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ABSTRACT

condition

The association between Abdominal Aortic Aneurysm (AAA) and Horseshoe Kidney (HK)
is rare, found in approximately 0.1% of aneurysm correction surgeries. The open surgical
approach represents a challenge requiring consideration of three critical technical aspects,
given each patient's unique anatomy: Type of exposure to AAA, the need to section the
renal isthmus and whether to preserve the Accessory Renal Artery (ARA). We describe an
open transperitoneal repair of a giant AAA with preservation of the isthmus and ARA.
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INTRODUCTION

Horseshoe Kidney (HK) is the most common congenital abnormality
of the urologic system, with a population incidence of up to 0.25%
and a male preponderance of 2:1 [1,2]. HK is characterized by
three anatomical anomalies (ectopia, malrotation and variation in
vascular supply) [3-5]. The association between Abdominal Aortic
Aneurysm (AAA) and HK is rare, found in approximately 0.1% of
AAA surgeries [2]. The position of the isthmus over the aneurysm,
the anatomical anomalies of the urinary collector system, and renal
vascularization make AAA repair challenging [4,6]. Bibliographic
data are limited to mainly case reports or small case series [1]. In
the present case, we describe an open transperitoneal repair of a
giant AAA with preservation of the isthmus and ARA.

CASE PRESENTATION

Male, 64 years old, with a history of hypertension, coronary artery
disease, and smoking. Patient was referred with a history of AAA
and abdominal pain. On examination, a painful pulsatile mass
on palpation of the abdomen was observed. The CT angiography
showed a 10 cm infrarenal AAA and HK (Figure 1). The patient
underwent surgical correction with a transperitoneal approach
and interposition of an aortoiliac graft with an 18 mm x 9 mm
polyester graft. The supply of the ARA was ensured with a bevel

anastomosis of the aorta (Figures 2A and 2B). For adequate
access to the aneurysm, it was necessary to dissect and repair the
renal isthmus, enabling its mobilization (Figures 2C-2F). The
surgical time was 6 hours, and a transfusion of 3 red blood cell
concentrates, and two plasmas was performed. A total bleeding of
2900 ml was collected in the cell saver, and there was no need for
vasoactive drugs. On the second postoperative day, an exploratory
laparotomy was performed due to ischemic colitis, but no visceral
resection was necessary. An acute kidney injury was resolved within
four days (creatinine 2.4 mg/dL; baseline creatinine 1.4 mg/dL).
After five days in the ICU, the patient was discharged on the eighth
postoperative day. The patient authorized the case description and
signed the consent form.

RESULTS AND DISCUSSION

The first accounts of HK date back to 1521 autopsy reports by
Jacobo Berengario da Carpi [7,8]. When treating patients with
a AAA and concurrent HK, the classification developed by
Eisendrath, et al., in 1925 is most frequently employed (Table 1)
[8,9]. The coexistence of HK and the AAA was first published in
1956. In the same year, Phelan, et al., performed the first successful
AAA repair with mobilization of the isthmus and ligation of the
ARA [10].
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Figure 1: Abdominal CT angiography-3D reconstruction demonstrating the enhancement of the horseshoe kidney with the aortic aneurysm, and
highlighting the anomalous renal artery supplying the renal isthmus.
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Figure 2: Intraoperative images of heart. A and B: Dissection of the aneurysm neck and bevel anastomosis with preservation of the anomalous renal
artery; C and D: Open aneurism sac and distal anastomose; E and F: Surgical overview with emphasis on the size of the renal isthmus in relation to
the aneurysm.

J Vasc Surg, Vol.12 Iss.4 No:1000561 2



Junior MSB, et al.

Table 1: The classification of Eisendrath, et al., HK: Horseshoe Kidney [9].
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Eisendrath’s classification

Type | One renal artery can be found on each side of the HK

Type 11 In addition to type I, there is an auxiliary aortic branch to the renal isthmus

Type 111 Inserts one more renal artery to each side of type II

Type IV Two renal arteries exist on each side and fqt least one comes from the isthmus branch or
the iliac arteries

Type V Multiple renal arteries originating from the iliac, mesenteric and aortic arteries are

present

One of their most notable traits is their diverse range of aberrant
renal vasculature, with ARA originating from the mesenteric, iliac,
or aorta arteries [3]. Three-dimensional CT angiography offers
precise information about the HK's vascularization, which is crucial
to determining the optimal therapeutic approach [11]. Renal artery
anatomy is normal in just 21.9% of people [1]. In this case, the
patient was classified as a type II by Eisendrath, et al., with a single
7 mm diameter ARA located 8 mm away from the aneurysm neck.
The ARA irrigated at least two-thirds of the left kidney and the
lower pole of the right kidney, making an attempt at endovascular
repair difficult [9].

Until today, there is no recognized gold standard for handling an
AAA linked to HK [12]. The open surgical approach represents a
challenge requiring consideration of three critical technical aspects,
given each patient's unique anatomy: Type of exposure to AAA,
the need to section the renal isthmus, and whether to preserve the
ARA. These characteristics all present various challenges [3,8].

Most vascular surgeons are familiar with the transperitoneal
approach, which provides optimal exposure to the vascular and
renal architecture. It also enables fast proximal and distal vascular
management in emergencies of ruptured aortic aneurysm [3,13].
Additionally, it allows for assessing intestinal vitality, provides
access to the suprarenal aorta and the iliac bifurcation, and can
be converted into retroperitoneal access with a left medial visceral
rotation [1,8,12,13]. The procedure's drawbacks include the risk of
postoperative ileus and its potential unsuitability for individuals
with a hostile abdomen or an inflammatory aneurysm [13]. In
these cases, the retroperitoneal technique can assist in seeing the
AAA [1]. Additional benefits of the retroperitoneal technique
include avoiding kidney dissection, preventing involvement with
the urinary tract, and reducing the likelihood of iatrogenic harm
[2,4,8]. Nevertheless, this method is restricted to reaching the right
renal artery and iliac bifurcation, and the denervation of the lateral
abdominal wall muscles may result in heightened postoperative
discomfort and a bulging flank [11,13].

The second significant technical challenge is the presence of a
centrally located renal isthmus, which forms due to an atypical
movement of metanephric cells during the fourth and sixth weeks
of embryonic development [11]. The isthmus may contain either
functional parenchymal tissue (85%) or fibrous tissue (15%) [8,11].
If the isthmus consists of fibrotic, non-functional tissue, sectioning
is considered the optimal choice when using a transperitoneal
technique since maintaining it might hinder proper exposure to
the AAA [2]. Nevertheless, it is advisable to refrain from using it
if the tissue is functional or vascularized. Although performing
the isthmus transection may result in maximum visibility, there
are potential risks, such as bleeding, urine leakage, infection, and
kidney failure [3,14]. Alternatively, the isthmus can be carefully
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separated and moved away from the aneurysm wall, as detailed in
this article [1,3].

It is essential to preserve kidney function to reduce illness and
mortality [1,15]. The collateral blood flow between renal segments
is frequently insufficient, and each of these ARAs supplies a
specific area of the renal parenchyma. Therefore, ARA ligation may
impair renal function [2,12]. In order to prevent renal ischemia,
studies have indicated that ARA with a diameter greater than 2
mm (>3 mm) or that supply more than 30% of renal parenchyma
should be preserved [1,14]. The risk of postoperative renal
dysfunction is minimal when small ARAs (<2 mm) are ligated
[3,12]. Revascularization of abnormal branches can be achieved by
surgically reattaching an aortic patch containing the vessels' sources
or by directly reattaching the arteries to the prosthesis using a
Carrel patch [2,8,12]. In this case, the revascularization of ARA was
obtained by reimplanting an aortic patch in an anastomosis suture.

CONCLUSION

The decision on the surgical approach is complex and requires
careful consideration of the benefits and risks specific to the
patient’s anatomy. In this case, the choice for open treatment was
made based on the need to preserve the ARA and the urgency due
to symptoms of acute expansion. The transperitoneal approach
provides optimal vascular and renal exposure, but the access route
must be decided based on the surgeon's experience and the renal
system's anatomical variations. Large parenchymal isthmuses can
be mobilized, allowing transperitoneal access without needing a
section. Regardless of the surgical technique, one should always
seek to preserve the anomalous renal artery, except when it is
smaller than 2 mm.
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