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Abstract
Endovascular Aneurysm Repair (EVAR) is a routinely used minimally-invasive treatment technique for Abdominal Aortic 
Aneurysm (AAA). Trans catheter Aortic Valve Implantation (TAVI) is widely accepted as an alternative to surgical valve 
replacement in elderly or high risk patients with aortic stenosis. Aortic aneurysm and aortic stenosis may coexist in an 
older age group often with other comorbidities. Combined procedures increase complexity and are thought to increase 
morbidity and mortality compared to sequential procedures. However in some circumstances the risk of a combined TAVI 
and EVAR may reduce cumulative risk compared to sequential procedures [1]. We describe the case of a 79 years old 
male patient with incidental findings of asymptomatic AAA and severe Aortic Stenosis (AS) who underwent successful 
simultaneous TAVI and EVAR under local anesthesia.
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Case Presentation
A 79-year-old male was referred to our tertiary unit due to an 
incidental finding of a pulsatile abdominal mass. He was an 
ex-smoker with a previous history of transient ischemic attack 
and left carotid endarterectomy. Co-morbidities included Type 
II diabetes mellitus and previous asbestos exposure. Computed 
Tomogram (CT) angiography showed an 8.4 cm infra-renal 
aortic aneurysm with a narrow (18mm) and angulated (73 de-
grees) neck (Figure 1). CT also showed extensive arterioscle-
rosis involving the coronary arteries, abdominal aorta, both 
iliac and femoral arteries.
Echocardiogram performed to assess fitness for AAA re-
pair, revealed severe aortic valve stenosis (Aortic Valve 
Vmax=4.3cm/s, indexed orifice area <0.8cmsq), moderate LV 
impairment with moderate mitral regurgitation. Gated Cardiac 
CT showed heavily calcified tri-leaflet aortic valve. Invasive 
coronary angiography revealed complex 3-vessel Coronary 
Artery Disease (CAD). A multidisciplinary team comprising of 
operating vascular radiologist, cardiologist, vascular and cardi-
ac surgeon and vascular anesthetist, concluded that the patient 
would be high risk for open cardiac surgery with impaired LV 
function, previous TIA and risk of intra-operative aneurysmal 

Figure 1: Volume rendered reformatted CT showing tortuous 
abdominal aorta aneurysm.
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rupture. Therefore, TAVI was offered as the preferred treatment 
for the aortic stenosis and EVAR for the AAA. 
Given the potential need for future intervention for coronary 
artery disease, an intra-annular sub-coronary TAVI device (Ed-
wards Sapien 3-Edwards Life sciences Corp, Irvine, USA) was 
selected. This requires trans femoral access for implantation. 
There was concern that the required trans-femoral approach 
carried a risk of peri-operative aneurysm rupture. In addi-
tion, the newer valve delivery device with dynamic expansion 
mechanism would reach an equivalent of 24 French inner di-
ameter post deployment which is a larger diameter than the 22 
French device required to deliver the EVAR. A simultaneous 
TAVI and EVAR would avoid a re-puncture of the femoral ar-
tery with attendant operative risks for the patient. Therefore, a 
plan was formulated to undertake the TAVI under local anes-
thesia and if this was well tolerated to proceed with the EVAR 
immediately afterwards. Conversion to general anesthesia for 
the EVAR could be performed at that stage if necessary. Due 
to the narrow and angulated neck, an Aorfix device (Lombard 
Medical, Oxford, UK) was selected for the EVAR. 
In a vascular hybrid suite, the patient was prepared and draped 
including access for an open surgical AAA repair if needed. 
Under local anesthesia, percutaneous vascular access was ob-
tained, of bilateral femoral arteries and left brachial artery. A 
left femoral venous access was obtained for Temporary Pacing 
Wire (TPW) insertion. TAVI was performed in standard retro-
grade fashion; systemic heparinization (5000 IU) and balloon 
aortic valvuloplasty during rapid pacing (Figure 2). A balloon 

Figure 2: Angiogram showing deployment of balloon mounted 
aortic valve during a short period of high frequency RV pacing 
(180bpm).
mounted Edwards Sapien 3 aortic valve was crimped on table 
and deployed successfully. There was trivial aortic regurgita-
tion and a new left bundle branch block was noted with no 
further sequela. Hemodynamic benefit was immediate with re-
duction of trans-aortic gradient and reduction in left ventricular 
end diastolic pressure. Given a stable patient, the EVAR proce-
dure was commenced (Figure 3a) under LA. Using fluoroscop-
ic guidance, a bifurcated infrarenal abdominal aortic stent graft 
(Aorfix - Lombard) was deployed (Figure 3b). The main body 
was fixed and moulded to follow the neck angle. Procedure 
was completed with the limbs of the stent graft extended down 
to the iliac bifurcation bilaterally. The femoral arteriotomies 
were closed with prepositioned sutures (Pro Glide; Abbott Vas-
cular, Santa Clara, CA, USA). There were no immediate post-
operative complications.
The total procedure time was 160 min, the total fluoroscopic 

Figure 3a: Pre-EVAR angiographic image of the aortic aneu-
rysm.

Figure 3b: Angiogram showing excellent final post-EVAR im-
age with absence of end leak.

time was 80 min, and the amount of iodinated contrast medium 
(Visipaque 300 GE Amersham) used was 200 ml. The TPW 
was left in-situ for 24 hours and patient monitored on the coro-
nary care unit for 24hours and then stepped down to a standard 
ward. The patient made an uneventful recovery and was dis-
charged home from hospital on the second post-operative day.

Discussion
Abdominal aortic aneurysm is a relatively common condition 
among elderly men with reported prevalence of 4.9% in the 
UK [2]. Large aneurysms have a natural history of progres-
sive enlargement that can lead to rupture with a risk as high 
as 6.5% per year, in patients with aneurysmal diameter greater 
than 5cm [3,4]. Open surgical repair is generally associated 
with significant morbidity and mortality in the elderly popula-
tion due to their multiple comorbidities as in the index patient. 
Increasing evidences showing EVAR has reduced short term 
operative mortality when compared to open surgery and has 
led to rising preference for EVAR in management of patients 
with AAA [5,6].
The Aorfix stent graft used in this case is a modular device 
composed of a circular ring body and helical limb nitinol frame 
covered by a woven polyester fabric [7]. It is extremely flexible 
and readily compliant with narrow tortuous vessels and sev-
eral multicenter studies have demonstrated its utility in AAA 
patients unsuitable for repair with other available commercial 
grafts with Aorfix giving technical success as high as 96% [7].
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In our institution TAVI procedures are usually performed via 
the Left Subclavian Artery (LSCA) with self-expanding valves 
in patients with poor femoral access or infra-aortic aneurysm. 
Trans-subclavian access for TAVI is usually an excellent alter-
native approach and in a prospective study showed lower rates 
of vascular complications at sheath insertion site and all bleed-
ing events related to vascular complications. Subclavian access 
also reported a lower rate of acute kidney injury. Similar rates 
were observed for procedural success, major vascular com-
plications and life-threatening bleeding events [8]. However 
in this case we preferred a Trans Femoral (TF) sub-coronary 
valve, allowing easier access if future coronary intervention 
were required. The LSCA approach was also felt to be unsuit-
able with concerns of the angulation affecting our ability to 
mount the valve on the balloon in-vivo. The LSCA approach is 
also ‘off-label’ and not recommended by device manufacturer.
After careful consideration and discussion with the patient we 
opted to perform both procedures under Local Anesthesia (LA) 
rather than General Anesthesia (GA). LA is known to improve 
safety and patient haemodynamic stability whilst reducing 
post-operative recovery, length of stay and pulmonary morbid-
ity when compared to GA in patients undergoing either TAVI 
or EVAR procedures. As TF TAVI would involve traversing 
the angulated aneurysm with a 24 French sheath, this could 
be easily used to deploy the Aorfix EVAR main body. It was 
also felt the groin would be more hostile for an EVAR access 
later. More importantly the improved cardiac output post TAVI 
would increase the risk of rupture of the 8.3cm AAA. 
We chose Local Anesthesia (LA) over General Anesthesia 
(GA) because of the known improved safety, simplicity, more 
stable patient hemodynamics, shorter post-operative recovery 
period, length of stay in high dependency units and reduction 
in pulmonary morbidity when compared to GA in patients who 
have undergone either TAVI and EVAR procedures [9]. While 
there is paucity of data on large scale studies of similar com-
bined procedures, available reports suggests combined TAVI 
and EVAR procedures can reduce the risks associated with the 
perioperative period when compared to sequential procedures 
thereby improving post-operative mortality and morbidity [1]. 
As this was our first combined TAVI and EVAR, several pre-
cautionary steps were included, which may become less neces-
sary with experience, reducing procedural time. Use of medi-
cal carbon dioxide as contrast agent for EVAR can decrease 
the iodinated contrast load especially in straight neck AAA. 
The Edward Sapiene Sheath with dynamic expansion mecha-
nism required exchanging to a standard 24Fr sheath as its stiff 
bleed back prevention valve did not provide adequate seal to 
undertake EVAR. This case suggests that simultaneous TAVI 
and EVAR using a femoral approach under local anesthetic is 
feasible and may be considered. Given the complexity of the 
procedures and the numbers of personnel involved, clear com-

munications and detailed planning between team members is 
essential for a successful outcome. 
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