LETTER TO THE EDITOR

A renal graft with six arteries and double pelvis
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We report on a unique case of a renal graft presenting
with six arteries and a double pelvis. At implantation,
three different arterial anastomosis were performed. The
reperfusion of the new organ was satisfactory, intra-vas-
cular pulse excellent in all arteries, and parenchyma ten-
der at palpation. Postoperative course was uneventful.
Doppler ultrasounds demonstrated a homogeneous graft
parenchyma supported by good central and peripheral
blood flow. Three months postoperation, renal function
is normal. No episode of acute rejection has occurred,
and organ perfusion is satisfactory. To our knowledge,
this is the first description of a kidney graft with more
than four arteries. Our experience provides further evi-
dence that the complicated issue of kidney grafts with
multiple arteries may be successfully overcome, when the
surgeon possesses an in-depth knowledge of possible vari-
ations in arterial anatomy and of microsurgical tech-
niques for vascular reconstruction.

The current shortage of suitable organs, combined with
the growing list of potential recipients requiring trans-
plantation, makes the loss of a retrieved renal graft due to
technical misadventures or anatomical anomalies an
unacceptable waste of valuable resources. This has moti-
vated surgeons to use any viable organ procured from
deceased donors, even if variations in anatomy may com-
plicate the surgical procedure.

Since the first record of Eustachius [1], variations in
the pattern of renal arteries have been reported more fre-
quently than in any other vessel [2]. Renal artery varia-
tions can be divided into two groups: ‘early division
arteries’ (EDA) and ‘extra renal arteries’ (ERA) [3]. The
division of the main renal artery into segmental branches
more proximal than the renal hilus is defined as EDA (or
‘prehilar segmental branching’). The presence of an artery
other than — and anatomically distinct from — the main
renal artery, but supplying the same kidney, is known as
ERA. There are two major classifications of ERA: hilar (or
accessory) arteries, entering the kidney at the hilus in par-
allel with the main renal artery; and polar (or aberrant)
arteries, entering the kidney directly from the capsule
outside the hilus. The incidence of arterial variants is
reported to be up to 50% in anatomical and clinical ser-
ies, 9-30% in the case of unilateral multiple vessels (dou-
ble 6.9-30.1%, triple 0.3-5%, quadruple 0.08-0.1%), and
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2-15% when bilateral [1,2,4-9], (Table 1). The overall
incidence of ERA is 7.2-32%. Interestingly, the presence
of multiple arteries does not correlate with an increase in
variations or anomalies of the urinary tract [8].

We herein report on our first known case of a kidney
transplant (KT) utilizing a graft with six arteries and a
double pelvis.

A 35-year-old woman received a right renal allograft
from a contemporary, standard criteria, deceased donor
[10]. The organ presented with six arteries and a double
pelvis (Figs 1 and 2), while the ureter and renal vein were
normal. The left kidney was normal. All arteries took ori-
gin separately from the aortic patch. We identified two
polar and four (peri)-hilar vessels. At the back table, one
of the peri-hilar vessels was accidentally transected. It was
micro-surgically reconstructed with prolene 7/0 stitches,
with the aid of 4x surgical loops. Given the large size of
the aortic patch, we decided not to use its whole exten-
sion, but to cut the polar vessels at their origin. We
therefore did three separate end-to-side anastomosis
between the following:

1. the external iliac artery of the recipient and the patch
regrouping the four hilar vessels (prolene 5/0 double run-
ning suture),

2. the external iliac artery of the recipient and the two
polar arteries, separately (prolene 6/0 stitches).

The renal vein and the urinary tract were reconstructed
according to standard technique [11]. Warm ischemia
time (time from removal of the organ from ice until rep-
erfusion) was 53 min. Intra-operative Doppler ultrasound
revealed normal intra-graft perfusion and good flow
within each branch.

Postoperatively, the patient received standard care.
Aspirin 100 mg/day was given to prevent intra-vascular
thrombosis. Doppler ultrasound, performed postopera-
tively and on days 1, 2, 3 and 7, showed normal graft
structure and perfusion, and normal arterial resistance
index. Renal function resumed promptly and serum creat-
inine normalized on day 9 (1.1 mg/dl). Artificial renal
support was never required, and the patient was dis-
charged on day 11.

Ninety days after KT, the patient is doing well. Serum
creatinine is 1.2 mg/dl, creatinine clearance is 71 mg/ml,
and no episodes of acute rejection or urinary tract
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Table 1. Reported incidences of ERA.

Single Double Triple Quadruple
Author Methodology ERA (%) artery (%) artery (%) artery (%) artery (%)
Ozkan et al. [1] Angiography 14.5 84.7 13.5 0.9 0.1
Harrison et al. [2] Angiography 32 68 30.1 1.8 -
Hegedus [3] Angiography 29.4 70.6 27.6 1.8 -
Benedetti et al. [6] CKT-LRKT 16.3 83.7 - - -
Troppmann et al. [7] L-LRKT 26.6 73.4 21.5 5 -
Pollak et al. [8] CKT 24 74.7 23.4 0.5 0.1
Ali-El-Dein et al. [9] LRKT 9.4 90.6 8.5 0.8 0.08

CKT, cadaver kidney transplant; LRKT, living-related kidney transplant; L-LRKT, laparoscopic living-related kidney transplant; ERA, extra renal arteries.
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Figure 1 Graft as appeared at the back table preparation (upper
panel) and at schematic representation (lower panel). The six arteries
arise separately from the aortic patch. The aortic patch was too long
to permit a unique anastomosis; therefore it was transected to divert
the two polar vessels which were sown separately to the external iliac
artery of the recipient.

complications have occurred. Doppler ultrasound shows
normal graft perfusion and hilar blood flow. Patency of
all anastomosis cannot be proven objectively, as patient
refused consent to angio-TC.
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Figure 2 The upper urinary tract was characterized by the presence
of a double pelvis drained by a unique urethra.

Our experience provides further evidence that the com-
plicated issues of kidney grafts with multiple arteries may
be successfully overcome, when the surgeon possesses an
in-depth knowledge of possible anatomical variations and
microsurgical techniques for vascular reconstruction.

The operative management of ERA varies according to
vessel length, number and caliber, and distance between
the different arteries [5,12]. When the latter are close
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enough, spatulation and suturing of the proximal segment
of each trunk, in order to form a single lumen with a lar-
ger caliber, is desirable. When the distance is significant,
and/or when the arteries are numerous, multiple anasto-
mosis is required. The principles of increasing the total
area of a vessel end while minimizing the manipulation
of the artery and improving the patency rate, should be
respected [12]. In general, stitches are preferable to run-
ning sutures to reduce the risk of stenosis, and the anas-
tomosis should be performed with the aid of surgical
loops. The highest precision, skill, and technical support
are required, because of the intrinsic characteristics of
renal vascular anatomy. While the intra-renal venous pat-
tern of anastomosis present in normal kidneys allows
interruption of non-dominant vessels without impacting
kidney perfusion, no intra-renal arterial anastomosis is
normally present, and each artery supplying the kidney is
considered to be terminal [3]. In the event of interrup-
tion or section of such vessels, infarction occurs in the
downstream segment of renal parenchyma. Reconstruc-
tion of the injured artery is fundamental to the successful
outcome of the operation [12].

The concept of expanded-criteria donor (ECD) was
codified to indicate a deceased donor, aged either
260 years, or 50-59 years with at least two of the follow-
ing characteristics: history of hypertension, serum creati-
nine >1.5 mg/dl, or cerebrovascular cause of death [10].
Variations in the vascular or urinary tract anatomy are
not currently included in the definition of ECD, though
they probably should, as the utilization of a kidney graft
with multiple arteries entails several disadvantages. The
operation overall is more demanding, the warm ischemia
time is prolonged, and the risk of acute tubular necrosis
and delayed graft function is increased. Technical difficul-
ties can lead to ischemic necrosis, bleeding, infection and/
or urinary fistula. However, it should be emphasized that
the use of ERA in renal allografts has not adversely
affected patient or graft survival, nor is it associated with
an increased incidence of complications in the largest ser-
ies reported [6].
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