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Abstract
Introduction: Renal transplantation is a continuously evolving field in terms of surgical technique and protocols in organ sharing and
distribution. Anastomosing kidneys with multiple renal arteries are always considered a surgical challenge. The kidney allografts that were
previously considered to be unsuitable because of complex vascular anatomy are now getting accepted for donation.

Case Report: A 30 years old lady presented with chronic kidney disease detected 4 months back. As a pre-operative work-up of the donor,
computed tomography (CT) angiogram revealed 3 arteries and a single vein on the left side. As the differential function of the right kidney was
significantly better than the left (56.5% vs 43.5%), it was decided to take the left kidney for donor nephrectomy. One of the two arteries at the
hilum was anastomosed in end- to- end fashion to the right internal iliac artery. Second hilar artery and the lower polar artery were anastomosed
end- to-side to the right external iiac artery. Perfusion of the kidney and patency of all the anastomoses were confirmed by color doppler studies
at regular intervals in post-operative period. Serum creatinine gradually became in the normal range. Post operative period was uneventful.
Discussion: In developing countries like India, there is a severe shortage of compatible kidneys in comparison to the number of chronic
kidney disease patients awaiting transplantation. With this report we need to emphasize that presence of multiple vessels should not be
considered a contraindication for transplantation.
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Abbrevations: CT: Computed Tomography; MRA: Multiple Renal Arteries; GFR: Glomerular Filtration Rate; MDCT: Multi-Detector Row Computed
Tomography; DSA: Digital Subtrac¬tion Angiography; TRAT: Transplant Renal Artery Thrombosis

Introduction
Renal transplantation is the treatment of choice for patients
with chronic renal insufficiency because it provides better quality
of life and extended life expectancy compared to dialysis[1].
Since the first human renal transplantation performed in 1954 by
Joseph Murray [2], survival rates for renal transplants’ patients
have improved over the years owing to significant development
in surgical expertise and immunosuppressive treatments.

A single renal artery is present in only about 70% of patients,
two renal arteries in 25% and three renal arteries in 2.6% [35]. The accessory renal artery is defined as the artery that has a
sepa¬rate aortic ostium from the main renal artery and supply
to the upper or lower pole. The aberrant renal artery is defined
as the artery that has a separate aortic origin but goes into the
renal hilum.
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Because of the relatively limited donor availability in
comparison to the large number of patients with end stage renal
disease, kidney allografts that were previously considered to be
unsuitable for transplantation are now accepted for donation.
One of these challenges is the engraftment of kidneys with
multiple renal arteries(MRA).However, many studies have
shown similar results and grafts survival with multiple vessels
versus single vessel [6-8].

Case Report

A 30 years old lady presented to us with chronic kidney
disease detected 4 months back. The underlying disease was
hypertensive nephrosclerosis diagnosed on renal biopsy. Live
related donor renal transplantation was planned. The donor was
her mother. As a pre-operative work-up, computed tomographic
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(CT) angiogram and urogram was done for the donor. CT
angiogram revealed a single renal artery and vein on right
side. However, there were 3 arteries and a single vein on the
left side (Figure 1). Radioisotope renogram study showed GFR
(glomerular filtration rate) of 34.74ml/ min (Relative function=
43.5%) on left side and 45.14ml/min (Relative function= 56.5%)
on right side. Rest of the study was unremarkable.

7-0. Warm ischemia time was 6 min and cold ischemia time was
2 hours and 20 minutes.

Figure 2: One of the two arteries (Artery 1) at the hilum was
anastomosed in end- to- end fashion to the right internal iliac
artery. Second hilar artery (Artery 2) and the lower polar artery
(Artery 3) were anastomosed end- to-side to the right external
iiac artery. Renal vein was anastomosed end- to- side to external
iliac vein.
Figure 1: Computed tomography Angiogram- Reconstructed
images showing 3 left renal arteries. Two arteries are supplying
at the hilum of the left kidney. Third artery is supplying at lower
pole of kidney.

As the differential function of the right kidney was
significantly better than the left, it was decided to take the
left kidney for donor nephrectomy. Taking a kidney with three
arteries for anastomosis was a surgical challenge owing to
relatively smaller caliber of all the three arteries and especially
when all three of them were equally important for the survival
of the graft. As can be seen in the CT reconstruction images that
two arteries are supplying at the hilum of the left kidney. Third
artery is at lower pole which despite being of lower caliber
and supplying relatively insignificant portion at lower pole of
the kidney cannot be sacrificed as it also supplies the adjacent
ureter.

We proceeded with the planned renal transplantation. Left
donor nephrectomy was done and kidney was placed in the right
iliac fossa of the recipient after cooling. One of the two arteries
at the hilum was anastomosed in end- to- end fashion to the
right internal iliac artery. Second hilar artery and the lower polar
artery were anastomosed end- to-side to the right external iiac
artery (Figures 2). Renal vein was anastomosed end- to- side to
external iliac vein.All the anastomoses were done with prolene
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All parts of the transplanted kidney were well vascularized
and turgid after releasing of clamps. Ureteroneocystostomy was
performed by Lich- Gregoir technique. Perfusion of the kidney
and patency of all the anastomoses were confirmed by color
doppler studies at regular intervals in post-operative period.
Serum creatinine gradually became in the normal range. Post
operative period was uneventful. The patient is under regular
follow up.

Review of Literature

The advent of multi-detector row computed tomography
(MDCT) enables comprehensive evaluation of the renal
vasculature and has replaced conventional digital subtrac¬tion
angiography (DSA). The variations of renal vasculature can be
well assessed by MDCT prior to surgery, which can provide
accurate information to guide renal transplantation surgery [911]. The accuracy of MDCT for detection of renal vascula¬ture
anomalies ranged from 96% to 100% [3,11-15].
In cases of multiple renal arteries, different techniques of
in situ intracorporeal or more recently ex-vivo microvascular
anastomotic techniques have been devised over the years, to
anastomose multiple renal arteries. In situ techniques include
the use of the recipient hypogastric artery, a combination of
hypogastric and external iliac arteries, multiple individual
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end-to-side anastomoses to the external iliac artery and the
inferior epigastric artery [16,17]. On the other hand, the main
objective of ex- vivo microvascular techniques, as popularized by
Novick, is to create a single arterial ostium to facilitate vascular
anastomosis in situ with maximal accuracy and minimal warm
ischemic damage to the kidney [18]. Ioannis M et al. [19]had
used inferior epigastric artery for revascularization in multiple
renal arteries and found it to be safe and effective [19].

Major vascular complications during renal transplantations
include renal graft artery thrombosis or stenosis, graft vein
thrombosis, and less frequent events are aneurysms, hematomas,
and arterio-venous fistulae. Transplant renal artery stenosis is
known to be the most common vascular complication (75%)
in renal transplantation with a prevalence ranging from 1% to
23% [20-23]. Transplant renal artery thrombosis (TRAT) has
been reported in 0.5% to3.5% of recipients [24],and it is a major
cause of graft loss in the early post-transplantation period.
Dimitroulis et al. [25] had reported major vascular complications
in 4.2% (57 out of 1367) of renal transplant recipients [25].
Out of them, transplant artery thrombosis was found in 47.4%
patients, transplant vein thrombosis in 7%, aneurysm in 7% and
uncontrolled post-operative bleeding in 5.3%.Transplant artery
stenosis was reported as a late complication among 33.3% of
major vascular complications [25].

Discussion

Renal transplantation carried a low (but clinically significant)
risk for vascular complications that can lead to allograft loss.
It is essential to interpret CT Angiography accurately prior to
transplant surgery and identify renal artery anomalies during
surgical dissection. The surgical safety should be analyzed on
every individual case within the transplant unit.
In India, we face an organ shortage like many other
countries. The number of transplantations may increase if we
consider MRA grafts to be as good as single-artery grafts. With
this report, we concluded that the presence of multiple vessels
was not a contraindication for renal transplantation.

Ethical Approval

All procedures performed in the study were in accordance
with the ethical standards of the institutional and national
research committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.
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