tery is then anastomosed in an end-to-side fashion to the iliac artery
of the patient.

The advantages of these techniques are: (1) the time-consuming
multiple renal artery anastomoses are done on the back table with
the kidney in cold solution under controlled conditions; (2) the renal
artery lengthis increased, which may be advantageous in some cases;
and (3) as there is only one arterial anastomosis to do, the warm
ischemia time is reduced.

Discussion

Various surgical techniques have previously been de-
scribed that deal with anastomosing multiple arteries in
renal transplantation. In the cadaveric donor, where
exogenous vein or artery tissue is abundant, a Carrel patch
can easily be fashioned from other vessels [2]. However,
this is not possible in the living related transplant reci-
pient, and surgeons have resorted to other methods. Sim-
mons et al. [5] described a technique where one renal ar-
tery can be anastomosed into the hypogastric artery and
the other into the iliac artery. This has the disadvantage of
increasing the anastomosis and warm ischemia time. An-
other technique is called the “double barrel anastomosis”
[6]. It involves spatulating the ends of a double renal ar-
tery system in a fish-mouth way and sewing them together.
The “unit” is then anastomosed to the iliac artery. This
technique can be difficult if there is a size discrepancy or .
more than two arteries. We have also found an increased
incidence of anastomosis hyperplasia using this technique
[4]. The saphenous vein can also be used as a Carrel patch
or a vein graft bridge [1, 2]). This, however, sacrifices a
potentially useful vessel that can be used for vascular by-
pass surgery and requires another incision over the thigh.
The last technique commonly used is the inferior epigas-
tric artery in the anastomosis to a small lower pole renal
artery [3]. The epigastric artery is not always the proper



Fig.1a—e. A technique using the ipsilateral hypogastric artery to
fashion a Carrel patch for the anastomosis of multiple arterics in a
renal transplant recipient

size or available for anastomosis. Another potential prob-
lem is that the anastomosis of the only blood supply to the
ureter (i.e., the lower pole renal artery) is to a less than
ideal blood vessel (the inferior epigastric artery).

Over the last 2 years we have used the techniques de-
scribed here in six of our living related renal transplant
patients in whom the contralateral hypogastric artery was
not violated. In two patients we had to anastomose three
renal arteries to the hypogastric artery, as described in
Fig.2. We have had good technical results, with no com-
plications. We feel that use of the hypogastric artery
whenever possible is safe and easy and is an aiternative in
the anastomosis of multiple arteries in renal transplanta-
tion.
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Fig.2. A technique using the ipsilateral hypogastric artery as an ar-
terial conduit for the anastomosis of multiple arterics in a renal
transplant recipient
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