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Abstract

The presence of more than one renal artery has been commonly ob-
served, and approximately 10% - 40% of examined cadavers have an
accessory renal artery, which corresponds to each segmental artery.
Thus, it is important to preserve these arteries during para-aortic lym-
phadenectomy via laparotomy. Here, we present a case involving a
patient with ovarian cancer who underwent laparoscopic para-aortic
lymphadenectomy with preservation of six renal arteries. Although
two left renal arteries were observed through contrast CT, surgical
findings revealed two right and four left renal arteries, including
blood vessels, which were not identified preoperatively. Moreover, a
subtype of the left renal vein was present. In previous reports on gy-
necological laparoscopic surgery, the maximum number of accessory
renal arteries was two, which is a common finding. With regard to
en bloc removal in laparoscopic para-aortic lymphadenectomy with
renal vascular abnormalities, it is recommended to reduce the lymph
nodes to the minimum size necessary to avoid tumor scattering, reno-
vascular injury, and surgical field failure. Furthermore, it is difficult
to diagnose renovascular abnormalities using only contrast CT preop-
eratively. Thus, in laparoscopic surgery, whereby the viewing direc-
tion of the operative field is fixed, the procedure should be performed
with due consideration of the renovascular abnormalities.
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Introduction

The kidney is divided into five segments, namely, the apical,
upper, middle, lower, and posterior segments. Each segmental
artery supplies its corresponding segment of the kidney [1].
The presence of more than one renal artery has been common-
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ly observed, and approximately 10-40% of examined cadavers
have accessory renal arteries, which did not degenerate in the
course of disease development [2]. Despite it being just an ac-
cessory renal artery, it corresponds to each segmental artery
without anastomosis; thus, due caution should be observed
when performing para-aortic lymphadenectomy via laparoto-
my to preserve these arteries [3]. In gynecological laparoscopic
surgeries, the highest number of accessory renal arteries found
upon examination was two, and there were no cases showing
a greater number. Here, we report a case of laparoscopic para-
aortic lymphadenectomy with preservation of six renal arteries
and left renal vein subtypes.

Case Report

A 66-year-old Japanese female patient (gravidity 2, parity 2,
age at menopause: 50 years) presented to our hospital with a
chief complaint of abdominal distension. She underwent ab-
dominal contrast CT, and iodine contrast agent allergy was
noted. After additional examinations, she was diagnosed to
have stage IIIC ovarian cancer. Four cycles of neoadjuvant
chemotherapy were administered. After the chemotherapy, an
interval debulking surgery was performed through laparoscopy
as per patient’s request. Two left renal arteries were recognized
during the initial contrast-enhanced CT, but because of iodine
contrast agent allergy, no evaluation was performed by 3D CT
angiography (3D-CTA) prior to surgery (Figs. 1, 2).

Surgical findings

The total intraoperative blood loss was 350 g (including lymph
fluid), without blood transfusion requirement.

Although slight traces of peritoneal dissemination were
observed, the uterine and ovarian structure appeared normal
macroscopically. Para-aortic lymphadenectomy was per-
formed under retroperitoneal endoscopy. There was no lymph
node enlargement. Lymph nodes, including the vessel sheath
and connective tissue, were carefully peeled from the blood
vessel using suction and release forceps. After ensuring the ab-
sence of an accessory renal artery between the separated lymph
node and blood vessels, the process of cutting with monopolar
and a sealing device was finely repeated. In contrast with the
normal anatomy (Fig. 3), it was confirmed that the four left
and two right renal arteries were derived from the trunk of the
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Figure 1. Abdominal contrast CT. Preoperatively, two left renal arteries are present (d, e). (a) Right renal vein. (b) The vein from
the left kidney goes over an abdominal aorta, connecting at the point right before the abdominal aorta. (c) Right main renal artery.
(d) Left main renal artery diverges to the apical and upper segmental arteries. (e) Left posterior segmental artery. (f) The left
ovarian vein flows into the left renal vein.

Figure 2. Abdominal contrast CT. The left middle segmental artery (g) and bilateral lower segmental artery (h, i) were not recog-
nized preoperatively. The right lower segmental artery (h) goes over the front of the inferior vena cava.

aorta, including blood vessels that could not be identified prior and the right lower artery passes through the anterior surface
to the surgery. In the first artery from the caudal side, the bilat- of the inferior vena cava to the right lower pole. In the second
eral lower segmental artery was derived from the middle part left renal artery, the left middle segmental artery was derived
of the aortic bifurcation and inferior mesenteric artery (IMA), from the abdominal aorta at the same height as the IMA. In the

iliopsoas

musitj

Figure 3. Normal anatomy under retroperitoneal endoscopy (left para-aortic lymphadenectomy). The left ovarian (v) and lumbar
(j) veins flow into the left renal vein (b) and go over the aorta. Usually, it cannot be confirmed with the presence of fat tissues, but
the left adrenal vein (m) also flows into the left renal vein. During surgery, the left ovarian vein, inferior mesenteric artery (IMA),
and ureter are pushed up to the ventral side. (d) Left renal artery.
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Figure 4. After left para-aortic lymphadenectomy under retroperitoneal endoscopy, three veins from the left kidney are present:
(1) cephalic, (2) middle: a swollen left ovarian vein (v) flowing into the (3) caudal side (inflow lumbar vein cut). (d) Left main renal
artery. (e) Left posterior segmental artery. (g) Left middle segmental artery. (i) Left lower segmental artery.

third and fourth arteries, the left main renal artery and left pos-
terior segmental artery were derived just below the left renal
vein. The right main renal artery was located on the dorsal side
of the inferior vena cava at its normal position.

The left renal vein was also found to be atypical, and three
veins from the left kidney did not connect at the hilus renalis,
the left ovarian vein flows through the middle vein, and the
lumbar vein flows into the caudal vein. A cephalic vein densely
fused with a central vein, forming the left renal vein truncus,
and a caudal vein fused with it at the point right before it went
over the aorta.

The left para-aortic lymph node was excluded from the
en bloc resection, because the renal blood vessel structure was
complicated. To prevent blood vessel damage during dissec-
tion, we divided the lumbar vein, which directs blood flow into
the left renal vein, into two: the high and low para-aortic lymph
nodes. We resected the right para-aortic lymph nodes while
preserving all the renal arteries (Figs. 4, 5). Subsequently,
laparoscopic pelvic lymphadenectomy, subtotal omentectomy,
and peritoneal dissemination lesion biopsy were performed,

followed by hysterectomy and bilateral oophorectomy, and op-
timal surgery was completed.

Postoperative course

The pathological diagnosis was ovarian cancer: serous ad-
enocarcinoma (ypT3bN1MO0). Among the 54 dissected lymph
nodes, two right high para-aortic lymph nodes showed metas-
tasis. There was no presence of postoperative micturition dis-
order and renal function degeneration. The patient underwent
postoperative adjuvant chemotherapy for 1 year postoperative-
ly, without any recurrence.

Discussion

In this report, as many as six renal arteries were found in a
female patient; nevertheless, laparoscopic surgery was suc-
cessfully performed. Moreover, it was difficult to diagnose all

Figure 5. After right para-aortic lymphadenectomy under retroperitoneal endoscopy. (b) Left renal vein. (c) Right main renal
artery. (h) Right lower segmental artery. (i) Left lower segmental artery.
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the vascular anomalies preoperatively; thus, surgery must be
performed carefully by avoiding blind maneuvers.

When performing laparoscopic para-aortic lymphadenec-
tomy for cases with complex renal vascular abnormalities, a
retroperitoneal approach is employed to preserve the renal
blood vessels and surgical fields. In left para-aortic lymphad-
enectomy, the ureter, left ovarian vein, and IMA are pushed to-
ward the ventral peritoneum, and the lymph node is peeled and
pressed to the dorsal side (Fig. 3). With the identification of
the aorta and left renal vein by tracing the common iliac artery
and left ovarian vein, the loose areolar tissues anterior to the
vessel are separated or divided to expose the adventitia of the
vessel. In the left para-aortic lymph node region surrounded by
the abdominal aorta, left renal blood vessel, and iliopsoas mus-
cle, only the lumbar artery, lumbar vein, and ovarian artery are
likely to be operated on. However, the accessory renal artery
in this case was the artery in each segment as shown on CT
imaging. Apart from the accessory renal artery, which had not
been identified preoperatively, the vein tracing the left ovarian
vein was identified to be not a trunk of the left renal vein but a
branch. The thickest branch was found on the cephalic side of
the identified branch, which was observed on the caudal side;
however, it was a blood vessel not normally observed. We have
always operated on the vessel sheath without blind manipula-
tion and have identified all unexpected renal vessels naturally
in the process. Under general anatomical recognition, if vascu-
lar sheath treatment is performed only with a sealing device,
renal vascular injury, massive hemorrhage, or renal infarction
may occur. Renal blood vessels could be identified, but to en-
sure blood vessel preservation, lymph node collection, and a
successful operative field, it is necessary to divide the high and
low para-aortic lymph nodes into two, deferring the en bloc
removal of the lymph nodes.

Renal vascular abnormalities are detected by MRI, con-
trast CT, 3D-CTA, and ultrasonography [4-6], but it is difficult
to assess all the blood vessels preoperatively. In this case, we
could not assess the three accessory renal arteries and the left
renal vein subtype preoperatively due to the narrow vessel di-
ameter, and the confluence site of the branch of the left renal
vein was difficult to identify even after postoperative reexami-
nation (Figs. 1, 2).

Renal artery and vein abnormalities differ in terms of the
site of occurrence [2, 4, 5]. Nevertheless, both abnormalities
may appear [7]. The anastomosis of the renal vein system in-
cluding the inferior vena cava, results in the regression of the
posterior cardinal, supracardinal and subcardinal veins. The
left renal vein results from the anastomosis of the subcardinal
vein, forming one vein, and the left adrenal, lower phrenic, left
ovarian, and lumbar veins usually flow and go over the abdom-
inal aorta [5] (Fig. 3). When diagnosing malformations of the
renal venous system, it is considered necessary to perform an-
giography through left femoral vein puncture [5]. In this case,
vein branches from the left kidney were not connected until the
point right before the abdominal aorta, but the left renal vein
trunk itself was only one. We considered the presence of an
anastomotic subtype between the subcardinal veins.

Accessory renal arteries are derived from five segments
of the kidney [2, 4], and there have been reports that up to 10
renal arteries have been recognized by angiography (eight ac-
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cessory renal arteries) [8]. The rate of having four to five uni-
directional renal arteries (three to four accessory renal arteries)
is 0.2 to 2% [9], and this rarely occurs in Japanese women,
as with the present case. The accessory renal artery becomes
the segmental artery and may supply a more major area than
the main renal artery [4]. The frequency of these cases varies
between races and both sexes: it is 30% for Caucasians and Af-
ricans, but for Indians and Asians are in the 13.5-18.5% range.
In men, the frequency is 28%, whereas in women, it is 16%,
with rare occurrence in women of Asians [10]. Although the
accessory renal artery is basically derived from the abdominal
aorta [11], it is also derived from the renal artery itself [12]
and rarely from the common iliac, external or internal iliac,
hepatic, middle sacral, inferior phrenic, lumbar, pancreatic,
and colonic arteries [11, 12]. The accessory renal arteries of
the upper and lower poles of the kidney may be the base of
the adrenal and gonadal arteries [2]. In the field of urology, the
presence of an accessory renal artery is a matter of concern,
but in gynecological laparoscopic surgery, it may be possible
to encounter one or two maximum accessory renal arteries [7,
13, 14]. This report has the most common finding with four
accessory renal arteries.

With regard to en bloc removal in laparoscopic para-aortic
lymphadenectomy with renal vascular abnormalities, split-
ting the lymph nodes is required as necessary to minimize tu-
mor scattering, renovascular injury, and surgical field failure,
which is similar in laparotomy. In gynecological laparoscopic
surgery, whereby preoperative diagnosis is difficult with con-
trast CT alone and the viewing direction of the operative field
is fixed, blind operation should not be performed especially
with the presence of renovascular abnormalities. Thus, with
due consideration of these aspects, it is possible to perform
laparoscopic surgery safely even in complicated cases without
preoperative diagnosis as in the present case.
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