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Early and Midterm Results of Hybrid Endovascular Repair for Thoracic Aortic Disease

Young-Nam Youn, M.D.*, Kwan-Wook Kim, M.D.*, Soon-Chang Hong, M.D.%,
Sak Lee, M.D.*, Byung-Chul Chang, M.D.*, Seung-Jun Song, M.D.*

Background: A hybrid procedure using an open surgical extra-anatomic bypass of aortic arch vessels and thoracic.
endovascular aortic repair (TEVAR) is less invasive than open surgery, and provides a suitable proximal landing
zone. Here we report our experience with a hybrid TEVAR procedure at a single center. Material and Method:
We retrospectively reviewed consecutive patients with- thoracic aortic disease who received a hybrid TEVAR proce-
dure between August 2008 and January 2010. Patients’ data were prospectively collected and mean follow-up was
10.845.5 months (range 3~20). Result: Nine patients (7 males and 2 females) with a mean age of 63.8+15.8
years {range 38~84) underwent a hybrid procedure. Five patients had an arch or a proximal descending aortic
aneurysm, two had a dissecting aneurysm of the descending aorta, and two had an aneurysm of the ascending
arch and descending aorta. Mean expected mortality calculated by logistic EuroSCORE was 21%. Six patients un-
derwent debranching and rerouting from ascending aorta fo arch vessels, 2 had carotid-carotid bypass grafting, and
1 underwent carotid-axillary bypass grafting. Mean operation time was 221.4+84.0 min '(range:'94~364,). Deployment
success of endovascular stent grafting was 100% with no endoleak on completion angiography. There was no mor-
tality, and a small embolism in the branch of the right opthalmic artery in one patient. During follow-up, one inter-
vention was required for the endoleak. Actuarial survival at 20 months was 100%. Conclusion: Early and mid-term
resulls ‘are encouraging and suggest that hybrid TEVAR procedures are less invasive and .safer .and represent an
effective technique for treating thoracic aortic disease.

{(Korean J Thorac Cardiovasc Surg 2010;43:490-498)
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Fig. 1. Debranching with re-routing of all arch vessels and endovascular stent graft repair of aortic aneurysm (Patient 3). (A) Preoperative
3-dimensional CT angiography. Arrows indicate aneurysmal change of distal arch and descending aorta. (B) Intra-operative photograph. The
mid-portion of ascending aorta was severely calcified (white arrow). (C) One year follow-up CT angiography shows good patency of by-
passed grafts, complete exclusion of aneurysm and no endoleak. LSA=Left subclavian artery; LCCA=Left common carotid artery.
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Fig. 2. Carotid-Carotid bypass grafting and endovascular stent graft repair (Patient 9). (A) Preoperative CT scan shows aneurysm with
thrombosis on distal arch and descending aorta. (B) Preoperative three-dimensional CT angiography. (C) Postoperative CT angiography
shows patent carotid-carofid bypass and complete exclusion of aneurysm. a=Innominate artery; b=Left common carotid artery.
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Fig. 3. Left carotid-axilary bypass
grafting and endovascular repair
(Patient 8 who underwent coronary
artery bypass grafting using left in-
ternal mammary artery 4 years
ago). (A) Preoperative CT scan
shows saccular aneurysm on aortic
arch {arrows). {B) Endovascular re-
pair excludes saccular aneurysm.
(C) 3D CT angiography after 6
months shows complete exclusion
of saccular aneurysm and good
patency of carotid-axillary graft and
internal  mammary  artery  graft.
LIMA=Left internal mammary artery.
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Table 1. Patients’ demographics, risk factors, and anatomy of aorta

Patient Logistic

number Age Gender EuroSCORE Risk factors Anatomy
1 46  Male 1.68%  Behcet’s disease Aneurysm on distal arch and LSA
84 Female 39.70%  Hypertension, CLD (moderate) Aneurysm on ascending ~ descending aorta
3 70 Male 24.72%  Hypertension, unstable angina, s/p PTCA, Aneurysm on arch and descending aorta
CLD (moderate)
4 67 Male 9.05%  CLD (moderate), s/p stent insertion on Dissecting aneurysm’ on arch and descending
descending aorta aorta with type I endoleak
5 38  Female 7.06%  Massive hemoptysis, history of sudden arrest,  Aorto-bronchial fistula, aneurysm on LSA
Behcet’s disease and descending aorta
6 48 Male 1296%  Hypertension, CLD (moderate), CVA history,  Dissecting aneurysm on arch and descending
s/p graft replacement of ascending aorta and aorta
hemi-arch
7 70 Male 21.99%  Hypertension, CLD (severe), CVA history Aneurysm on ascending ~ descending aorta
8 76 Male 31.61%  Hypertension, PAOD, unstable angina, Aneurysm of distal arch and descending
s/p CABG, CLD (severe) aorta
9 75 Male 41.07%  Hypertension, stable angina, s/p PTCA, Aneurysm of distal arch and descending
CLD (severe) aorta

LSA=Left subclavian artery; CLD=Chronic lung disease; PTCA=Percutaneous transluminal coronary angioplasty; CVA=Cerebrovascular
accident; PAOD=Peripheral artery obstructive disease; CABG=Coronary artery bypass grafting.

Table 2. Types of exira-anatomic bypass and proximal landing zones

Time between

Patient B p B CPB b d Proximal =~ Number
number vpass from Ypass 1o time 4 p ass an landing zone of stents
stenting (days)
1 Left CCA Right CCA 0 9 1 2
2% Graft of ascending aorta Innominate artery, Left CCA 142 12 0 2
3 Ascending aorta Innominate artery, Left CCA, LSA 120 11 0 1
4 Ascending aorta Innominate artery, Left CCA, LSA 162 14 0 2
5 Ascending aorta Innominate artery, Left CCA 0 0 0 1
6 Graft of ascending aorta  Innominate artery, Left CCA 0 8 0 1
7* Graft of ascending aorta Innominate artery, Left CCA 197 8 0 1
8 Right CCA Left axillary artery 0 0 2 1
9 Left CCA Right CCA 0 9 1 1

*=Concomitant replacement of ascending aorta was performed in patient 2 and 7. T=The site of proximal anastomosis of an ex-
tra-anatomic bypass was the previous graft by which ascending aorta had been replaced. CPB=Cardiopulmonary bypass; CCA=

Common carotid artery; LSA=Left subclavian artery.
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