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INTRODUCTION 
Endovascular management of descending thoracic aorta diseas-
es (TEVAR) is recommended as the standard of treatment, irre-
spectively of patients’ risk factors, as it is associated with lower 
mortality and morbidity rate, compared to conventional surgical 
repair.1,2 However, complex endovascular repair may be associat-
ed with higher mortality in elder patients and age ≥80 years may 
be an independent predictor for higher early all-cause mortality.3 
Herein, we report a case of a 93-year-old male suffering from a 
large symptomatic thoracic aortic aneurysm treated using a par-
allel graft and simultaneous carotid-subclavian bypass. This re-
port has been approved by the Ethics Committee of the Hospital.

CASE REPORT 
A 93-year old male, with a history of a previous open surgical 
repair of a descending thoracic aortic aneurysm (15 years ago 
at the mid portion of the descending aorta) and a known 80mm 
aortic arch aneurysm suffered acute and recurrent episodes of 
intense thoracic pain. The patient had previously denied any sur-
gical treatment. Furthermore, his medical history was significant 
for hypertension, dyslipidemia, mild chronic obstructive pulmo-
nary disease (FEV1 84%) and atrial fibrillation (AF) under treat-
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ment with direct oral anti-coagulant. Cardiologist evaluation 
revealed no acute heart disease and the ejection fraction was 
preserved (50%). Computed tomography angiography (CTA) re-
vealed a distal aortic arch aneurysm with a maximum diameter 
at 96mm, associated to a proximal para-anastomotic aneurysm 
and severe aortic tortuosity (Figure 1). Taking in account his age 
and co-morbidities, an endovascular approach was decided. The 
aneurysm included left subclavian artery (LSA) and the distance 
from left common carotid artery (CCA) was 9 mm. A parallel 
graft technique (chimney TEVAR) was decided for the preserva-
tion of the left CCA and a carotid-subclavian bypass with a plug 
deployment at the orifice of the LSA, thus the proximal landing 
zone was 18 mm up to innominate artery. 

Figure 1. A large aortic arch aneurysm was detected in the pre-opera-
tive computed tomography angiography (Panel A). In antero-posterior 
view, an extreme tortuosity of the aorta was revealed, making the de-
cision making and endovascular treatment more demanding (Panel B). 
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Abstract:
Elder patients with thoracic aortic aneurysms could safely be treated endovascularly, with a reasonable morbidity and 
mortality rate. Our aim is to present a patient with a large aortic arch aneurysm treated with endovascular means and a 
synchronous carotid-subclavian bypass. Due to his good condition, a 93-year old male with a 10cm aneurysm of the distal 
aortic arch underwent an endovascular repair, using a thoracic endograft and 1 parallel graft to the left common carotid 
artery, associated with a synchronous carotid-subclavian bypass and an occlusion of the subclavian artery with plug. The 
initial postoperative CTA presented a minor gutter endoleak, while the patient was discharged without any further compli-
cations. One year later, he is continuing a normal life.
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Initially, a carotid-subclavian bypass was constructed 
through a transverse cervical access, using a 6mm polytet-
rafluoroethylene (PTFE) graft (Propaten, Gore, Delaware, 
USA). After the accomplishment of the bypass, two thoracic 
endografts and 1 stent graft were used for aneurysm exclusion 
and left CCA preservation in order to achieve adequate sealing. 
The extreme aortic tortuosity was confronted using a through 
and through guidewire from the right axillary to the left com-
mon femoral artery and mild tension was used to achieve ad-
equate endograft deployment. Guidewire advancement was 
challenging and finally a snare from below up to the aortic 
arch was used to accomplish the through and though maneu-
ver. (Figure 2) A thoracic endograft (Relay 44x44x200mm, 
Bolton Medical, Florida, USA) was inserted proximally while a 
covered balloon expandable stent graft (10x57mm, Be-Graft, 
Bentley, Innomed, Germany) was deployed into the left com-
mon carotid artery, through a direct carotid puncture. Relining 
using a self-expanding 12x60mm stent was applied to enforce 
the main stent graft (E-Luminexx, Bard, New Jersey, USA). A 
second thoracic graft (46x46x200mm, Valiant, Medtronic, 
USA) was deployed distally to achieve complete sealing. The 
procedure was completed through a percutaneous puncture 
of the left brachial artery and the insertion of a 14x10mm plug 
(Amplatzer, Abbott, Illinois, USA) at the orifice of the LSA.

Figure 2. Guidewire advancement may be challenging in elder pa-
tients due to aortic anatomy (Panel A). In this case, the use of snare 
was inevitable to achieve the passage of the through and through 
guidewire (Panel B).

Completion angiography showed no endoleak while left 
CCA stent and left carotid-subclavian bypass were patent. In-
tra-operatively the patient was transfused using 1 red blood 
cell unit. Median contrast used was estimated at 100 ml and 
radiation exposure 289mGy. The total duration of the oper-
ation was 300min. The patient was transferred to the ward 
under close monitoring. The 4th post-operative day, a rapid 
AF, with cardiac decompensation and dyspnea, was detected 
and the patient was transferred to the cardiology department. 
Medical management was effective and pre-discharged CTA 
showed exclusion of the aneurysm sac, patent parallel graft 
and by-pass as well as a minimal gutter endoleak (Figure 3). 
Finally, the patient was discharged the 10th post-operative day 
in a good general condition. A close surveillance with clinical 
re-evaluations and laboratory exams confirmed the unevent-
ful later post-operative period.

Figure 3. First-month follow-up with computed tomography angiog-
raphy revealed aneurysm stabilization and endografts patency (Panel 
A). A carotid-subclavian bypass and a plug occlusion of the left sub-
clavian artery were used to prevent spinal cord ischemia by preserv-
ing collaterals patency (Panel B).

After a 30-day rehabilitation program, the patient had 
completely recovered at his daily routine. A non-contrast CTA 
revealed the stabilization of the sac and the adequate graft 
deployment. No further complication was recorded during the 
1st year of follow-up. The patient denied a CTA imaging surveil-
lance. Clinical and laboratory evaluation were in order. 

DISCUSSION
Current guidelines for the management of descending thoracic 
aorta disease have not specified a life-expectancy or age limit 
in order to provide endovascular treatment for TAA.1 However 
TEVAR should be considered as the first line treatment option 
in cases of favorable anatomy even in patients unfit for open 
surgery.1 TEVAR seems to be beneficial in terms of mortality in 
elective and urgent cases with a 5-year survival rate at 62.5% 
in intact aneurysms.2 In urgent cases, one third of patients will 
survive after a treated ruptured thoracic aneurysm during the 
mid-term follow-up.2 In this case, due to high comorbidity and 
the presence of a large symptomatic aneurysm, an endovas-
cular approach was decided and accomplished after a detailed 
pre-operative risk assessment. 

Spinal cord ischemia (SCI) affects 5-year survival and the 
mortality rate is estimated at 20% for patients that survived 
the early post-operative period.4 The prevention of spinal cord 
ischemia is mandatory in patients undergoing a long coverage 
of the aorta and preventive measures are indicated in these 
cases.1 Advanced age may be associated with aortic and spinal 
artery atheromatosis, which may affect neurological outcomes 
after thoracic aorta repair.5 Along this line, elder patients may 
be considered as a high risk group of SCI. In this case, LSA pres-
ervation was decided using a carotid-subclavian bypass, as its 
initial coverage was inevitable in order to achieve a safe prox-
imal sealing zone. Taking in account that (1) extra-thoracic by-
pass surgery is safe and effective in the form of debranching, 
(2) a carotid-carotid bypass has a primary patency at 88%, (3) 
further bypass to the LSA could affect patency and (4) the in-
creased the risk of total occlusion of all supra-aortic vessels in 
case of bypass thrombosis, a hybrid procedure using a parallel 
graft for the preservation of the left CCA was decided.6,7 

Current endovascular experience has shown that nona-
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genarians with a good functional status may be successfully 
treated and benefit from a median survival of 56.2 months.8 
Patient selection is mandatory in this fragile group.8 In this 
case, the patient was in a very good general status and had an 
active daily routine. Even in technical terms, an endovascular 
approach in elder patients may be challenging due to the spe-
cial anatomic characteristics, as aortic tortuosity.9 In this case, 
a through and through guidewire from the right axillary to the 
left femoral artery was needed to achieve the successful and 
safe deployment of the endograft. An individualized approach 
is mandatory in order to select these elder patients that may 
benefit of an endovascular repair as complications are accept-
able but significantly greater than in younger patients.10 

Untreated descending thoracic aortic aneurysms are relat-
ed with high rupture rate and a low 5-year survival, while age 
and non-treatment approach are related to higher rupture 
risk.11 Open surgical repair in patients elder than 70 years old 
is associated with higher morbidity in comparison to young-
er patients.12 In cases with complex aortic anatomy and need 
for extended endovascular treatment, a high post-operative 
complication and mortality rate of more than 25% may be 
suspected.13 In any case, endovascular repair is associated 
with significantly lower morbidity and mortality than surgery, 
reflecting that minimal approaches may be a safer option in 
high risk elder patients.14 In this case, despite the technical 
success, the patient needed a long hospitalization of 10 days 
due to post-operative complications that were managed con-
servatively. After the initial period, the patient recovered com-
pletely and regained his initial daily routine. 

CONCLUSION
Endovascular aortic aneurysm repair seemed safe and feasi-
ble in this case. Elder patients may be treated with minimal-
ly invasive techniques, achieving a reasonable morbidity and 
mortality rate.

No conflict of interest.
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