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Introduction

Thoracic endovascular aortic repair (TEVAR) is an es-
tablished therapy for complicated type B aortic dissec-

Summary

We present a simplified, one-stage procedure to address combined as-

cending-descending aortic disease. This procedure consists of a hemiarch 

repair in hypothermic circulatory arrest and the antegrade delivery plus 

fixation of a stent graft in the descending aorta. This technique, known as 

“modified frozen elephant trunk” repair, has recently become popular for 

treating acute DeBakey type 1 dissections. We demonstrate, in a patient 

with a covered but complicated rupture of the descending aorta combined 

with an ascending aneurysm, that the indication for the procedure can be 

expanded and has technical advantages compared with the classical two-

stage approach. 
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Figure 1: (A) Preoperative CT angiogram demonstrating the covered rupture of the proximal descending aorta (white arrow) 

with a progressive intramural and perivascular haematoma (black arrow). The CT scan also revealed an ascending aorta with 

maximal diameter measuring 55 mm. (B) CT scan angiography 6 months after surgery showing an excellent result with an 

 ascending prosthesis without any leak or periprosthetic haematoma. The stent graft lies perfectly in the distal aortic arch and 

covers the ruptured area of the descending aorta (white arrow) without any remaining intramural or perivascular haematoma.

tion and, in the case of descending aortic rupture, 
 TEVAR is a valid and suitable procedure for definitive 
treatment or bridge to open surgery [1, 2]. A one-stage 
approach with a “modified frozen elephant trunk” 
(MFET) repair has recently become popular for acute 
DeBakey type 1 aortic dissection and seems to be bene-
ficial in cases with combined ascending and descend-
ing aortic disease [3, 4].

Clinical summary

A 67-year-old male was hospitalised with acute tho-
racic pain. Computed tomography (CT) angiography re-
vealed a covered rupture of the proximal descending 
aorta causing an intramural and perivascular haema-
toma as well as an ascending aneurysm with a maxi-
mal diame ter of 55 mm extending into the proximal 
aortic arch (fig. 1A). After primarily surveillance with 
medical management, a CT scan on the following day 
showed further progression of the perivascular hae-
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matoma towards the distal part of the descending 
aorta. Therefore we decided to perform surgery. 
After median sternotomy, standard cardiopulmonary 
bypass (CPB) was initiated and the patient cooled. A 
guide-wire was introduced transfemorally and ad-
vanced into the descending aorta using transoesopha-
geal echocardiographic guidance. After cross-clamp-
ing, the aorta was transsected at the sinotubular level 
and cardioplegic arrest was induced as previously de-
scribed [5]. At the anticipated hypothermic circulatory 
arrest (HCA) temperature, 28 °C bladder, a bolus of thio-
pental (20 mg/kg) was given and the patient’s head 
packed in ice. CPB was stopped, and the aorta was 
opened and de-aired and antegrade cerebral perfusion 
catheters (ACP; Distal Perfusion Catheters, LeMaitre 
Vascular Inc., Burlington, MA, USA) were introduced 
into both carotid arteries (fig. 2). For cerebral perfusion, 
blood temperature was 20 °C as previously described 
[5]. A 37 mm × 15 cm conformable GoreTAG® aortic stent 

graft (WL Gore & Associates, Flagstaff, AZ, USA) was de-
livered antegradely over the guide wire and placed 
right distally to the left subclavian artery. Sizing of the 
stent was preoperatively determined from CT scan 
measurements at the level of the proximal descending 
aorta using the open-source viewer OsiriX (Pixmeo, 
Geneva, Switzerland). The proximal part of the stent 
graft was fixed with a 3-0 Surgipro IITM V-20 (Covidi-
enTM) continuous suture (fig. 2). After resection of the 
diseased aortic tissue into the hemiarch, a Gelweave 
Ante-Flo prosthesis (Vascutek, Inchinnan Renfrews-
hire, Scotland, UK) was anastomosed using a running 
suture technique, which integrated the stent graft 
along the lesser curve. CPB was re-established in an an-
tegrade fashion through the prosthesis side branch. 
The duration of HCA with ACP was 29 minutes. Proxi-
mal anastomosis was made at the supracoronary level 
as appropriate. The patient was rewarmed with a target 
bladder temperature of 36 °C. The postoperative course 

Figure 2: Intraoperative image during hypothermic circulatory arrest with opened aortic arch, antegrade cerebral perfusion 

catheters (white arrow) and the antegrade delivered stent located right distally of the left subclavian artery fixed with a 3-0 

 Surgipro IITM V-20  (CovidienTM) continuous suture (black arrow).
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was un eventful; the patient was extubated 8 hours 
postoperatively and discharged after 7 days. A CT scan 
before discharge showed the stent in correct position 
and without endoleak. A CT check after 6 months 
showed an excellent result with an ascending prosthe-
sis without any leak or periprosthetic haematoma, a 
descending stent without endoleak, and a completely 
resorbed haematoma at the descending aorta (fig. 1B). 

Discussion

Instead of the “classical” approach of a two-stage pro-
cedure composed of TEVAR and subsequent open aor-
tic replacement, we decided on a simplified, one-stage 
procedure. Studies have revealed that such an ap-
proach, a “modified frozen elephant trunk” repair, 
 effectively closes the false lumen at the stent level in 
acute DeBakey type 1 aortic dissections without in-
creasing the operative morbidity and mortality [3, 4]. 

The MFET facilitates addressing not only the ascending 
aortic disease, but the proximal and middle part of the 
descending aorta. Initial data in DeBakey type 1 aortic 
dissections shows that the MFET reduces the need for 
open distal aortic reoperations compared with the 
classical hemiarch repair in the mid-term [4]. While a 
two-stage procedure would have been possible in our 
patient, the antegrade “surgical” delivery of the stent 
graft has some technical advantages compared with 
TEVAR. The open delivery allows precise placement of 
the stent graft and the stent is implanted into the true 
aortic lumen without perfusion and pressure in the 

false lumen. Moreover the antegrade implantation 
 allows proximal fixation (fig. 2), which leads to perfect 
modelling of the transition “aortic arch-stent graft”, 
 reduces the endoleak risk and prevents any retrograde 
dissection into the aortic arch. The potential of this 
procedure to induce subsequent remodelling of the de-
scending aorta is high, as shown in our patient in the 
check CT scan at 6 months after surgery (fig. 1B).
MFET repair is a promising approach for the treatment 
of a covered rupture or complicated type B aortic dis-
section combined with ascending aortic dilatation.
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