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Abstract

Case Report

IntroductIon

Thoracic endovascular aortic repair (TEVAR) is a recognized 
therapeutic option for the management of both complicated 
acute or chronic aortic dissections, other acute aortic 
syndromes, and descending aortic aneurysms.[1,2]

Over the last decades, the development and acceptance 
of transcatheter structural heart procedures have made 
echocardiography an unquestionably fundamental tool for 
procedural guidance.[3]

Although there is general agreement regarding the use of 
periprocedural Transesophageal echocardiogram (TEE) in 
structural cardiac interventions like mitral valve interventions 
or left auricular appendage closure, ultrasound assistance 

is still not widely accepted and standardized as an addition 
to interventional procedures on the aorta.[4] This case 
report provides an example of transesophageal ultrasound 
guidance in the TEVAR procedure in a man with type B 
aortic dissection.

Thoracic endovascular aortic repair (TEVAR) plays a central role in managing acute and chronic aortic pathologies. With the advancement 
of transcatheter structural heart procedures, echocardiography has become a key in procedural guidance. Despite consensus on its use 
for cardiac interventions, ultrasound assistance in aortic procedures is not widely standardized. A 71-year-old obese man with chronic 
type B aortic dissection underwent a TEVAR procedure, using a single-branched aortic stent graft (Endovastec™ Castor™) and with 
transesophageal ultrasound guidance. The preprocedural assessment confirmed the presence of aortic dissection of the descending thoracic 
aorta with a posterior true lumen (TL) and an anterior false lumen (FL), normal aortic valve anatomy and function, normal left ventricular 
function, absence of intracavity thrombus, and absence of aortic plaques that could prevent the optimal implantation of the stent graft. 
During the procedure, a transesophageal echocardiogram (TEE) monitored the positioning of the guide wires, the arrival of the catheter of 
the thoracic endoprosthesis, and then the implantation of this at the level of the aortic arch and the descending thoracic aorta. Postprocedure 
TEE evaluation underlined full stent-graft deployment without leaks and successful exclusion of FL with the beginning of thrombosis. 
Angiography confirms the exclusion of the aneurysm and the absence of endoleaks. This clinical case demonstrates how transesophageal 
echocardiographic guidance can improve the TEVAR procedure by minimizing fluoroscopy time, contrast medium use, and enabling a 
better assessment of the dissection anatomy with real-time monitoring of both the TL and the FL. In conclusion, TEE can serve as an 
auxiliary intraoperative imaging tool to provide good information before, during, and after the procedure, increasing the success and safety 
of the TEVAR.
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case report

A 71-year-old obese man was diagnosed with an acute 
type B aortic dissection in August 2018 through a thoracic 
angio-computed tomography (CT) scan, managed with medical 
therapy and routine follow-up, according to current guidelines.[2] 
His medical history includes hypertension, ulcerative colitis, 
type 2 diabetes, obesity (body mass index 31.7 kg/mq), and 
hyperuricemia. At discharge, the descending thoracic aorta was 
43 mm at its point of maximum dilatation.

After a period of slow progression and clinical stability, in 
May 2023, an angio-CT scan [Figure 1] showed an increase 
in the ectasia of the descending thoracic aorta, which at the 
point of maximum dilation reached 55 mm of anteroposterior 
diameter and 55 mm of laterolateral diameter, 4 mm more 
than the previous check performed 6 months ago. Considering 
the growth of the aneurysm’s size, the indication was to 
proceed with TEVAR. As the extent of the dissection was 
just beneath the left subclavian artery (LSA) origin with a 
limited landing zone, we used a single-branched aortic stent 
graft (Endovastec™ Castor™) [Figure 2] to exclude entry tear, 
to preserve the LSA by using branch section and to prevent 
types Ia and II endoleaks and prosthesis migration.[4]

The procedure was carried out under general anesthesia, with 
TEE guidance and fluoroscopy. All arterial accesses were 
obtained by percutaneous technique, according to Seldinger. 
The TEE confirmed the presence of aortic dissection of the 
descending thoracic aorta with a posterior true lumen (TL) 
and an anterior false lumen (FL) [Figure 3]. A 6 F pigtail 
catheter was inserted into the ascending aorta through a 
right radial arterial route for aortic angiographies. This was 
followed by securing a 10 F access to the right femoral artery, 
paired with the initial implantation of dual percutaneous 
closure mechanisms, subsequently upgraded to 24 F. An 8 
F access into the left brachial artery was then established. 
A wire was subsequently routed from the brachial entry point 
to the femoral one. After being captured with a gooseneck, 
it was outsourced, creating a brachial-femoral loop. 
A multipurpose catheter was then guided along the guidewire. 
Consequentially, an ultra-stiff guidewire (0.035”) was 
navigated through the femoral access toward the ascending 
aorta. The guide preloaded with the branch is introduced into 
the multipurpose catheter and advanced to the origin of the 
LSA (in parallel with the stiff guide). The correct positioning 
of the guides and catheters into TL was carefully monitored 
using TEE [Figures 4 and 5].

The posit ioning and release of a Castor 34 mm 
× 28 mm × 200 mm stent graft with a 14 mm × 25 mm 
branch for LSA, was carried out entirely under ultrasound 
guidance [Figure 6]. TEE was useful to assess the correct 
positioning of the endoprosthesis, its proper expansion, and 
the early thrombotic formation in the FL [Figures 7 and 8]. 
Angiography, at the end of the procedure, confirms the correct 
endoprosthesis sealing at the level of the proximal portion of 
the descending aorta and the branch adhesion to the walls of 

the vessel with the exclusion of the aneurysm (FL) and the 
absence of endo-leak [Figure 9].

Figure 1: Preoperative three-dimensional volume rendering computed 
tomography angiography reconstruction of the thoracic aorta showing 
Type B aortic dissection

Figure 2: Single-branched aortic stent graft (Endovastec™ Castor™)

Figure 3: Transesophageal two-dimensional X-Plane view on thoracic 
aorta showing a Type B aortic dissection with a posterior true lumen and 
an anterior false lumen. TEE: Transesophageal echocardiogram
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The patient was discharged on the 2nd day after the procedure 
in good clinical condition and with good hemodynamic 
compensation, without complications during the postoperative 
course.

dIscussIon

Endovascular management is a key treatment for complicated 
and high-risk type B dissection.[1] TEVAR’s purpose is to cover 
the primary entry and remodel the aorta by expanding the TL 
at the FLs expense, thereby redirecting flow to the TL. This 

corrects distal malperfusion and protects against long-term 
aneurysmal degeneration of the distal aorta.[2]

TEVAR is typically conducted through femoral artery access 
using a large device carrying a self-expandable stent graft. It is 
guided through fluoroscopy, with a stiff guidewire in TL. TEE 
provides additional intraoperative imaging, helping increase 
the procedure’s success and safety by supplying information 
before, during, and after the intervention.[5] Preprocedural TEE 
should focus on confirming the underlying aortic condition and 
giving an estimated measure of the aortic dimensions and flows 
in TL and FL. It is crucial to assess the proximal ascending 
aorta before starting the endovascular procedure to ensure it 
is not involved.[6]

If feasible, the supra-aortic vessels should be evaluated for 
the existence of aortic plaques whose presence could hinder 
the fit of the stent graft and promote leaks after a TEVAR 
procedure.[7] Most TEVAR procedures are carried out under 
general anesthesia and TEE is generally well accepted by 
patients and does not cause any delay in the procedure.[8]

Before any stent-graft implantation, TEE is essential for 
accurately determining TL and putting the wires within 
it during the TEVAR procedure, while fluoroscopy alone 
may not be able to accurately confirm wire placement and 
movement along the TL, especially when there is a spiral 
path involved. In addition, TEE makes it simple to validate 
the exact location of a separate pig-tail catheter inside the TL 
when it is needed for angiography or progressing the stent 
graft. As a result, each time a catheter or wire is introduced, 
TEE can verify its location along the aorta while the operator 
manipulates.[9]

After stent-graft implantation, TEE can help ascertain its full 
deployment as well as the successful exclusion of the FL or 
aneurysmal sac. A “smoke” phenomenon visible in the FL is 
a positive indicator, signifying the beginning of thrombosis, 
and the closure of an entry tear. Color-Doppler imaging can aid 
in locating any residual flow within the FL, or endovascular 
leaks that call for further intervention. Persistent perfusion in 
the FL typically reveals an unsuccessful sealing of an entry 
tear, trouble with the alignment of the stent graft, damage to 

Figure 5: Three-dimensional transesophageal echocardiography showing 
the positioning of the catheter into true lumen. 3D: Three-dimensional, 
TEE: Transesophageal echocardiogram

Figure 4: Transesophageal two-dimensional X-Plane view showing 
the positioning of the guide into true lumen. TEE: Transesophageal 
echocardiogram

Figure 6: Transesophageal two-dimensional X-Plane view showing the positioning of the side branch of the endoprosthesis for the left subclavian 
artery (a) and spectral PW Doppler demonstrating typical subclavian artery spectral flow (b)
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stent struts, or the presence of additional entry points distal 
to the stent graft.[8]

TEE is more sensitive than fluoroscopy or CT at detecting 
persistent leaks in the acute period (after stent-graft 
deployment) because of its superior spatial and temporal 
resolution and Doppler signal.[10] It is also helpful in excluding 
retrograde dissection into the aortic arch and proximal 
ascending aorta. In addition, TEE should be used to check if 
the supra-aortic branches have been incarcerated by the device. 
Before ending a case, it is important to rule out any additional 
potential issues, such as the development of pericardial effusion 
and abnormal left ventricular function.[11] In the case of using 

single-side branch TEVAR devices, such as the Castor, the TEE 
is essential for verifying the correct adhesion of the main body 
of the prosthesis and the branch to the arterial wall, as well 
as the good sealing and stability of the same prosthesis at the 
proximal level. The use of TEE monitoring reduces fluoroscopy 
times and the amount of iodinated contrast medium used during 
the procedure, thus lowering the time of exposure to ionizing 
radiations and the possible adverse effects related to the use of 
contrast medium, in particular contrast-induced nephropathy.

conclusIon

This clinical case shows how TEE can give fundamental 
information before, during, and after the surgery as an auxiliary 
intraoperative imaging tool, improving the intervention’s 
success and safety. Even though learning the TEE abilities 
required to collect the information given here takes time 
and proper training, our experience suggests that TEE is 
advantageous, and its usefulness can be worth the effort.
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