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Abstract
Aorto-cutaneous fistula and false aneurysm of the as-
cending aorta in patients who previously underwent 
Stanford Type A acute aortic dissection are rare and 
severe complications. Surgical correction remains a de-
manding challenge. In a case of false aneurysm rupture 
during redo sternotomy, selective cannulation of the 
right axillary and left carotid arteries allowed an effi-
cient method of cerebral perfusion.
Copyright © 2017 Science International Corp.
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Introduction

False aneurysm (FA) occurring after replacement of 
the ascending aorta by a vascular prosthesis, which is 
defined as total or partial dehiscence of the prosthe-
sis from the aortic wall, is a rare complication of this 
type of surgery. As with other aneurysms, it is notable 
for a marked increase in diameter and the occurrence 
of life-threatening complications such as rupture and 
fistula formation [1]. Despite advances in endovascu-
lar techniques, treatment in the majority of cases re-

mains surgical. The procedure is complex, has a high 
mortality [2, 3], and represents a surgical challenge. 
Aorto-cutaneous fistula and FA of the ascending 
aorta is even more exceptional and challenging. The 
purpose of this case report is to describe our surgi-
cal strategy for aorto-cutaneous fistula associated 
with FA of the ascending aorta 5 years after its pros-
thetic replacement for Stanford Type A acute aortic 
dissection.

Case Presentation

An 82-year-old woman underwent ascending aor-
tic replacement in 2010 for a Stanford Type A acute 
aortic dissection. She remained well for Five years 
before exhibiting fresh, oozing blood from the upper 
part of the sternum (Figure 1). Computed chest to-
mography revealed anterior and posterior extensions 
of a FA of the ascending aorta with a communication 
with the skin through the sternum (Figures 2, 3, and 
4).

Due to the risk of aortic rupture during sternotomy 
and the aortic dissection history, our surgical approach 
consisted of cannulating the right axillary and left 
carotid arteries through right axillary and left sterno-
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cleidomastoid cervical incisions by cardiopulmonary 
bypass (CPB) and cerebral protection for instituting 
hypothermic partial circulatory arrest before reentry 
into the chest. Cerebral protection was monitored with 
near-infrared spectroscopy. CPB and cooling were in-
stituted before skin incision and stopped when the FA 
rupture occurred during the sternotomy. Cerebral pro-
tection was achieved by cooling the patient to 24°C, 
occluding the proximal left carotid and brachiocephal-
ic arteries, and reducing bypass flow transiently to 800 
mL/min. Mediastinal dissection and distal anastomosis 
between the hemi-arch and Dacron graft (Gelweave 
Vascutek Terumo, 32 mm) for hemi-arch replacement 
were performed under partial hypothermic circulatory 
arrest. The total duration of partial hypothermic circula-
tory arrest was 41 min. The distal Dacron graft was then 
cross-clamped, and normothermic full flow cardiopul-

monary bypass  (3900 mL/min) was restarted through 
the right axillary artery. Redo aortic root replacement 
(modified Bentall procedure) was performed using a 
biologic aortic valve (Trifecta, St. Jude Medical, 25 mm) 
and Dacron graft (Gelweave Vascutek Terumo, 28 mm). 
Finally, graft-to-graft anastomosis was performed. Dis-
tal and proximal graft anastomoses were performed 
using 4.0 monofilament running sutures at the aortic 
wall juncture and interrupted sutures at the annular 
level. Teflon reinforcement was used. Cross clamp du-
ration was 80 min, and the total duration of CPB was 
200 min. No intraoperative finding alluding to the 
etiology of the FA was identified. A diagnosis of pros-
thetic infection was excluded microbiologically. After 
debridement of the aorto-cutaneous fistula area, the 
sternum was rewired and the skin closed. The patient 
had an uncomplicated post-operative course and was 
transferred for cardiac rehabilitation 10 days after sur-
gery.

Discussion

Figure 2. Computed tomography angiography of the chest 
showing the aorto-cutaneous fistula. Note the false aneurysm 
containing contrast and surrounding hematoma between the 
prosthetic ascending aorta, back of the sternum, and skin (ar-
rows).

Figure 1. The aorto-cutaneous fistula in the upper part of the 
sternum.
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FA is a rare but serious and complex complica-
tion of ascending aorta and/or aortic root prosthetic 
replacement. Its incidence, risk factors, and natu-
ral history are unknown. Bachet et al. [4] reported 
three FAs in 143 patients initially undergoing op-
eration for acute dissection of the ascending aorta 
with prosthetic replacement over a 10-year period. 
Also, Mohammadi et al. published the Pitie Salpetri-
ere  experience regarding 29 operations for FAs of 
the ascending aorta after prosthetic replacement, 
demonstrating that a well-planned operative strat-
egy guided by preoperative imaging results in low 
operative mortality [5].

Major challenges of surgical therapy for these com-
plex cases are choosing an approach that allows for 
safe reentry into the chest and efficient cerebral pro-
tection. The critical risk is FA rupture, which may lead 
to catastrophic hemorrhage during sternotomy. This 
risk is greater if the FA is situated retrosternally with an 
aorto-cutaneous fistula. Selective cerebral perfusion 
through the carotid arteries is the method of choice in 
our institution, and its efficacy for cerebral protection 
has been demonstrated [6–8]. This technique  allows for 
mediastinal dissection and control of the distal aorta 

without compromising cerebral perfusion, even in cas-
es of massive hemorrhage. In addition to its benefits in 
cases of FA rupture and exsanguination, this method 
allows for good operative exposure by positioning the 
carotid artery cannulas outside the operative field. This 
technique allows for unhurried mediastinal dissection 
and repair. In contrast to deep hypothermia, which re-
quires long perfusion times for cooling and rewarm-
ing, a moderate level of hypothermia permits a shorter 
total bypass time, avoiding the disadvantages of deep 
hypothermia [5].

In conclusion, selective cannulation of the right 
axillary and left carotid arteries allowed an efficient 
method of cerebral perfusion and protection in this 
case of FA rupture during sternotomy. A well-planned 
operative strategy guided by preoperative imaging 
permitted careful analysis of the lesions, resulting in 
a good outcome for our patient.
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Figure 3. Computed tomography angiography reconstruction 
of the chest showing the anterior and posterior extensions (ar-
rows) of false aneurysm of the ascending aorta after its prosthetic 
replacement.

Figure 4. Computed tomography angiography of the chest 
showing the anterior and posterior extensions (arrows) of false 
aneurysm of the ascending aorta after its prosthetic replacement.
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