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Introduction

Endovascular aneurysm repair (EVAR) compares favorably to open
surgical repair of abdominal aortic aneurysm (AAA). For anatomically
challenging aortic aneurysms such as inadequate sealing zone, chimney
graft stent has been developed involving renal, visceral or internal iliac
branches by placing parallel stents to the main stent graft to preserve
blood flow to aortic branches [1,2]. Early and mid-term results of
chimney technique have reported similar-in hospital mortality and less
morbidity than surgical treatment but long term data also needs to be
determined for concerns about patency and endoleak [3,4].

Description

A 78-year-old man with a history of hypertension and abdominal
pain was referred to our hospital for a palpable mass in the abdomen
suggesting AAA. Computed tomography angiography (CTA)
demonstrated a partially thrombosed AAA with a maximum diameter
of 77 mm extending to the right common iliac artery measuring 55 mm
and an angulated proximal aortic neck of 26 mm in diameter (Figure
1A and 1B). Although the length of aortic aneurysm was 6 mm to
the right renal artery, aneurysm involved left renal artery. Therefore,
conventional EVAR would compromise left renal blood flow, we
decided to perform EVAR using the chimney technique for AAA.

Vascular access in both femoral arteries was obtained. The left renal
artery was cannulated using a 4 Fr vertebral 120 cm catheter through
6 Fr 90 cm (telescopic technique) destination sheath (Terumo) with a
0.035” wire (Amplatz stiff wire Cook Medical Inc. Bloomington, IN,
USA) vialeft brachial artery. An 8x59 mm graft stent (Advanta Vascular
V12, Atrium Europe B.V. Mijdrecht, Netherlands) was placed into the
left renal artery along the wire. A 36x20x170 mm aortic extension stent
graft (Endurant, Medtronic) was positioned just below the right renal
artery through the left femoral access and deployed (Video 1). The
ostium of the left renal artery was covered by the graft. A final kissing
balloon was achieved (Figure 2A). Since the aneurysm extended to right
common iliac artery a 16x13x199 graft stent (Endurant 2, Medtronic)
was positioned and deployed in overlap with the distal part of the graft
stent and post-dilated using compliant Reliant balloon (Medtronic).
Post-procedure angiography showed type 1A endoleak and patent left
renal artery. After second kissing balloon inflation a minimally residual
endoleak was observed (arrowhead, Figure 2B, Video 2). Following the
procedure, bilateral femoral sheaths were removed and hemostasis
was achieved by deployment from the predelivered perclose Proglide
(Abbott Vascular). The patient was discharged without complication
on second day on admission. Post procedural CTA showed no
endoleak at first month follow-up (Figure 3). The patient is now under
regular follow-up without any symptoms.

Compared to fenestrated or branched stent, chimney stent has the
advantage of avoiding the delay in device preparation and supply and
relatively lower cost. In Turkey, for example, the price of a fenestrated
device is currently about €20,000 compared to that €5000 of chimney

graft stent. The endovascular surgery takes about 4-6 hours and the
patient needs 5-7 weeks to recover from aneurysm surgery, after 5-7
days of hospital stay, whereas our patient was discharged from hospital
on second day after the procedure.

Since short aortic neck, angulation, inappropriate sealing zone
restrict the general applicability of EVAR, chimney method is cheaper,
immediately available procedure in high risk patients whose renal,
mesenteric or internal iliac arteries are jeopardized in the EVAR process

Figure 1 A,B: Baseline CT images of abdominal aortic aneurysm CT showed
partially thrombosed abdominal aortic aneurysm with a maximum diameter of
78 mm with an angulated proximal aortic neck (ca. 80°) of 26 mm in diameter
extending down the right common iliac artery.
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Figure 2: A: Synchronous balloon dilatation of the main body stent graft and
renal stent graft. B: Postoperative angiography showed a slow-flow type 1A
endoleak (white arrow).

This image is not for diagnostic purposes

Figure 3: 3D and 2D CT angiography showing complete exclusion of the
abdominal aortic aneurysm sac, spontaneous sealing of the endoleak and
a patent stent graft deployed in the left renal artery at first month of the
procedure.

when custom-made graft stent is not readily accessible. Complications
during follow-up include occlusion of chimney stent or development
of endoleak since a gap between the chimney stent and the aortic stent
graft still exists. Short or mid-term results give promising results for
chimney or parallel deployment techniques; lack of safety data for long
term results limits its common use.
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