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INTRODUCTION:  Horseshoe  Kidney  (HSK)  is  probably  the  most  common  of all  renal  fusion  abnormalities.
However  the  association  of Abdominal  aortic  aneurism  (AAA)  and  HSK  is rare,  and  occurred  in 0,12%  of
patient  affected  by  AAA.
PRESENTATION  OF  CASE:  We  present  a patient  with  the concomitant  presence  of AAA  and  HSK  treated  by
open  surgical  repair  with  a transperitoneal  approach  without  section  of  the  isthmus  with  great  outcomes
after  surgery.
orse shoe kidney
ortic aneurysm

sthmus
pen aortic surgery

DISCUSSION:  The  management  of AAA  associated  with  HSK  presents  a special  challenge  during  vascular
surgery,  given  the  close  spatial  relationship  and  the  frequent  renal  arterial  variations  that  accompanies
HSK.
CONCLUSION:  Diagnosis  and  a  well  designed  surgical  strategy  are  required  to avoid  surgical  post  operative
complications.

© 2020  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
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. Introduction

Horseshoe Kidney (HSK) is probably the most common of
ll renal fusion abnormalities [1]. However, the association with
bdominal aortic aneurysm (AAA) is rare, and occurred in 0,12% of
atient affected by AAA [2].

The management of AAA associated with HSK presents a special
hallenge during vascular surgery, given the close spatial relation-
hip and the frequent renal arterial variation that accompanies HSK.

Diagnosis and a well designed surgical strategy are required to
void surgical post operative complications.

We  present a patient with the concomitant presence of AAA
nd HSK, treated by open surgical repair with a transperitoneal
pproach without section of the isthmus with great outcomes after
urgery.

The work has been reported in line with the SCARE criteria
nd cite the following paper: Agha RA, Borrelli MR, Farwana R,
oshy K, Fowler A, Orgill DP, For the SCARE Group. The SCARE
018 Statement: Updating Consensus Surgical CAse REport (SCARE)
uidelines, International Journal of Surgery 2018;60:132-136.
∗ Corresponding author at: lot Basma, N◦ 36, Ouled oujih, 14080, Kenitra, Morocco.
E-mail address: dbouns.ayoub@gmail.com (A. Bounssir).

ttps://doi.org/10.1016/j.ijscr.2020.08.034
210-2612/© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This i
rg/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2. Presentation of case

A 66-year-old man  with a history of hypertension under
Angiotensin-converting enzyme (ACE), coronary angioplasty and
transurethral resection of bladder tumor in complete remission,
was referred to our department for an asymptomatique AAA. The
patient had no family history of aneurysm or renal malformations.
Computed tomography (CT) revealed a 11.2 cm infrarenal AAA
associated to a HSK with a wide parenchymatous isthmus lying
anterior to the aneurysm (Fig. 1A, B). Two  main rénal arteries were
detected, without accessory artery for the kidney, neither for the
isthmus, the proximal neck has a 90◦ angulation and 18 mm length
and has been deflected to left side.

Initially, the patient had normal renal function with a serum
creatinine of 1.00 mg/dL.

Given the highly angulated aortic neck we choose open surgery.
The operation was  performed through a long midline incision by
our chief surgeon. The transperitoneal dissection along the Treitz
ligament revealed a large aneurysm covered by the isthmus in its
upper third. The dissection of the aortic neck and the individuali-
sation of renal arteries was difficult given the deflected angulated
neck and the descendant trajectory of the renal arteries.

We  couldn’t recognise the limits between the ishtmus and the

renal parenchyma so we  decided to avoid isthmus section and its
related complications (Fig. 2). Common iliac arteries were desic-
cated.

s an open access article under the CC BY-NC-ND license (http://creativecommons.

https://doi.org/10.1016/j.ijscr.2020.08.034
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2020.08.034&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dbouns.ayoub@gmail.com
https://doi.org/10.1016/j.ijscr.2020.08.034
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


 –  O
1 al of S

w
a
w
c
s
c
w
a
a

u
f

3

t
c
A
A

g
p
m
n
s
a
c

H

F
B
(

CASE  REPORT
2 A. Bounssir et al. / International Journ

After systemic heparinisation and clamping, the aneurismal sac
as longitudnally opened; thrombus was removed and lumbar

rteries were sutured, then a Y-shaped Dacron graft (16–8 mm)
as placed under the isthmus for the reconstruction (Fig. 3). Both

ommon iliac arteries were free from aneurysm and calcifications,
o distal anastomoses were performed. The aneurismal wall was
losed covering the implanted prosthesis, then an epiploplasty
as performed by placing the great epiploon between the closed

neurismal wall and the posterior side of the isthmus, finally the
bdominal wall was closed.

The procedure was well tolerated by the patient, with an
ncomplicated postoperative courses and no deterioration of renal

unction.

. Discussion

HSK, thought to occur in 0.25% of the population, is probably
he most common of all renal fusion abnormalities and is twice as
ommon in men  as it is in women [1]. However, the association of
AA and HSK is rare and occurred in 0,12% of patients affected by
AA [2].

HSK is occurred between the fourth and sixth weeks of embryo-
enesis, during the metanephric phase [3] as a result of the
roximity of the two kidneys that may  lead to an abnormal
etanephric cell migration and therefore the formation of a con-

ective isthmus between the inferior renal poles in 95% and
uperior poles in 5% [4]. Most commonly the isthmus is located

nterior to the aorta, beneath the inferior mesenteric artery. It may
ontain functional parenchymal (85%) or fibrous tissue (15%) [5].

Vascularisation abnormalities are present in two third cases of
SK [4]. Different classification were proposed. Papin proposed a

ig. 1. (A): computed tomography showing the huge aneurysm associated to Horse-Shoe
lack arrow: the isthmus.
B): coronal view showing the angulated neck of the inferior renal aorta.
PEN  ACCESS
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classification based on the number of renal arteries, while Crawford
et al. [6] classification was based on the origin of the renal arteries,
then a classification was  introduced by Boatman et al. [7] consisting
of six types of vascularisation. Currently, the classification proposed
by Einseidrath [8] in 1925 is the most used, in patients suffering an
AAA with the concomitant presence of HSK, because of its greater
surgical significance. It includes five types, with the first two  repre-
senting approximately 50% of the cases. Type I refers to the presence
of one renal artery on each side of the HSK, whereas type II demon-
strates an auxiliary aortic branch to the renal isthmus in addition
to type I. Type III inserts to type II one more renal artery to each
side; type IV refers to the presence of two  renal arteries on each
side with one or more originating from iliac arteries or the isth-
mus  branch. Finally, type V refers to the presence of multiple renal
arteries arising from the aorta, the mesenteric arteries, and the iliac
arteries (Fig. 4).

Our patient’s HSK corresponds to Einseidrath II [8].
Classifying a HSK is very important to establish the best ther-

apeutic strategy using a three-dimensional CT angiography that
provides detailed informations about the vascularisation of the HSK
[8,9]. However, it is important to identify how much each branch
contributes to the HSK perfusion.

The technical difficulties in managing AAA associated with HSK,
is mainly caused by their close spatial relationships and the fre-
quent arterial variations that accompanies HSK.

The best strategy to approach an those cases remain an issue of
continued debate.

Endovascular aortic repair (EVAR) for the management of an

AAA associated with HSK is an interesting technique. Several series
were published, the largest one in 2019 by Fabiani MA  et al. found-
ing that EVAR is a safe and efficient option for the treatment of

-Kidney.
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Fig. 2. Per operative view showing the aneurysm with a wide parenchymatous isthmus lying anterior to the aneurysm. Black arrow: aneurysm.
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hese patients, with excellent short- and medium-term outcomes
ven with covering the aberrant renal arteries smaller than 4 mm
10].

The anatomical position of the isthmus in front of the aorta and
eneath the inferior mesenteric artery makes that the best surgical
ption is the retroperitoneal approach because its well tolerated
y the patients, reduce risk of ureteral injury and provides good
isualization of both the AAA and the aberrant arteries arising from
he aneurysm regardless the presence of the isthmus, however the
urgical exposure and the control of the right iliac arteries are quite
ifficult [11].

Historically, the transperiotneal approach has been more com-

only used.

Open surgery approach can be made based on the anatomical
haracteristics of the AAA, such as, the involvement of the iliac
rteries and the proximal extent of the aneurysm.
In our case, we  choose the transperitoneal technique given the
highly angulation of the neck with no renal arteries abnormalities
and also because it’s the most used technique in our experiences,
the outcomes were great and the patient adhere completely to the
treatment and is very grateful and satisfied.

4. Conclusion

The concomitant presence of HSK and AAA presents a real chal-
lenge for the vascular surgeon imposing the mastery of the different
vascular technique both endovascular and open repair to deal cor-

rectly with this rare condition.

The choice of the technique still controversial and must take in
consideration the degree of urgence and the anatomical abnormal-
ities of the aneurysm and the different renal arteries. However we
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Fig. 3. Y-shaped Dacron graft (16–8 mm)  placed under the isthmus.
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Fig. 4. Horseshoe kidney (HSK) class

elieve that avoiding isthmus section is the most important advice
f open repair is preferred.

The work has been reported in line with the SCARE 2018 criteria
12].
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