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Abstract

Physician-modified endovascular prosthesis has been developed to treat aortic disease in variable situations. However, the durability and long-term 
outcomes are criticized. Here we reported some cases, who were enrolled in our case series of handmade fenestrated stent graft in 2019 and 2020 [1,2]. The 
aortic stent graft was extracted from the patient during a conventional open surgery due to variable reasons, and the architecture of stent graft as well as the 
modification was intact. The durability of handmade fenestrated stent graft was therefore being investigated and confirmed.

CASE REPORT
Case-1

Five years ago, a 27-year-old female patient experienced a 
severe refractory back pain and was diagnosed as acute type B 
dissection by computed tomography angiography(CTA) at that 
time. Thoracic endovascular aortic repair (TEVAR) with a single-
fenestrated aortic stent graft (Zenith TX2, Cook Medical, Inc., 
Bloomington, IN, USA) for left subclavian artery preservation, 
landing at zone 2, was done successfully. A Viabahn stent graft 
(W. L. Gore & Associate, Flagstaff, AZ, USA) was inserted through 
the fenestration to left subclavian artery as branch. However, 
during the follow-up, progressively enlarging aortic root and 
dilated ascending aorta were found by regular CTA follow-up, 
yet no obvious endoleak from the aortic stent graft was detected 
(Figure 1A). Marfan syndrome was also impressed by her 
specific characteristics. Surgical replacement of thoracic aorta 
was recommended. The diseased aorta was approached via a 
conventional sternotomy. Intra-operatively, the previous aortic 
stent graft could be seen outside from the proximal descending 
aorta, suggesting an erosion of the fragile aortic wall in a Marfan 
patient (Figure 1B). The proximal part of the aortic stent graft, as 
50 well as the left subclavian artery stent graft (Figure 1C), were 
extracted and total arch replacement was done using a frozen 
elephant trunk device (Thoraflex™ Hybrid prosthesis, Terumo 
Aortic, Vascutek Ltd., Inchinnan, UK). The patient recovered from 
the operation smoothly.

Figure 1a No obvious endoleak from the aortic stent graft was detected by 
CTA 5 years after the TEVAR, yet the patient’s dilated aortic root with aortic 
regurgitation was surgically indicated.

Case-2

In another case of traumatic aortic dissection, the patient 
underwent TEVAR emergently with a double-fenestrated stent 
graft (Valiant Captivia, Medtronic Vascular, Santa Rosa, CA, USA) 
for preservation of left common carotid artery and left subclavian 
artery. The endoprosthesis was removed 2 years later due to 
stent graft infection, and the hand-made fenestration hole as 
well as the stent grafts in supra61 aortic branches were all intact 
(Figure 2).
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DISCUSSION
The physician-modified endovascular prosthesis had been 

developed and designed to meet various situations and aortic 
pathologies. In literature review, the results were satisfactory 
in both procedure-related complications and graft patency, 
although this concept lacked a standardization and it was highly 
dependent on operators’ technique [3,4]. The durability was 
criticized due to its off-label manipulation. In these cases, the 
extracted endoprostheses were investigated. The fenestration 
hole, which was reinforced by the micropuncture wire and 
polyester sutures, was intact even after stuck by the Viabahn stent 
graft. In the first case, both the extracted endoprosthesis and the 
pre-operative image indicated the durability of the physician-
modified device in a 5-year duration, respectively, despite that 
the fragile aortic wall were eroded by the endoprosthesis. We 
ever concluded that the handmade stent graft fenestration was 
an off-label but innovative way to treat variable aortic disease 
in different clinical situations with individualized management. 
The 2 cases provided an experience to assess the handmade 
fenestrated stent graft outside from the patients again, which 
was not resulted from any procedure-related complications or 
concern of graft patency but the patients’ underlying condition 
of progressive aortic lesion. Our design of the fenestration hole, 
with delicate polyester suture fixation of the micropuncture 
wire, well tolerated the embedded Viabahn stent graft and the 
pressurized aortic lumen, and served as an effective treatment 
strategy for aortic disease.
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Figure 1b An erosion of the fragile aortic wall resulting from the aortic stent 
graft was found during the operation.

Figure 1c The proximal part of the aortic stent graft was extracted, showing 
the intact fenestration hole.

Figure 2 The endoprosthesis was removed 2 years after the procedure due to 
stent graft infection, and the hand-made double fenestration hole as well as the 
stent grafts in supra-aortic branches were all intact.
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