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Case report

Isolated iliac artery aneurysm in association with congenital pelvic kidney treated with iliac branch device: case report
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Abstract
Background
Association of abdominal aortic aneurysm with congenital pelvic kidney is rare and association with isolated iliac artery aneurysm is not yet described in the literature.

Case presentation
We present a case of successful repair of an isolated common iliac artery aneurysm associated with a congenital pelvic kidney treated by an endovascular technique. A 75-year-old man was referred for the treatment of an asymptomatic left common iliac artery aneurysm. A computed tomography angiography revealed an isolated left common iliac artery aneurysm and a left pelvic kidney. The maximum diameter of the aneurysm was 32 mm. The congenital pelvic kidney was supplied by three small superior polar arteries that emerged from the proximal non-aneurysmal portion of the common iliac artery and the main artery that arose from the left internal iliac artery. The aneurysm exclusion was accomplished by using an iliac branch device (Gore Excluder Iliac Branch, Flagstaff, AZ). The 1 and 6 months computed tomography angiography after the procedure demonstrated complete exclusion of the aneurysm and preservation of all renal arteries.

Conclusion
Treating patients with an association of iliac artery aneurysms and pelvic kidneys can be a challenge due the variable arterial anatomy. The use of iliac branch device is a safe and effective alternative in selected cases.
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Background
Renal vascular anomalies can be associated with an ectopic or horseshoe kidney [1]. The incidence of pelvic kidneys is between 1 out of 2100 and 3000 births in the population [2] and it results from failure of the embryological kidney to ascend during the fourth to eighth week of gestation [3].
Association of abdominal aortic aneurysm with congenital pelvic kidney is rare and association with isolated iliac artery aneurysm is not yet described in the literature. There are few reports about endovascular aortic aneurysm repair and congenital pelvic kidney [4].
We present a case of successful repair of an isolated common iliac artery (CIA) aneurysm associated with a congenital pelvic kidney treated by an endovascular technique.
Case presentation
A 75-year-old man was admitted for the treatment of an asymptomatic left CIA aneurysm. The aneurysm was diagnosed during a routine abdominal ultrasound. A computed tomography angiography (CTA) revealed an isolated left CIA aneurysm and a left pelvic kidney (Fig. 1). The maximum diameter of the CIA aneurysm was 32 mm. The congenital pelvic kidney was supplied by three small superior polar arteries that emerged from the proximal non-aneurysmal portion of the CIA and the main artery that arose from the internal iliac artery (Fig. 2a and b). The distance between the superior polar arteries and the beginning of the aneurysm was 28,9 mm. The special issues about this case was to preserve all of the blood supply of the pelvic kidney and exclude the aneurysm. It was accomplished by using an iliac branch device (IBD) (Gore Excluder Iliac Branch, Flagstaff, AZ) without an aortic stent graft (Fig. 3). Preoperative serum blood urea nitrogen and creatinine levels were 22 and 1,03 mg/dl, respectively. There was no change in the postoperative period.
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Fig. 1Reconstructed three-dimensional computed tomography image showing the position of the kidneys
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Fig. 2a Reconstructed three-dimensional computed tomography image showing preoperative aneurysm and the pelvic kidney. The polar arteries are visualized. Red arrow. b: Reconstructed three-dimensional computed tomography image showing preoperative aneurysm and the pelvic kidney. The predominant artery that arose from the internal iliac artery are visualized. Red arrow
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Fig. 3Intra operative image showing the aneurysm exclusion with iliac branch device (Gore Excluder Iliac Branch, Flagstaff, AZ) without aortic stent graft


After induction of general anesthesia, we performed the Preclose technique via bilateral femoral artery access, guided by ultrasound, with two Perclose Proglide (Abbott Vascular) for each site. After achieving access, the patient was systematically heparinized. A 16Fr Dry Seal Flex Introducer Sheath (Gore, Flagstaff, AZ) was advanced over an Extra Stiff Wire Guide in the ipsilateral site, and a 12Fr Dry Seal Flex Introducer Sheath (Gore, Flagstaff, AZ) was advanced over an Extra Stiff Wire Guide in the contralateral site. A vertebral catheter and a hydrophilic guidewire were introduced via the 16Fr Sheath, and an EN Snare (Merit Medical System, Malvern, PA) was introduced in the contralateral 12Fr Sheath, establishing the through-and-through femoral access. After, we advanced the IBD (23x12x10 mm) into position over both wires. The first step of deployment was done, releasing the iliac branch portal. The 12 Fr Sheath was advanced up and over the aortic bifurcation using a pushing and pull movement and the catheterization of the internal iliac artery was performed with a vertebral catheter and hydrophilic guidewire, with was later replaced by an Amplatz. Support Wire Guide 1 cm short tip that allowed to advance the internal iliac component (16x14x10 mm) into the internal iliac artery. The iliac branch portal was dilated using a 14 mm angioplasty balloon Zeppelin (Scitech, Aparecida de Goias, GO). The second step of the IBD was done with the release of the external iliac branch. After, kissing-balloon angioplasty was performed using a Giant Balloon Catheter (Scitech, Aparecida de Goias, GO) for the external iliac component. Completion angiography was performed demonstrating exclusion of the aneurysm, preservation off all renal arteries without endoleaks.
A CTA was performed 1 and 6 months after the procedure and demonstrated complete exclusion of the aneurysm and preservation of all renal arteries (Fig. 4a and b).
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Fig. 4a 6 months postoperative three-dimensional reconstruction computed tomography showing proper positioning of the iliac branch device and preservation of the polar arteries. Red arrow. b 6 months postoperative three-dimensional reconstruction computed tomography showing proper positioning of the iliac branch device and preservation of the predominant renal artery. Red arrow


Discussion
Various congenital renal anomalies have been reported and a congenital pelvic kidney is the most uncommon of the six types of renal ectopia (pelvic, lumbar, abdominal, cephalad, thoracic and crossed) [5]. The vascular supply for the kidney is anomalous and the arteries usually arise from the aortic bifurcation, common iliac artery, external iliac artery and rarely from inferior mesenteric artery [3]. In our case, the main artery emerged from the internal iliac artery, which makes the case extremely rare and the preservation of the internal iliac artery essential.
The combination of congenital pelvic kidney and aortic aneurysm was reported in a radiological study which demonstrated that 0,18% of patients who underwent a major aortic surgery had pelvic kidneys [6]. The technical challenge, besides excluding the aneurysm, is to preserve renal arterial supply and renal function. Coverage of accessories renal arteries is usually well tolerated and does not lead to significant impairment of renal function [7]. But, postoperative renal infarction was detected in the vast majority of patients [8]. The treatment strategy is based on the anatomy of each patient and attempting to preserve the totality of renal arteries when possible.
The aim of surgical treatment of iliac aneurysm is to avoid rupture and preserve renal function in this particular case. Before the advent of endovascular repair, open surgery was the mainstay of treatment [9]. But with a significant decrease in morbidity and mortality, and with a fewer complications, in patients with iliac artery aneurysm endovascular repair may be considered as first line therapy [9]. In our case, we had favorable anatomy to preserve all of the blood supply to the pelvic kidney using an IBD. IBDs represent the main option to preserve antegrade flow to internal iliac artery when anatomically feasible, with estimated rates of freedom from target IBD occlusion and freedom from target hypogastric artery occlusion, in 60 months, 86% and 98,3% respectively [10].
Instruction for use of IBDs recommend the use of a proximal bifurcated aortic device. However, when an adequate sealing zone is found in the CIA, an isolated iliac branch implant could be a treatment option without affecting perioperative and long-term results [10]. The most important anatomical requirement is the presence of a suitable sealing zone length in the proximal CIA of 10 mm or greater [10].
Conclusion
Treating patients with an association of iliac artery aneurysms and pelvic kidneys can be a challenge due the variable arterial anatomy. The use of IBDs is a safe and effective alternative in selected cases.
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