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An 88-year-old male with chronic kidney disease and hypertension was admitted for thoracic 
endovascular aneurysm repair (TEVAR) due to a rapidly enlarging thoracoabdominal aortic 
aneurysm involving the superior mesenteric artery (SMA) and abutting both renal arteries. 
The aneurysm measured 74 mm in diameter, and the celiac trunk was occluded at its origin 
(Figure 1). Given the patient’s age and comorbidities, open surgery was high-risk, and 
the anatomy unsuitable for standard TEVAR. After shared decision-making, a customized 
fenestrated TEVAR (f-TEVAR) was selected.

Based on computed tomography (CT) analysis, a patient-specific fenestrated stent graft 
(SEAL 30-26×130 mm; S&G Biotech, Yongin, Korea) was designed with fenestrations aligned 
to the visceral artery origins (Figure 2). Pre-procedural aortography confirmed visceral artery 
involvement (Figure 3A).

Under local anesthesia, the fenestrated stent graft was deployed via the right femoral artery 
(Figure 3B), followed by bridging grafts to the right renal artery (BeGraft 6×38 mm; Bentley 
InnoMed, Hechingen, Germany) flared with a Mustang 7×40 mm balloon (Boston Scientific, 
Marlborough, MA, USA), to the SMA (BeGraft 9×37 mm) via the left brachial artery (Figure 3C),  
and to the left renal artery (Lifestream 7×37 mm, BD, Franklin Lakes, NJ, USA), also flared 
via the right femoral approach (Figure 3D). Additional proximal grafts (SEAL 34×80 mm and 
42-36×130 mm) ensured sealing. Post-procedural aortography confirmed accurate positioning 
and branch patency (Figure 3E and F).

A one-week follow-up CT scan demonstrated aneurysm exclusion without endoleak and 
preserved bridging stent patency (Figure 4). A left brachial artery pseudoaneurysm was 
repaired surgically. No spinal cord ischemia occurred.

Customized f-TEVAR is a viable option for high-risk patients with complex anatomy.1-4) 
Informed consent was obtained from the patient for publication.
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Figure 1. Pre-procedural computed tomography. (A) Volume-rendered 3-dimensional reconstruction image showing a tortuous thoracoabdominal aortic aneurysm 
with involvement of the visceral arteries. (B) Axial CT image demonstrating occlusion at the ostium of the celiac trunk (arrow). (C) Axial CT image showing the 
maximum aneurysm diameter of 74 mm. (D) Axial CT image of the distal aneurysmal segment involving the origin of the superior mesenteric artery (arrow). 
CT = computed tomography.
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Figure 2. Pre-procedural planning and graft customization. (A) Volume-rendered 3-dimensional CT angiography of the thoracoabdominal aortic aneurysm 
alongside a hand-drawn schematic illustration used to guide fenestration planning. (B) Three-dimensional CT angiographic reconstruction illustrating the spatial 
orientation and directional alignment of the planned fenestrations relative to the visceral arteries. (C) Three-dimensional CT angiography demonstrating the 
angulation and curvature of the thoracoabdominal aorta, which is essential for accurate graft positioning and deployment planning. (D) Technical blueprint for 
fenestrated stent graft design based on anatomical measurements, and the finalized customized fenestrated stent graft fabricated accordingly. 
CT = computed tomography; Lt. = left; Rt. = right; SMA = superior mesenteric artery.
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Figure 3. Fluoroscopic guidance and stent graft deployment during f-TEVAR. (A) Fluoroscopic image showing deployment of the customized fenestrated stent 
graft (SEAL 30-26×130 mm) into the thoracoabdominal aorta, with careful alignment of the fenestrations to the origins of the visceral arteries. (B) Fluoroscopic 
view of bridging stent graft placement into the right renal artery (BeGraft 6×38 mm) via the left brachial approach, followed by flaring ballooning using a 
Mustang 7×40 mm balloon. (C) Deployment of the bridging stent graft into the SMA (BeGraft 9×37 mm). (D) Bridging stent graft insertion into the left renal artery 
(Lifestream 7×37 mm) via the right femoral artery, with flaring ballooning performed using a Mustang 7×40 mm balloon. (E) Post-deployment fluoroscopic image 
demonstrating the in-situ fenestrated stent graft and all three bridging stent grafts accurately positioned. (F) Final digital subtraction angiography confirming 
preserved perfusion of the SMA and bilateral renal arteries without evidence of endoleak. 
f-TEVAR = fenestrated thoracic endovascular aneurysm repair; SMA = superior mesenteric artery.
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Figure 4. Comparison of pre- and post-procedural CT. (A) Volume-rendered 3-dimensional reconstructions before and after the procedure, demonstrating 
accurate alignment of the fenestrated stent graft to the visceral arteries. (B) Axial CT images demonstrating maintained patency of all bridging stent grafts to the 
SMA and both renal arteries, with no evidence of endoleak. 
CT = computed tomography; f-TEVAR = fenestrated thoracic endovascular aneurysm repair; SMA = superior mesenteric artery.
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