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Abstract

Thoracoabdominal aortic aneurysm (TAAA) is a complex vascular condition traditionally managed with open

surgery, which carries a high procedural risk. Advances in endovascular techniques, particularly the use of
multibranched endografts such as the T-branch stent graft, have offered a minimally invasive alternative for
high-risk patients. However, procedure-related complications, including endoleaks and branch vessel injuries,

continue to pose significant challenges.

We report the case of an 84-year-old woman with a history of type B aortic dissection who underwent T-branch

endovascular repair for an abdominal aortic aneurysm. Due to unfavorable vascular anatomy, completion of
the left renal artery bridging stent was not possible during the initial procedure. The following day, the patient
developed hypovolemic shock caused by rupture of a left renal artery branch and a stent-related endoleak.

Digital subtraction angiography identified the bleeding source, and combined endovascular embolization

using coils and an Amplatzer vascular plug was performed, necessitating sacrifice of the left renal artery.

Hemostasis was successfully achieved, and the patient’s condition stabilized.

This case underscores the critical role of image-guided interventional therapy in the timely diagnosis and
management of life-threatening complications following complex endovascular aortic repair. A combined
embolization approach can effectively control endoleaks in multibranched stent systems, highlighting the im-
portance of interdisciplinary collaboration in contemporary vascular treatment.
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Introduction

Thoracoabdominal aortic aneurysm (TAAA) is a
complex lesion that extends across the thoracic and
abdominal aortas, frequently involving major branch
vessels such as the celiac artery, superior mesenter-
ic artery, and bilateral renal arteries. Although tra-
ditional open repair surgery is effective, it is often
associated with complications, including massive
blood loss and organ ischemia, due to the extensive
surgical scope and high procedural risk.

With advancements in endovascular treatment tech-
niques, many traditional open surgeries have grad-
ually been replaced by minimally invasive proce-
dures. Multibranched endografts have become a
crucial option for treating thoracic and abdominal
aortic aneurysms, enabling reconstruction through
minimally invasive methods. This approach signif-
icantly reduces surgical invasiveness and minimizes
postoperative complications and associated risks [1].

Among these devices, the T-branch stent graft is
the most representative, capable of simultaneously
connecting the celiac artery, superior mesenteric ar-
tery, and bilateral renal arteries. Its modular design
enhances clinical feasibility and immediate applica-
bility [2]. Despite this advanced technology, com-
plications such as stent misplacement or endoleak
can still occur during the procedure. In such cases,
digital subtraction angiography (DSA) and inter-
ventional treatment play a crucial role by enabling
immediate lesion identification and facilitating he-
mostasis and repair to ensure stable blood flow after
the procedure.

Case Presentation

This case involves an 84-year-old woman who un-
derwent endovascular aortic stenting for a type B
aortic dissection 11 years ago and was subsequent-
ly followed as an outpatient. Computed tomography
(CT) revealed an abdominal aortic aneurysm (AAA)
with a maximum diameter of 5.4 cm (Figure 1). Cross
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sectional imaging confirmed the aneurysm measured
5.4 cm in diameter. The outpatient department rec-
ommended further surgery to place a T-shaped, four-
branch covered stent. The surgery was performed after
four months and proceeded smoothly. However, the
left renal artery bridging stent could not be successful-
ly placed due to anatomical constraints related to the
vessel angle and blood flow dynamics. Considering
the prolonged surgery time, the incision was tempo-
rarily closed, and stent placement was rescheduled for
the following week.

Figure 1: The Preoperative Axial Section of the Ab-
dominal CT Scan Revealed an Abdominal Aortic An-
eurysm Measuring 5.4 cm in Diameter.

The following day, the patient developed hypovolemic
shock and a palpable mass in the left lower abdomen.
Abdominal CT revealed contrast agent leakage within
the AAA and the space surrounding the left kidney,
indicating a ruptured branch of the left renal artery
causing acute hemorrhage and a bridging stent-related
endoleak (Figure 2).
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Figure 2: The Abdominal CT Scan Shows (a) the Location of Acute Bleeding (Circled in Red) and (b) the Site
of Endovascular Leakage (Indicated by a Red Arrow).

Result

Using DSA-guided interventional treatment, a catheter was inserted into the left brachial artery. The endoleak
and bleeding site were identified within the T-shaped four-branch covered stent and the left renal artery. Mul-
tiple metal coils were deployed for embolization and hemostasis. To ensure complete closure of the endoleak,
the left renal artery had to be sacrificed to achieve a full seal. Consequently, another covered stent was extend-
ed from the T-shaped stent into the left renal artery, and an Amplatz vascular plug was placed within the stent
lumen to embolize the left renal artery (Figure 3).

Figure 3: Embolization Materials Used in DSA Include: (a) Embolization with a Metal Coil (Indicated by

the White Arrow), (b) A Covered Stent Extending from a T-Shaped Stent to the Left Renal Artery (Indicated

by the White Curve), and (c) Placement of an Amplatz Vascular Embolizer to Occlude the Left Renal Artery
(Indicated by the White Box).

After embolization, DSA demonstrated complete cessation of bleeding in the left renal artery, with no ev-
idence of contrast extravasation or intravascular leakage (Figure 4). The patient's blood pressure gradually
increased, and their clinical condition stabilized.
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Figure 4: DSA Examination Showed (a) A Pre-Embolization Endoleak (Red Arrow) and Acute Bleeding (Yel-

low Arrow), and (b) Post-Embolization, the Endoleak and Bleeding were Controlled.(c)No subtraction was

observed after post-stenting, and the endoleak did not continue to increase. The multi-branch covered stent
was well positioned.

Discussion

In recent years, the treatment strategy for TAAA
has gradually shifted from traditional open repair to
endovascular reconstruction, offering a less invasive
option for elderly or high-risk patients. This shift
highlights the critical role of image-guided vascular
technology in clinical decision-making [3,4]. How-
ever, challenges persist, including limited angles for
bridging stents, incomplete branch anastomosis, and
endoleaks. When these complications compromise
organ blood flow, image-guided interventional ther-
apy is often the primary treatment approach.

The mechanisms underlying endoleaks are diverse,
encompassing not only minute gaps at the anasto-
mosis site but also intraoperative vascular tortuos-
ity, stent tension, and differences in branch perfu-
sion pressure. The choice of embolization strategy
depends on the endoleak pathway and blood flow
characteristics. Compared to single-material em-
bolization, a combined approach can achieve both
hemostasis and structural reinforcement simultane-
ously, particularly in multi-branch stent configura-
tions, thereby improving embolization success rates
[5]. This case highlights the critical clinical value of
interdisciplinary team collaboration combined with
image-guided interventional therapy for the time-
ly diagnosis and management of complex vascular
complications.
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