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Clinical vignette

A 68-year-old female presented with a surgical history 
of aortic arch debranching with concomitant antegrade 
thoracic endovascular aortic repair (TEVAR), performed 
as a frozen elephant trunk. Past medical history includes 
chronic obstructive pulmonary disease (COPD) with 
active tobacco use, hypertension, hyperlipidemia, and 
type 2 diabetes mellitus. Two years after her TEVAR, she 
had persistent 6 cm extent III thoracoabdominal aortic 
aneurysm (TAAA). She denied any abdominal, back, or 
chest pain. Computed tomography angiography (CTA) 
showed an aneurysm beginning at the distal end of the 
previously placed TEVAR. She was deemed a poor open 
operative candidate due to her age and COPD with tobacco 
use and was offered a total endovascular repair. To mitigate 
spinal cord ischemia, staged repair was recommended. The 
first stage consisted of a TEVAR to the level of the celiac 
artery, and the second stage involved deployment of a 
surgeon-modified 4-vessel fenestrated endograft one month 
later. A spinal drain was placed preoperatively given the 
length of aortic coverage.

Surgical techniques

Preparation

After vascular access was obtained and anesthesia induced, 
the patient was positioned supine with the arm elevated 
above the head and prepped and draped in standard sterile 
fashion.

Operation

Stage I
An 8-F sheath was inserted into the right common femoral 
artery (RCFA) after deploying two ProGlide devices 
(Abbott, Abbott Park, IL, USA). A pigtail catheter was 
inserted through a 5-F sheath in the left common femoral 
artery (LCFA) and positioned in the descending thoracic 
aorta and angiography performed to mark the celiac artery 
origin. After dilating the RCFA, a Cook Alpha 36–32/209 
thoracic device (Cook Medical, Bloomington, IN, USA) was 
inserted with 5–6 cm of overlap with the previous TEVAR 
(elephant trunk) device and distally positioned 5 cm  
proximal to the celiac artery. After deployment, a Cook 
Alpha 32–109 mm device was introduced and deployed 
such that it landed 1–2 cm proximal to the celiac artery 
with at least 6 cm of overlap with the more proximal device. 
Completion angiography showed no evidence of type Ia, II, 
or III endoleak. As expected, there was a type Ib endoleak 
given the distal end of the endograft was positioned in the 
aneurysm. The ProGlide devices sealed the RCFA, and 
manual pressure was applied on the LCFA. The patient was 
extubated and transferred to the surgical intensive care unit 
(SICU).

Stage II
Approximately one month later, the patient returned for the 
second stage. A lumbar drain was placed preoperatively. On 
a sterile back-table, a Cook Alpha 32/201 mm device (Cook 
Medical, Bloomington, IN, USA) was unsheathed and 
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removed from the delivery system. Four fenestrations were 
created with eye-cautery in the appropriate locations based 
on centerline reconstruction of the preoperative CTA. 
The fenestrations were reinforced with Nester coils (Cook 
Medical, Bloomington, IN, USA) and 6 mm thin-walled 
PTFE using 6-0 Gore-Tex suture in a running fashion 
(W. L. Gore Inc., Flagstaff, AZ, USA). The graft was then 
reattached to the delivery system and partially constrained 
using multiple 4-0 chromic sutures.

After gaining femoral access, limited angiography was 
performed of the visceral-renal segment of the aorta to 
refine our CT fusion marks delineating the origins of the 
aortic-branch vessels. The 4-vessel fenestrated device was 
then inserted through the RCFA and deployed, aligning the 
fenestrations with the CT fusion marks. Graft constraint 
permitted minor longitudinal and rotational adjustment of 
the device. Through an 18-F sheath in the LCFA, a wire 
was advanced into the distal opening of the fenestrated 
device. The 18-F sheath was then advanced and sequential 
target vessel cannulation ensued using a 7-F Aptus sheath 
(Medtronic, Dublin, Ireland), a support catheter and 
Glidewire. After selecting the fenestration and target vessel, 
angiography was performed to confirm location and a 
Rosen wire advanced into the vessel. 

This sequence occurred for each renal artery, superior 
mesenteric artery and celiac artery. With fenestration 
cannulation complete, the endograft was released and 
a 16-F sheath inserted. A semi-compliant balloon 
was introduced to treat the proximal overlap between 
components and to disrupt the chromic sutures constraining 
the endograft. Next, appropriately sized iCast stents (Atrium 
Medical, Merrimack, NH, USA) were sequentially inserted 
as bridging stents and deployed into each target vessel 
over the Rosen wires. The origin of each iCast stent was 
flared with a balloon to prevent type IIIc endoleak. In this 
case, distal seal was obtained in the terminal aorta, and no 
additional endografts were needed. Completion imaging 
showed excellent flow into visceral and renal arteries with 
no type I, II, or III endoleak. The patient was extubated and 
transferred to the SICU.

Postoperative recovery

The patient recovered uneventfully and the spinal drain 
was clamped postoperative day 1 for both procedures. 
Mean arterial pressures were intentionally kept elevated. 
She remained free of neurologic compromise, and her 
spinal drain was removed the next day. She was discharged 

postoperative day two, taking aspirin 81 mg and clopidogrel 
75 mg daily. Our standard imaging surveillance involves 
postoperative CTA at 1-month, 6-month, and annually 
thereafter. Her 8-month scan showed stable operative 
changes with patency along the graft and stents and no 
evidence of endoleak or aneurysm expansion.

Comments

Total endovascular repair of TAAA’s has emerged as a safe 
and effective treatment option particularly useful in patients 
with multiple comorbid conditions (1). However, similar 
to traditional open surgery, spinal cord ischemia remains 
of great concern and albeit uncommon, is devastating and 
portends a poor 1-year survival (2). When extensive aortic 
coverage is involved, staging of procedures is critical to 
mitigate spinal cord risk.

Most elderly patients with combined arch and TAAA 
pathology undergo a hybrid repair as described (arch 
debranching with FET followed by fenestrated/branched 
repair of the thoracoabdominal aorta). However, as aortic 
arch endograft design and access continues to advance, 
limited series have demonstrated technical success and 
safety of a complete endovascular repair in these patients (3). 

While technology continues to evolve, currently 
there are no commercially available devices to treat 
thoracoabdominal or aortic arch pathology. Patients who 
are not open candidates must either seek a center with 
access to a customized aortic program through physician-
sponsored investigational device exemption or a clinical 
device research trial. Accordingly, acute pathologies are not 
easily treatable unless patients are in close proximity to such 
centers. As technology in this arena becomes more mature, 
an increasing number of patients will be able to successfully 
undergo endovascular treatment.
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