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Endovascular treatment of abdominal aortic aneurysm  
in patient with horseshoe kidney: a case report

Tratamento endovascular de aneurisma de aorta abdominal  
em paciente com rim em ferradura: relato de caso

José Manoel da Silva Silvestre1, Gustavo Teixeira Fulton Schimit2, Wander Eduardo Sardinha3,  
Guilherme da Silva Silvestre4, Guilon Otávio Santos Tenório5, Fernando Barbosa Trevisan5

Abstract
Horseshoe kidney is one of the most common urologic anomalies, present in about 0.12% of patients with abdominal 
aortic aneurysm. Conventional surgical repair is associated with technical difficulties that probably increase morbidity 
and mortality but can be avoided with endovascular treatment. We report the case of a 64-year-old patient presenting 
with horseshoe kidney and abdominal aortic aneurysm and successfully treated with endovascular repair.
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Resumo
O rim em ferradura é uma das anomalias urológicas congênitas mais comuns e está presente em cerca de 0,12% 
dos pacientes com aneurisma de aorta abdominal. O reparo cirúrgico convencional está associado a dificuldades 
técnicas que provavelmente aumentam a morbidade e a mortalidade, mas que podem ser evitadas com o tratamento 
endovascular. Relatamos um caso de um paciente de 64 anos com rim em ferradura e aneurisma de aorta abdominal, 
que foi submetido ao reparo endovascular do aneurisma com sucesso.
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INTRODUCTION
Horseshoe kidney is a very frequent congenital 

abnormality, with an incidence of one in every 
600 to 800 individuals1. According to Ferko et al., 
horseshoe kidneys are found in every 200 cases of 
patients with abdominal aortic aneurysms (AAA) 
treated surgically2.

Resection of an AAA associated with horseshoe 
kidney involves two basic problems: first, renal 
parenchyma are present, often covering the aneurysm 
and making its exposure more difficult; second, 
aneurysm resection is usually very difficult because 
the lesion is present in anomalous arteries. In this 
scenario, endovascular therapy emerges as a very 
attractive procedure for the treatment of AAAs 
in patients with horseshoe kidneys, especially 
because of its less aggressive nature and increased 
effectiveness in this type of patient.

Notwithstanding, in the literature reviewed, 
including both Brazilian and international papers, 
the investigation of endovascular approaches to the 
treatment of AAAs has been limited to case reports or 
small case series. In the present journal, the problem 
has only been addressed with a focus on conventional 
surgical treatment3.

The objective of the present study was to report 
the case of a patient presenting with horseshoe 
kidneys and subjected to endovascular treatment 
of an AAA. We discuss the clinical importance of 
an individualized treatment approach, based on the 
latest evidence available for each different type or 
manifestation of this congenital anomaly.

CASE DESCRIPTION
A 64-year-old male patient presented at our 

vascular surgery service seeking treatment for an 

infrarenal AAA. The patient had no symptoms and 
informed that the aneurysm had been diagnosed 
5 years before during an ultrasound examination 
performed for other reasons. Over this period, the 
patient had been followed through regular exams 
that showed constant increase of aneurysm diameter. 
Medical history included hypertension, diabetes 
mellitus, and myocardial revascularization in 1987 
and 2004 using the great saphenous vein and the 
mammary artery as grafts.

On physical examination, the patient was 
normotensive; abdominal examination findings 
were poor due to obesity. Longitudinal scars were 
observed in the lower limbs (bilateral saphenectomy). 
Right posterior tibial artery pulse was absent upon 
palpation. Laboratory tests revealed normal glycemia 
and creatinine levels.

Computed tomographic (CT) angiography was 
carried out because of the continuous growth of 
the aneurysm and revealed a fusiform aneurysm of 
the infrarenal aorta, with a maximal cross-sectional 
diameter of 50 mm, and horseshoe kidneys with an 
isthmus of parenchymal tissue. About 20 to 30% of 
the kidney, in the isthmus region, was irrigated by 
an accessory renal artery arising from the aortoiliac 
junction (Figures 1 and 2). The exam also revealed 
significant stenosis (60%) at the origin of the left 
renal artery.

Because of the continuous growth of the aortic 
aneurysm, elective treatment was indicated. In 
December 2008, the patient underwent angioplasty 
and stent placement in the left renal artery, with 
success. In the same procedure, selective angiography 
of the accessory renal artery was performed and 
confirmed the findings previously obtained with 
CT angiography. Based on the favorable anatomy 

Figure 1. Three-dimensional reconstruction of computed tomographic angiography showing abdominal aortic aneurysm and 
horseshoe kidneys. Note the accessory renal artery arising from the terminal aorta and irrigating the isthmus (arrow).
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of the aneurysm and taking into consideration 
the difficulties involved in conventional surgical 
correction of infrarenal aneurysms, the team decided 
to adopt an endovascular approach, with occlusion of 
the accessory renal artery 2 months after angioplasty 
of the left renal artery. The endovascular procedure 
was performed with bilateral femoral access, using 
a bifurcated prosthesis with distal anchorage on the 
common iliac arteries.

Follow-up CT angiographic findings evidenced 
an adequately implanted endograft, well adapted, 
with no signs of leakage (Figure 3). An area of 
renal infarction was observed in the isthmus region, 
corresponding to approximately 20% of the total 
renal parenchyma (Figure 4). Angioplasty of the 
left renal artery did not show evidence of stenosis. 
Serial investigations revealed a gradual reduction in 
aneurysm diameter.

Throughout the follow-up period, the patient 
presented asymptomatic, with well-controlled blood 
pressure by the use of medications and normal 
laboratory findings. At present, the patient undergoes 
clinical and CT angiographic exams yearly.

DISCUSSION
In patients with horseshoe kidney, two distinct 

kidneys are located on either side of the body and 
anteriorly connected to the spine by an isthmus of 
either parenchymal or fibrous tissue.4 Horseshoe 
kidneys are a very common congenital urologic 
abnormality, affecting about 0.12% of patients who 
require surgical correction of aortic aneurysms5.

In most cases, horseshoe kidney is associated 
with normal renal function, and patients are 
asymptomatic. The anomaly can take different 
forms, with arterial and venous variations, as well 
as different presentations of the renal parenchyma 

Figure 2. Cross-sectional view of computed tomographic angiography showing renal isthmus composed of parenchymal tissue 
(arrow).

Figure 3. Three-dimensional reconstruction of computed tomographic angiography after endovascular repair of abdominal 
aortic aneurysm, with no visualization of the renal isthmus.
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and excretory organs, sometimes posing difficulties 
or even preventing conventional surgical correction 
of AAAs6.

Horseshoe kidneys are usually connected by 
their lower poles, often between the vena cava and 
the aorta. The isthmus can be composed of fibrous 
tissue or, more commonly, of viable, vascularized 
parenchymal tissue7,8.

Several classifications have been proposed to 
categorize the different manifestations of horseshoe 
kidneys according to variations in blood supply. The 
classification system proposed by Eisendrath et al.4,9 
is the most widely used and divides findings into 
five types:

•	 Type	I:	one	renal	artery	to	each	side	of	the	horseshoe	
kidney.	Corresponds	to	20%	of	cases;

•	 Type	II:	one	renal	artery	to	each	side	of	the	aorta	and	
an	aortic	branch	to	the	isthmus	aorta.	Corresponds	
to	30%	of	cases.	This	is	the	type	of	the	case	here	
described;

•	 Type	III:	two	renal	arteries	to	each	side	of	the	horse-
shoe	kidney	 and	 an	 aortic	 branch	 to	 the	 isthmus.	
Corresponds	to	15%	of	cases;

•	 Type	IV:	two	renal	arteries	to	each	side	of	the	horse-
shoe	kidney,	associated	with	one	or	more	branches	
arising	from	the	iliac	arteries.	Corresponds	to	15%	
of	cases;	and

•	 Type	V:	multiple	renal	arteries	arising	from	the	aorta,	
mesenteric	and	iliac	arteries.	Corresponds	to	20%	of	
cases.

The greatest challenge in the surgical treatment 
of patients with infrarenal AAAs associated with 
horseshoe kidneys is finding an access route to the 
aneurysm, as well as an adequate approach to treat 
accessory renal arteries6,10.

In the few cases presenting with a fibrous 
isthmus, the best approach is to section the structure. 
Notwithstanding, in patients with a functional 

isthmus, this approach should be avoided as a result 
of potential technical complications, such as chronic 
renal disease that could affect the graft. Ureters are 
anteriorly positioned, close to the isthmus, and may 
be present in duplicate11. During surgery, extreme 
care should be taken not to injure these abnormally 
positioned ureters.

There are two main approaches to the treatment 
of accessory renal arteries during the correction of 
AAAs. The first one consists of reimplanting all 
accessory renal arteries12,13. The second approach is 
renal artery ligation, in an attempt to prevent future 
segmental renal infarction. This latter approach has 
the advantage of being faster and less aggressive14,15.

The first reports of endovascular treatment of 
AAAs in patients with horseshoe kidneys date back 
to 1997, either alone or combined with the occlusion 
of smaller-caliper accessory renal arteries2,16-21. Some 
studies have assessed the clinical and laboratory 
results of the occlusion of accessory renal arteries 
in patients subjected to endovascular treatment 
of AAAs. Aquino et al. showed that, even though 
segmental renal infarction was observed in 21% of 
the cases, transient hypertension occurred in only 
one of 24 patients subjected to accessory renal artery 
occlusion using an aortic endograft22. Kaplan et al. 
reported similar results18 and concluded that, in cases 
where renal arteries do not present stenosis, where 
accessory arteries smaller than 3 mm are present, and 
where there is no history of renal disease, occluding 
these arteries will not have significant effects on 
renal perfusion.

These findings seem to suggest that the importance 
of accessory renal arteries has been overestimated. 
This fact, combined with the rare cases of AAA in 
patients with horseshoe kidneys, and also with the 
high morbidity associated with conventional surgery, 

Figure 4. Cross-sectional view of computed tomographic angiography showing hypocapture in the renal isthmus compatible 
with renal infarction after occlusion of accessory renal artery (arrow).
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makes endovascular treatment extremely attractive 
for these patients.

According to Ruppert et al., in patients with 
horseshoe kidneys types I and II according to 
Eisendrath’s classification, as is the case of our 
patient, endovascular repair should be preferred 
whenever the procedure is technically feasible taking 
into consideration aneurysm anatomy. Accessory 
arteries with a diameter below 3 mm can be occluded. 
In cases showing accessory arteries larger than 3 
mm, selective angiography should be performed to 
determine the amount of parenchyma irrigated by the 
vessel. As a result, in patients with Eisendrath types 
III and IV, the decision to adopt an endovascular 
approach will depend on each individual evaluation. 
Finally, in patients with type V horseshoe kidney and 
an acceptable operative risk, conventional surgical 
repair is still the treatment of choice23.

It is important to emphasize that larger caliper 
accessory arteries, when occluded, may lead to the 
occurrence of type II endoleak and increase the risk 
of rupture, as reported by White et al.24 Some selected 
reports can be found in the literature describing 
patients with accessory arteries with minimum 
collateral circulation subjected to coil embolization 
before endovascular treatment of the aneurysm23.

CONCLUSION
Over the last decade, endovascular treatment 

of AAAs in patients with horseshoe kidneys was 
rarely discussed in both national and international 
publications, and there is no consensus regarding the 
best treatment approach in these cases.

The present study concludes that the endovascular 
treatment of AAAs in patients with horseshoe 
kidneys is safe and effective. In cases with horseshoe 
kidneys types I and II according to Eisendrath’s 
classification, with nondominant accessory arteries 
smaller than 3 mm, endovascular treatment can be 
considered the treatment of choice, as these patients 
will benefit from a less invasive procedure. In all 
other cases and types, treatment should be chosen 
based on individual evaluations.
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