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Customized fenestrated aortic stent-graft for aortic arch aneurysm:
report of first case in China (with video)

PAN Baihong'?, OUYANG Yang"*’, LING Jin'*, WU Kemin'?, YANG Pu'”, HUANG Jianhua'?, WANG Wei"*’

[1. Department of Vascular Surgery, Xiangya Hospital, Central South University, Changsha 410008, China; 2. Hunan Clinical Research
Center for Vascular Intervention, Changsha 410008, China; 3. National Clinical Research Center for Geriatric Disorders (Xiangya
Hospital), Changsha 410008, China]

Abstract Background and Aims: Thoracic endovascular aortic repair (TEVAR) has gradually become a the first-

line therapeutic option for thoracic diseases. However, hindered by the complex anatomical structure of
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Key words

the aortic arch, effectively reconstructing supra-arch arteries during lesion treatment is a common
challenge when using current standardized products. Given this, our team, collaborating with a stent
manufacturer, had developed the Castor customized fenestrated thoracic stent-graft (hereafter referred to
as Castor customized fenestrated stent) and successfully performed the first case of Castor customized
fenestrated stent implantation in China. This article provides a report on this.

Methods: The clinical data, stent customization details, and surgical procedure for the first case of
Castor customized fenestrated stent implantation in China were described, and an analysis of the
advantages and disadvantages of the Castor customized fenestrated stent and review of relevant literature
were also conducted.

Results: The patient, a 59-year-old male who underwent TEVAR 14 years ago, developed an aortic arch
aneurysm involving the left subclavian artery (LSA) and left common carotid artery (LCCA). With the
patient's and family's consent, we utilized the Castor fenestrated stent to seal the aneurysm. The surgical
plan involved using the Castor customized fenestrated stent to occlude the aneurysm and placing the
Castor stent branch into the LCCA. Preoperatively, fenestrations were customized to separately
reconstruct the innominate artery (IA) and LSA. Successful implantation of the Castor single branch
stent was achieved during surgery, effectively reconstructing the three supra-arch arteries. Postoperative
imaging confirmed satisfactory aneurysm occlusion with no endoleak, patent flow in the three branch
arteries, and no occurrence of adverse events related to the aorta.

Conclusion: The performance of the Castor individualized fenestrated stent is excellent, fitting the
patient's anatomical characteristics, completely isolating the aneurysm, and enabling precise fenestration
for reconstruction of the supra-arch arteries. Importantly, it avoids compromising stent integrity,
providing a means for precise clinical interventions.

Aortic Aneurysm, Thoracic; Endovascular Procedures; Stents; Precision Medicine

CLC number: R654.3
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( stent-graft induced new entry, SINE) ([ 1D). &
NEBIKD SR . RN, AR, T
ARIGMEIIHH, RIUWW R FAREER, FARML R
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7.8 cm; D: JEUSZ AR SINE
Figure 1 Preoperative CTA imaging data

A: 3D construction of the aorta; B: Type Ia endoleak of previously implanted stent-

graft; C: Descending aortic dissection aneurysm, with a maximum diameter of approximately 7.8 cm; D: SINE at the end of

the original stent-graft
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&2 3DITENEZIRK S ZIRKIEER K Castor B H FF B X 2K IMNEHR =

~ il

A: SCORBOIUG TA T OXEIA T B OB

J&i Castor 7} 32 SR EE A LCCA; C: SCAUREIUR LSA B LA HELSA JF H
Figure 2 Demonstration of 3D printed aortic arch aneurysm model and in vitro release of the Castor customized fenestrated

stent  A: Alignment of the [A fenestration hole with the IA opening after stent deployment; B: Placement of the Castor
branch stent into the LCCA after stent deployment; C: Alignment of the LSA fenestration hole with the LSA opening after

stent deployment
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El3 ARHFDSAEBG  A: DSARMGE/R EZIKS 3 hKE R M LSA X LCCA, SZALimki SINE; B: Castor SZ A7) S A
LCCAJG, ZAMBESIBK AR RIIEIEIAR 15 C: SAMMLSHIKA BRI LSAE H; D: 225 5K FRIRBIIKA
H A Viabahn R 4L, FHLSA
Figure 3 Intraoperative DSA images A: DSA image showing aortic arch aneurysm involving LSA and LCCA, with a SINE at
the end of the original stent; B: After placing the Castor stent branch into the LCCA, successful superselective A
fenestration hole via the right brachial artery approach; C: Successful superselective LSA fenestration hole via the left
brachial artery approach; D: Tensioning the guidewire down through the femoral artery approach to introduce the Viabahn
covered stent, reconstructing the LSA

€l | i"-i - H
MIR1 ARABT A RATH 1IKDSA; B: FLMEAIA G DI TERERY 7K C: A Lifestream BRI 5 3 40 i
1A; D: F2HBEALSAGIT; E: BREFY IR LSABIIT; F: FA Viabahn FE R FH LSA; G: DSA /R JF 4
A SINE; H: FARZEHATDSA
Video 1 Intraoperative details A: First preoperative angiography; B: Superselective wire placement into the IA fenestration
hole with balloon pre-dilation; C: Introduction of the Lifestream balloon-expandable covered stent to reconstruct the IA;
D: Superselective wire placement into the LSA fenestration hole; E: Balloon pre-dilation of the LSA fenestration hole; F:
Introduction of the Viabahn covered stent to reconstruct the LSA; G: Contrast imaging displaying the SINE at the end of
the original stent-graft; H: Imaging at the conclusion of the surgery
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E4 REESKEBECTARGHR
%5 D JESCAR S SINE IH &
Figure 4 Postoperative day 5 follow-up CTA imaging data
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A: 3D reconstructed image of the entire aorta; B: Resolution of type

Ia endoleak in the original stent; C: Patent stent in the three aortic arch branches; D: Disappearance of the SINE at the end

of the original stent
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