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Introduction

Application of the Castor single-branched stent-graft in
thoracic endovascular procedure aortic repair partially over-
comes the limitations of the earlier left subclavian artery
reconstruction.1,2 Castor single-branched stent-graft has
been approved by the Chinese Food and Drug Administration
and it was the first domestic unibody branch stent-graft. Our
department used the Castor single-branched stent-graft in
the brachiocephalic trunk combined with surgical supra-
aortic debranching to treat a patient with giant descending
aortic aneurysm, which avoided surgical aortic arch replace-
ment and stent fenestration reopening.

Case Description

A 32-year-old female who underwent kidney transplanta-
tion 18 years ago and started hemodialysis in 2008. On
May 23, 2020, the patient was admitted to hospital due to
poor flow of the long-term dialysis catheter in the right
internal jugular vein. Laboratory examinations showed that
the patient had a urea level of 31.6mmol/L, creatinine of
1249 μmol/L, and serum phosphorus of 2.78mmol/L. Com-
puted tomography angiography (CTA) of the aorta revealed a
fusiform dilatation at the descending part of the aortic arch,
with a maximum diameter of 71mm, which was consistent
with an aortic aneurysm (►Fig. 1).
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Abstract Background The management of aortic lesions involving the aortic arch in patients
who cannot tolerate thoracotomy is a challenge.
Case Description A 32-year-old woman who underwent a giant aneurysm at the
proximal end of the descending aorta with significant vascular wall calcification. The
patient underwent Castor single-branched stent-grafting in the brachiocephalic trunk
combined with surgical supra-aortic debranching, which avoided surgical aortic arch
replacement and stent fenestration.reopening. The patient was followed up for 9
months, and surgery-related complications were not observed.
Conclusion Hybrid arch repair with supra-aortic debranching and using Castor single-
branched stent can be used to treat aortic lesions involving the aortic arch.
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CTA showed that the aneurysm was 13mm from the
opening of the left subclavian artery and 19mm from the
brachiocephalic artery trunk. Because of our patient with
severe anemia and cardiac insufficiency due to long-term
hypertension, she could not tolerate aortic replacement
surgery. The patient, therefore, underwent staged hybrid
surgery. First, right common carotid artery–left common
carotid artery–left axillary artery artificial vascular bypass
was performed by the cardiology department, the proximal
left common carotid artery was ligated, and a temporary
blocking rubber tube was placed at the proximal left axillary
artery to prevent blood flow, which could lead to slowing
down of blood flow inside the artificial blood vessel and
promote thrombosis.

Then, the angiography showed that the left common
carotid artery and axillary artery were supplied with blood
from the brachiocephalic trunk through the artificial blood
vessel, with good blood flow (►Fig. 2). The right brachial
artery and left femoral artery were punctured, and the
catheter sheath was inserted. The guide catheter was led
out of the catheter sheath from the right brachial artery to
the left femoral artery. An ultra-hard guide wire was intro-
duced through the catheter. A 34-mm–28-mm–200-mm
Castor single-branched stent-graft (Castor, Shanghai Micro-
port Endovascular MedTech, Shanghai, China) was intro-
duced along the guide wire, and the stent branch
(diameter 12mm) was introduced into the brachiocephalic
trunk (►Fig. 3). The patient underwent a second angiogra-
phy to confirm that the location of the stent was satisfactory.
The stent-graft and the branch stent were released rapidly
after approximately 70 seconds of cerebral ischemia. Then, a
30-mm–24-mm–160-mm straight tubular aortic stent-graft
(Hercules, Shanghai Microport Endovascular MedTech,
Shanghai, China) was introduced to connect the main stent.
The original blocking rubber tube at the proximal end of the
left axillary artery was removed. The patient underwent
angiography again, which showed that the thoracic aorta
stent-graft was attached tightly, the blood flow in the supra-
arch vessel was good, and a small amount of contrast agent
regurgitation was detected in the left vertebral artery
(►Fig. 4). The intraoperative fluoroscopy duration was ap-
proximately 28minutes, with an X-ray dose of 860 mGy,
which were both lower than those for triple fenestration of
the aortic arch stent in our hospital (average fluoroscopy
duration approximately 43.9minutes, and X-ray dose 1,251
mGy).

The patient recovered well, with no complications, and
was discharged 5 days after the surgery. The patient contin-
ued the dialysis treatment at a local hospital, and no obvious

Fig. 1 Computed tomography angiography reconstruction showed a
giant aneurysm of the descending aorta with obvious calcification at
the aneurysm wall.

Fig. 2 Good blood flow was found in the artificial blood vessel after
surgical supra-aortic bypass.

Fig. 3 During Castor stent implantation, the stent branch was
introduced into the brachiocephalic artery.
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discomfort was noted during the telephone follow-up. The
patient died of cerebral hemorrhage due to dialysis on
February 1, 2021.

Discussion and Conclusion

In this case, if the patient had been subjected to surgical
thoracotomy and undergone reconstruction of the aortic
arch under selective cerebral perfusion protection, she
would have needed deep hypothermia, extracorporeal cir-
culation, and massive blood transfusion during the opera-
tion, and the postoperative recovery time in the intensive
care unit would have been long.3 A previous study4 has
shown that hybrid surgery can be performed for patients
with Stanford type B aortic disease who have an anchoring
area that is too small and cannot tolerate hypothermic
circulatory arrest. We decided to use an aortic stent-graft
to isolate the thoracic aneurysm combined with supra-arch
vascular bypass, which was tolerated by the patient and
minimized her cerebral ischemia time. The use of a traditional
aortic stent-graft will inevitably be combined with fenestra-
tion and/or a chimney technique thatwill destroy the integrity
and stability of the stent.5 Therefore, we decided to use the
Castor branched stent-graft. After preoperative CTAmeasure-
ments combined with a Castor stent model and placing the
stent branch in the right brachiocephalic artery, in combina-
tion with supra-arch artificial vascular bypass, and this ap-
proach achieved satisfactory treatment effects.

A reviewof the patient’smedical record showed that since
2002at in the past 18 years, her long-term serum inorganic

phosphorus fluctuated between 2.0 and 2.78mmol/L (nor-
mal adult blood phosphorus concentration is 0.97–1.61
mmol/L). The serumphosphorus level in patientswith chronic
renal diseases is 0.323mmol/L more than that in healthy
people, and their incidence of thoracic aortic calcification is
approximately 33%.6Deposition of calcium salt in themedia of
the aorta leads toadecrease in theelasticityof the aorta,which
gradually expands under pressure to form an aneurysm.

Single-branched stent-grafting avoids any chimney, fen-
estration, or other such techniques and maintains the integ-
rity and stability of the stent. However, the clinical
application window is short, and there have been reports
of complications using this technique.7 Its long-term effects
need to be further verified.

The Castor branched aortic stent-graft system has
obtained the regulatory approval from China Food and
Drug Administration, formally entering the Chinese market
since June 2017.

Castor Registration Certificate

Disclaimer
Castor single-branched stent-graft (Microport Medical,
Shanghai, China) has been approved by the Chinese
Food and Drug Administration and was the first domestic
unibody branch stent-graft. Informed consent was
obtained from the patient before the surgery.
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Fig. 4 Postoperative angiography showed that the aneurysm cavity
had disappeared. There was no obvious endoleak, and the supra-
arterial blood flow was smooth.
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