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Case Report

Renal Artery Variation Encountered During A Deceased Donor Organ Surgery
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Abstract:

Renal arterial anatomy exhibits significant variation, which holds important implications for donor nephrectomy,
deceased donor retrieval, transplantation, and other surgical procedures. Among these, accessory renal arteries
and precaval courses represent clinically relevant anomalies that may complicate surgical dissection and graft
revascularization. We describe a rare vascular anomaly identified during deceased donor organ retrieval in a
70-year-old female. In addition to the normal right renal artery, an accessory renal artery was noted arising from the
abdominal aorta at the level of L2 and coursing anterior to the inferior vena cava (precaval) to enter the renal hilum.
The left kidney demonstrated a single renal artery in its usual anatomical position. Both kidneys were successfully
retrieved and transplanted, with both recipients showing immediate graft function and no early postoperative
complications. Multiple renal arteries occur in 25-30% of individuals, whereas a precaval course is reported in
only 0.8-5%. The simultaneous presence of precaval and postcaval renal arteries on the same side is exceedingly
rare. Although accessory renal arteries are associated with higher surgical complexity and increased risk of vascular
complications, meticulous procurement and reconstruction techniques enable favorable outcomes: This case
highlights the importance of recognizing renal arterial variations during donor retrieval to ensure safe procurement

and optimize transplantation success.
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Introduction

The anatomy of the renal arteries plays a crucial role in
the selection of kidney donors, particularly in live donor
evaluations. However, during cadaveric organ retrieval,
preoperative imaging is often unavailable to assess
vascular anatomy. Therefore, a thorough understanding of
renal vascular anatomy and its variations is essential for
safe and effective organ procurement.

Typically, each kidney is supplied by a single renal
artery arising as a lateral branch of the abdominal aorta
between the first and second lumbar vertebrae. The left
renal artery is usually shorter, while the longer right renal
artery passes posterior to the inferior vena cava (IVC) to
reach the renal hilum. Common morphological variations
include differences in the number of renal arteries, their
course, and early (prehilar) branching patterns. Reported
variations include multiple renal arteries, precaval courses,
and even thoracic origin of the renal artery.

Here, we report a case encountered during deceased donor
organ retrieval, in which multiple right renal arteries were
identified, including both precaval and postcaval arteries.
This case emphasizes the importance of recognizing renal
arterial anomalies during procurement to avoid inadvertent

injury.
Case report

A deceased donor organ retrieval was performed on a
70-year-old female. A midline laparotomy with transverse
extension was carried out to facilitate the procedure.
During mobilization, an accessory right renal artery
was identified arising from the aorta at the level of the
second lumbar vertebra. This artery coursed anterior to
the inferior vena cava (IVC) to enter the right renal hilum.
There was no evidence of hydronephrosis. The left kidney
had a single renal artery in its typical anatomical position.
The right kidney also had a normal renal artery present in
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the usual location. Both kidneys were drained by a single
renal vein each.

Both kidneys were successfully retrieved for
transplantation. Postoperatively, both recipients
demonstrated immediate graft function with no early
transplant-related complications.

Figure 1 - Accessory renal artery to right kidney
running anterior to the inferior vena (IVC)

Discussion

A thorough understanding of renal vascular anatomy
is essential in both live and deceased donor organ
retrieval, renal transplantation, and various urological
and vascular procedures. Anatomical variations in renal
arteries are not uncommon, and failure to recognize them
intraoperatively may result in vascular injury, inadequate
organ perfusion, or technical difficulties in anastomosis
during transplantation (Abdessater et al., 2022). The
classical description states that each kidney is supplied by
a single renal artery branching from the abdominal aorta
at the level of L1-L2. However, studies have consistently
reported that multiple renal arteries occur in approximately
25-30% of individuals, with a single artery present in
only about 70% (Abdessater et al., 2022; Triantafyllou
et al., 2024). These additional arteries may supply either
the renal hilum (accessory hilar arteries) or directly enter
the poles (polar arteries). Their presence is a result of the
persistence of embryonic vessels that normally regress as
the kidneys ascend from the pelvis to their final lumbar
position (Singh et al., 2018).

In the present case, the unusual finding was the
coexistence of both precaval and postcaval right renal
arteries. A precaval course is reported in only 0.8-5%

of cases (Modi et al., 2008), making this a relatively
rare anatomical anomaly. Even more exceptional is the
simultaneous presence of both pre- and postcaval renal
arteries in the same kidney, which has been documented
only sporadically in the literature. Such variations have
clinical relevance not only in transplantation but also in
the interpretation of radiological imaging, endovascular
interventions, and retroperitoneal surgery.

From a clinical standpoint, accessory and precaval renal
arteries may be associated with pathological conditions. A
precaval renal artery has been implicated in ureteropelvic
junction obstruction and hydronephrosis due to its anterior
compression of the ureter (Modi et al., 2008). However,
in this donor, no hydronephrosis was observed, and both
kidneys functioned well post-transplantation. Nonetheless,
this reinforces the need for careful dissection during
retrieval, as unrecognized accessory vessels may be
inadvertently damaged, leading to ischemic injury in the
graft or increased risk of postoperative complications in
the recipient.

The surgical implications of accessory renal arteries
are significant in transplantation. Studies indicate that
kidneys with multiple arteries are at increased risk of
vascular complications, delayed graft function, and higher
technical complexity in arterial reconstruction[(Bernal-
Garcia et al., 2022). Specifically, recipients of grafts with
accessory arteries show a nearly 20% higher incidence of
acute rejection and post-transplant viability loss compared
to those with single renal arteries (Bernal-Garcia et al.,
2022). Despite this, modern microsurgical techniques
and meticulous vascular reconstruction have largely
mitigated these risks, allowing excellent outcomes even
in kidneys with complex vascular anatomy. The present
case highlights this, as both recipients had immediate
graft function without early vascular or urological
complications. Recent cadaveric and radiological studies
further emphasize the high prevalence and variability of
accessory renal arteries.

Triantafyllou et al. (2024) observed ARAs in 30.56% of
specimens, with unilateral anomalies more common than
bilateral ones, and a left-sided predominance. Similarly,
in a donor nephrectomy series, Arudchelvam & Waruna
Laksiri (2021) found multiple renal arteries in 14.5% and
early branching in 21.4% of cases, often accompanied
by multiple renal veins. These findings underscore the
importance of comprehensive preoperative imaging in
live donors and vigilant dissection in deceased donor
procurement. Embryologically, the persistence of caudal

mesonephric arteries explains the occurrence of ARAs.




Normally, as the kidneys ascend from the pelvis to the
retroperitoneum, the lower arterial branches regress,
while new branches form cranially from the abdominal
aorta (Abdessater et al., 2022). Failure of regression
results in accessory or polar arteries. Understanding
this developmental process provides a framework for
anticipating and recognizing such anomalies during
surgery.

In conclusion, this case demonstrates a rare but clinically
relevant vascular variation involving both precaval and
postcaval renal arteries on the right side. Recognition
of such anomalies during procurement is vital to avoid
inadvertent vascular injury, ensure optimal graft perfusion,
and facilitate successful transplantation. Although multiple
or aberrant renal arteries increase surgical complexity,
careful dissection and reconstruction allow excellent graft
outcomes, as demonstrated by the immediate function
observed in both recipients.
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