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Introduction

In the treatment of elderly and high-risk patients with a de-
scending aortic aneurysm, the hybrid approach emerges as a good 
alternative (1). In the cases of descending aortic aneurysm rup-
tures, the mortality and morbidity rates of the conventional surgery 
are high. Operation periods in this patient group are significantly 
reduced with the hybrid approach. For these reasons, to avoid con-
ventional surgery in cases where there is no proper neck anatomy 
(especially proximal descending aortic aneurysm rupture), en-
dovascular procedures are performed by providing an adequate 
neck after debranching of the aortic arch. Debranching can be 
performed with anatomic or extra-anatomic bypass methods (2).

In this study, we aimed to present the case of a 70-year-old 
male patient with an aberrant right subclavian artery (SA) and im-
pending descending aortic aneurysm rupture, including an aber-
rant right SA orifice treated at a hybrid operation theatre with right 
external carotid artery (ECA)–right SA bypass, left ECA–left SA by-
pass, and thoracic endovascular aortic repair (TEVAR).

Case Report

A 70-year-old male patient was referred to the emergency 
department with a sudden- onset back pain complaint that lasted 
for approximately 3 days. His medical history included hyperten-
sion. Contrast-enhanced computed tomography (CT) in the arterial 
phase revealed the aneurysm’s origin, the aortic arch and branch-
es in each of the three planes, and the structure of the aneurysm, 
its diameter, segment length, and relationship of the aneurysm 
with the supraaortic structures. CT from another medical center 
detected an impending aneurysm rupture in the descending aorta 
with a diameter of 64 mm (Fig. 1). Both carotid arteries originated 

from a common trunk from the aortic arch, and there was no aneu-
rysmatic dilatation in the aortic arch. Ascending aorta aneurysm, 
reaching 60 mm in diameter at the largest, was detected. Aortic 
regurgitation was not detected in transthoracic echocardiography. 
Aortic arch was not aneurysmatic. The patient was evaluated in 
cardiovascular surgery and invasive radiology joint council. Due 
to the character of the back pain, only an emergent surgical inter-
vention to impending aneurysm rupture at descending aorta was 
decided. Endovascular repair to the descending aortic aneurysm 
was planned. The occlusion of the left SA orifice was planned af-
ter it was considered that there was not enough neck to position 
the proximal stent graft. The right SA was aberrant, and the orifice 
of the right aberrant SA was within the aneurysm sac that was 
going to be occluded. It was decided to bypass both SAs. Since 
the patient had ascending aortic aneurysm, and this aneurysm had 
an elective surgery indication, an extra-anatomic bypass was de-

Figure 1. Preoperative CT image of impending rupture
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cided instead of median sternotomy. Because of the widespread 
aneurysm in the patient and the associated risk of atherosclerosis 
and the condition of the Willis polygon are unknown, it was de-
cided to use ECA for the donor artery if calibration was appropriate 
to avoid brain ischemia. To avoid arm ischemia, it was decided to 
perform bypass operations first.

One of the operating rooms at the cardiac surgery clinic in our 
hospital is specifically designed for diagnostic and interventional 
procedures using radiation. We have a C-armed scopy and carbon 
surgery table in this room. Hybrid interventions or operations that 
may require a multidisciplinary hybrid approach are performed in 
this room. Every day, we have common councils of cardiovascular 
surgery and interventional radiology departments. Interventional 
teams are created if necessary. We decided to perform hybrid sur-
gery as an interventional team. The patient underwent emergent 
surgery by both cardiovascular surgery and interventional radiol-
ogy clinics simultaneously at the hybrid operating theater. Under 
general anesthesia, both ECAs were explored and taken under 
control. Both ECAs were found to have a good calibration. Both 
SA were explored via infraclavicular approach and taken under 
control. The right ECA–right SA bypass procedure was performed 
with a 6-mm-ring PTFE graft (over the clavicle) by tunneling under 
the skin. The left ECA–left SA bypass procedure was performed 
with an 8-mm-ring PTFE (over the clavicle) graft by tunneling under 
the skin. The right common femoral artery was explored and taken 
under control. A 7F sheath was placed. The TEVAR procedure was 
performed to the descending aortic aneurysm with a Medtronic 
Valiant stent graft (46x46x150 mm). The aortic Zone 2 was selected 
as the proximal landing zone of the stent graft. Due to the position 
of the aberrant right RA in the descending aortic aneurysm, the 
right SA was occluded proximally to the anastomosis to avoid a 
Type 2 endoleak. No intervention was performed to the right ver-
tebral artery. After the procedure, control angiography showed no 
sign of endoleak, and anastomosis with the PTFE grafts was found 
to be open (Video 1).

The patient was transferred to the intensive care unit with re-
spiratory support. Postoperative pulses of both the radial and ulnar 
arteries were palpable. There was no major or minor neurologi-
cal complication. Routine follow-ups were stable. We decided to 
perform surgery for the ascending aortic aneurysm in a further 
session. The patient was discharged without any problems on 
the postoperative 7th day. CT angiography was performed on the 
postoperative 30th day. There was not any evidence of endoleak in 
control CT angiography (Fig. 2, 3).

Discussion

Perioperative mortality was 46% in the conventional surgical 
treatment and 28% in the TEVAR treatment of ruptured isolated 
descending aortic aneurysms (3). Due to this superiority of 
endovascular treatment methods in the descending aortic 
aneurysms, they became the treatment of choice. In addition, 
an increase in technology and intervention experience that has 
developed in recent years has emerged as an important factor 
in this preference. If there is not enough neck in the treatment of 
proximal descending aortic aneurysms, endovascular methods 
are technically more challenging. Having enough neck is a very 
important factor to avoid re-intervention and endoleak. Because 
of the superiority of endovascular treatment in the early period, 
partial or total debranching is performed on the aortic arch to 
provide adequate landing zone in these cases (2). Subsequently, 
endovascular procedures are performed after sufficient neck has 
been obtained. We chose the endovascular method for treatment 
in our case because of the impending rupture and the high risk 
of conventional surgery. The aneurysm began exactly at Zone 3. 
We planned the proximal landing zone of the stent graft as Zone 
2, because in the TEVAR procedures, at least 2 cm of the non-
aneurysmatic intact aorta should be sealed both proximally and 
distally. The right SA would be occluded, even in Zone 2, because 
of the presence of aberrant right SA and orifice of the aberrant right 

Figure 2. Postoperative CT angiographic view (arrows indicate extra-
anatomic bypass grafts)

Figure 3. Postoperative CT angiographic view showing the stent graft 
within the descending aorta
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Video 1. Control angiography after the procedure.
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SA emerging from the aneurysmatic segment of the descending 
aorta. For this reason, both subclavian arteries had to be bypassed.

The most common anatomic variation of the supraaortic trunk 
is the aberrant right SA. Surgical indications for aberrant right SA 
are the aneurysm rupture risk, aneurysm compression symptoms, 
and embolic complications (4). There were no aneurysms and 
embolic complications in the aberrant right SA in our case. When 
the literature is searched, we could not find any case of descending 
aortic aneurysms including the aberrant right SA orifice thus far. 
Also, we performed an aberrant right SA ligation to avoid Type 2 
endoleak when repairing a descending aortic aneurysm.

Anatomic or extra-anatomic bypass can be used when 
performing total or partial debranching of the aorta. The long-term 
patency of the extra-anatomic bypass when performing aortic 
arch debranching is good (2). Anatomic bypass was not performed 
for debranching because of the aneurysm in ascending aorta. 
Bilateral external carotid arteries were used for an extra-anatomic 
bypass. But in general, the common carotid artery is preferred 
for inflow of the carotid-subclavian bypass. Shimura et al. (4) 
performed a left ECA-left SA bypass in 15 patients who underwent 
TEVAR. The authors reported good patency of the graft during the 
follow-up period and had only one recurrent left laryngeal nerve 
palsy. We decided to use external carotid arteries to avoid possible 
neurological complications because of the presence of an 
aberrant right SA and aortic arch variation, and the condition of the 
Willis polygon was unknown and not assessed (due to emergency 
operation planning). Bilateral external carotid arteries were used 
as inflow due to the appropriate size of the external carotid artery. 
No major or minor neurological complications occurred in the 
postoperative period.

Endoleak is one of the most common complications of 
endovascular aneurysm repair procedures. This situation may be 
due to structural or progressive nature of an aneurysm. Despite, 
reporting patient as event-free may be early, and a CT follow-up on 
the 30th day did not reveal any problems. 

Conclusion

In conclusion, because of the high mortality and morbidity 
rates with the conventional surgery, the TEVAR treatment can be 
conducted by performing a partial debranching operation to ob-
tain sufficient neck, if there is not sufficient neck for endovascular 
treatment in proximal impending ruptures of the descending aortic 
aneurysm. An anatomic or extra-anatomic bypass can be used 
when performing partial debranching of the aorta. External carotid 
artery can be used instead of the common carotid artery as an 
inflow to avoid neurological complications (if the ECA diameter is 
appropriate).
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Introduction

Significant left main coronary artery (LMCA) thrombosis has 
a 40%–80% mortality, and the treatment strategy is determined 
from experience in LMCA stenosis in nonacute cases (1). Coro-
nary revascularization guidelines lack clear Class I suggestion 
for the management of prosthetic valve thrombosis owing to the 
lack of randomized trials and leave the choice of treatment to 
physicians (2). Here we describe a treatment approach used in 
a patient with combined LMCA thrombosis and PVT. 

Case Report

A 41-year-old woman with irregular warfarin use and me-
chanical mitral valve replacement performed 2 years previously 
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