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INTRODUCTION:  Herein,  we describe  a case  of  sigmoid  colon  cancer  with  a rare anomaly  of the  left  renal
vein  located  between  the  inferior  mesenteric  artery  (IMA)  and  the  left common  iliac artery.
CASE  PRESENTATION:  A 57-year-old  woman  with  sigmoid  colon  cancer  underwent  three-dimensional
computed  tomography  angiography  for  a preoperative  assessment;  the  results  revealed  a rare  variant
of the  left  renal  vein.  There  were  two  left renal  veins:  one  retroaortically  drained  into  the  inferior  vena
cava, and  the  other  was  located  between  the IMA  and  the left common  iliac  artery  and  drained  into  the
left  common  iliac vein.  Laparoscopic  sigmoid  colectomy  was  performed  safely  while  carefully  avoiding
any injury  to the left  renal  vein  located  posterior  to  the  IMA.
DISCUSSION:  Several  variations  of  the  left  renal  vein  have  been  reported,  such  as retroaortic  or circumaor-
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aparoscopic surgery
olon cancer

tic left  renal  veins.  The  variants  of  renal  vessels,  which  are  frequently  overlooked  in the  preoperative
assessment,  is  rarely  affected  in colorectal  surgery.  However,  if the  surgeon  is  unaware  of  such  renal
vessel  anomalies,  an injury  can  occur,  resulting  in  severe  bleeding.
CONCLUSION:  It  is  important  that  surgeons  identify  retroperitoneal  vessel  variants  before  performing
colorectal  surgery.

©  2016  The  Authors.  Published  by  Elsevier  Ltd.  on behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

With the development of laparoscopic devices and techniques,
he indication for and performance of laparoscopic colorectal
urgery has broadened in recent years [1]. Consequently, it has
ecome important to preoperatively understand vessel branching
nd anomalies, because of the limited view during laparoscopic
urgery. In the present report, we describe a case of sigmoid colon
ancer with a rare anomaly of the left renal vein located between
he inferior mesenteric artery (IMA) and the left common iliac
rtery. By identifying this renal vein variation before surgery using
hree-dimensional computed tomography angiography (3D-CTA),
aparoscopic surgery could be performed safely.

. Case report

A 57-year-old woman was referred to our hospital owing to the
iagnosis of sigmoid colon cancer. The cancer was at a clinical depth

f T4, and there was no evident lymph node or distant metastasis
n computed tomography (CT). Laparoscopic sigmoid colectomy
as planned, and 3D-CTA was performed, revealing two left renal
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veins (Fig. 1). One retroaortically drained into the inferior vena cava
(IVC), and the other was located between the IMA  and the left com-
mon  iliac artery and drained into the left common iliac vein. After
written informed consent was obtained from the patient, laparo-
scopic surgery was performed by mobilizing the sigmoid colon from
the right side of the IMA, and separating the mesenterium from
the retroperitoneal tissue. The procedure was  performed safely by
carefully avoiding any injury to the left renal vein located posterior
to the IMA  (Fig. 2). The operation took 132 min, and the amount of
blood loss was 3 mL. The postoperative course was uneventful, and
the patient was discharged 11 days postoperatively. This report has
been described considering the CARE criteria [2].

3. Discussion

The left renal vein is usually posterior to the superior mesenteric
artery, anterior to the aorta, and cranial to the IMA, and drains into
the IVC. Several variations of the left renal vein have been reported
[3,4]. The incidence of retroaortic left renal vein, which is posterior
to the aorta, has been reported to be 0.5–3.1% [5–7]. The circumaor-
tic left renal vein is also a common left renal vein anomaly. In this
variant, the left renal vein bifurcates into the ventral and dorsal

limbs that encircle the abdominal aorta. Recent anatomical evalua-
tion using magnetic resonance imaging reported a 1.02% incidence
of circumaortic left renal vein [6]. In the present case, the cranial
left renal vein was  retroaortic, and the caudal one was posterior to
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Fig. 1. Three-dimensional computed tomography angiography (3D-CTA) showing
two left renal veins. The cranial one retroaortically draining into the inferior vena
cava (A), and the caudal one between the inferior mesenteric artery and the left
common iliac artery and draining into the left common iliac vein (B).
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ig. 2. Laparoscopic view of retroperitoneal tissue after separating the sigmoid
olon mesenterium. The caudal left renal vein, as predicted by 3D-CTA.

he IMA  and anterior to the left common iliac vein before joining
he left iliac vein. Although the preaortic and retroaortic left renal
eins were similar to the circumaortic left renal vein in this patient,
he sites at which the two renal veins joined the IVC were not the
ame, contrary to that normally observed for the circumaortic left

enal vein [3]. We  used PubMed to electronically search for publica-
ions on the left renal vein joining the left common iliac vein. Our
earch included all English language entries from inception until
PEN  ACCESS
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December 2015 and was performed by using the following key-
words: “left” “renal” “vein” “iliac” in all fields. Only human studies
were eligible for inclusion; editorials; letters; and commentaries
were excluded. Although the initial search indicated 270 publica-
tions; only two  studies described this rare anomaly of the left renal
vein; as determined on full text screening. Brancatelli et al., in 2000,
reported one case of the retroaortic left renal vein joining the left
iliac vein [8], and Karaman et al. reported that only three of 1856
patients had such variations; as determined on CTA [9]. These four
cases were all retroaortic; and we  could find no other report of a
left renal vein variation similar to that in our case in the literature.

The mechanisms underlying left renal vein variations seem to
be closely associated with the embryologic development of the
abdominal renal vein. During the embryological period, two car-
dinal veins develop, forming an anastomosis ventral and dorsal to
the aorta [10,11]. Usually, during the embryologic development and
regression, the distal part of the IVC develops from the right sub-
cardinal vein, and the left renal vein from the transverse ventral
anastomosis. In the present case, the cranial retroaortic left renal
vein was believed to have developed from the remnant dorsal anas-
tomosis between the cardinal veins, and the caudal one from the
remnant left subcardinal vein.

The variant of renal vessels, discovered in 1 of 6 patients, can be
a risk factor for great vessel injury in retroperitoneal surgery such
as abdominal aortic surgery or para-aortic lymph node dissection
in ovarian cancer surgery [12,13]. In colorectal surgery, renal vein
variations are rarely involved, and so, they are usually overlooked.
However, in cases of retroperitoneal vessel variations, unawareness
could result in the injury of the great vessels and subsequent severe
bleeding, even during colorectal surgery. In the present case, preop-
erative assessment and intraoperative awareness of the renal vessel
variations was effective for avoiding injury of the left renal vein and
for considering the consequent conversion to open surgery, thereby
demonstrating the importance of preoperative determination of
these anomalies.
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