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Case Report

Iatrogenic Brachiocephalic Artery Trunk
Perforation Successfully Treated with
Percutaneous Implantation of Covered Stent
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Percutaneous coronary intervention through right radial artery access significantly reduces
vascular complications compared to femoral access—an 80-year-old woman presented with
non-ST segment elevation acute coronary syndromes (NSTE ACS). Coronary angiography
performed using right radial artery access showed left anterior descendent artery disease with
multiple stenoses, which was treated percutaneously. Ten minutes after the procedure, the
patient presented dyspnea, hypotension, neck edema, and jugular turgor. She was
immediately intubated and treated with invasive ventilation, fluid expansion, corticosteroids,
and vasopressors. Urgent computerized tomography showed brachiocephalic artery trunk
dissection and perforation with extravascular hemorrhage in the mediastinum and neck with
venous compression without any sign of aortic, carotid, or subclavian dissection. Two days
later, the percutaneous endovascular repair was performed, and a covered self-expanding
stent was successfully positioned in the brachiocephalic trunk, sealing the perforation and
treating the dissection. The patient progressively recovered and was discharged for
rehabilitation. We provided the first report of a brachiocephalic trunk perforation using a
radial approach, causing mediastinal and neck hematoma treated with percutaneous
endovascular repair showing that vascular complications can be successfully treated
percutaneously if be performed by an experienced team.
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Percutaneous coronary intervention (PCI) through right radial artery access represents the first
choice because it significantly reduces vascular complications compared with femoral artery
access [1]. However, the complicated anatomic angulations between right subclavian artery,
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brachiocephalic trunk, and aorta may result in difficulties in advancing the catheter leading to
vascular complications.
Here we are presenting a case of brachiocephalic artery dissection, and perforation with neck
and mediastinal hematoma following PCI through right radial access successfully treated with
percutaneous implantation of a covered stent.
Case Report
An 80-year-old woman presented to our department with new-onset chest pain irradiating to the
left arm and dyspnea. A diagnosis of acute coronary syndrome without ST-segment elevation was
made, and the patient was treated with aspirin, clopidogrel, nitroglycerin, and urgent coronary
angiography was also performed. Coronary angiography, performed using right radial artery
access, showed left anterior descendent artery (LAD) disease with three significant stenoses
located on proximal, medial and distal tract of the vessel. LAD revascularization with PCI and
implantation of 5 zotarolimus-eluting stents was successfully performed. Ten minutes after the
end of the procedure, while still in the cath lab, the patient started complaining of dyspnoea
associated with cyanosis, hypotension, jugular vein turgor, and neck edema, and laryngeal stridor.
The patient was immediately intubated and treated with invasive ventilation, intravenous
corticosteroids, anti-histaminic and adrenaline with partial amelioration. Urgent computerized
tomography (CT) with contrast showed brachiocephalic artery trunk perforation associated with
extravascular hemorrhage of the mediastinum and neck with venous compression (Figure 1A and
B). There was no sign of aortic, carotid, or subclavian dissection or cerebral hemorrhage. The
patient was transferred to the intensive care unit and treated with vasopressors, fluid expansion,
blood and plasma transfusions, and protamine infusion. During the following hours, the patient’s
hemodynamics improved, and vasopressors were reduced, where there was no need for further
blood transfusion with stable hemoglobin values at 10 g/dl.
This was discussed by our team, consisting of heart surgeons, vascular surgeons, cardiologists,
and anesthesiologists. Regarding the high risk of surgery and the patient's clinical stability
without severe anemia, immediate surgery was ruled out .After 24 hours, a new CT exam was
performed, confirming the presence of brachiocephalic artery trunk fissure without signs of active
hemorrhage. There was also a reduction of the extravascular hematoma on the neck and
mediastinum. The case was discussed again in the heart team, and a percutaneous endovascular
repair was performed after the surgeons confirmed that the risk-benefit ratio was too high to
consent to open surgery.
Following general anesthesia, a left femoral arterial access was taken, and a 6F sheath was
positioned. The selective angiography of the brachiocephalic artery trunk confirmed the fissure
just before the origin of the carotid and subclavian artery (Figure 1C; Supplementary Video).
Therefore, a 0,035 smooth guidewire was advanced into the right common carotid artery under
angiographic guidance and a covered self-expanding stent (Advanta 10x38 mm) was positioned
in the brachiocephalic trunk. Post-dilatation of the distal edge of the stent was performed using a
12 mm balloon sealing the fissure. Final angiography showed a normally positioned stent with
complete sealing of the fissure and patency of the common carotid and subclavian artery (Figure
1D). The total procedure time was 1 hour. After the procedure, the patient progressively
recovered and was discharged for rehabilitation.
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Figure 1. Computerized tomography scan showing brachiocephalic trunk artery dissection (➔) with extravascular
contrast leakage (*) (Panel A, B); Angiographic images of the dissection before (Panel C) and after (Panel
D) deployment of a covered self-expanding stent (➤).

Discussion
In this case, we are reporting a rare case of brachiocephalic trunk perforation during PCI through
the right radial approach, where the patient was successfully treated with percutaneous
implantation of a covered stent.
Radial approach is the first choice for PCI when it is capable of reducing vascular
complications compared to the femoral approach [1]. Different studies and a recent metanalysis
have shown that the radial artery approach for PCI reduces short-term Major Adverse Cardiac
Events, bleeding, and access site complications [2]. Furthermore, it is capable of improving
patient’s quality of life after the procedure and reducing the duration of hospitalization [3].
However, a radial access approach is not free of complications.
While radial artery spasm is a common event, major vascular complications such as
perforations, pseudoaneurysm, or dissection of brachial, subclavian, brachiocephalic artery, or
aorta have been reported but are extremely rare [4-8]. The complex anatomic angulations between
the right subclavian artery, brachiocephalic trunk and aorta may result in difficulties in
manipulating the catheter thus leading to vascular complications. Although the vascular anatomy
was apparently normal in our case, during its advancement, the catheter may have caused the
erosion and ulceration of a soft plaque in the aortic arch proximal to the origin of the

64

Antonio Rizza et al.

brachiocephalic artery, leading initially to the dissection and perforation of the brachiocephalic
artery.
To the best of our knowledge, this is the first case of a brachiocephalic trunk dissection and
perforation by applying radial approach, causing mediastinal and neck hematoma. While most
vascular complications were treated conservatively or by surgery. Regarding the high surgical
risk of the patient, we successfully treated this complication by percutaneous implantation of a
covered stent.
Conclusion
Major vascular complications of PCI through radial artery access are rare but possible; thus,
prompt detection and treatment are extremely important to prevent any fatal outcome. Vascular
perforations can be successfully treated with percutaneous implantations of covered stents if
performed by an experienced team.
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