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ABSTRACT

Aorto-cutaneous fistulas are an unusual and life-threatening complication after aortic surgery. We present the case of an
endovascular intervention for an aorto-cutaneous fistula of the ascending aorta that was intended to be a bridge to
definitive surgical treatment and report a literature review. A 56-year-old woman had a previous Bentall's procedure and
mitral valve annuloplasty in 2016. Four years later she re-presented with an infective pseudoaneurysm of the distal
anastomosis of the ascending aortic graft, with aorto-cutaneous fistulation. She was at high risk for a revision operation
and required optimization before a major open surgery. A thoracic endovascular aortic repair stent graft (Valiant Navion;
Medtronic Inc) was implanted to exclude the distal anastomotic pseudoaneurysm. Two months later she re-presented
with a new infected pseudoaneurysm at the proximal end of the previously implanted stent graft, and a further
thoracic endovascular aortic repair was undertaken. (J Vasc Surg Cases Innov Tech 2023;9:1-6.)
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Aorto-cutaneous fistulas and aortic pseudoaneurysms
of the ascending aorta after aortic surgery are rare and
pose potentially catastrophic consequences. These con-
ditions require rapid diagnosis and urgent life-saving sur-
gical intervention. Endovascular solutions offer the
possibility to mitigate death in the short term in certain
situations and may serve as a bridge in acute clinical sce-
narios to optimize a patient before an attempt for defin-
itive surgical intervention. Informed patient consent was
obtained for publication of this case report and all
images.

CASE

A 52-year-old woman presented acutely with wors-
ening shortness of breath and treated as an exacerbation
of heart failure. An echocardiogram demonstrated a 5.4-
cm aortic root dilated ascending aorta and a bicuspid
aortic valve with moderate mixed aortic valve disease
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as well as mild mitral regurgitation, which was thought
to be functional. She had no prior medical history except
for a penicillin allergy and no known family history of
aortopathy. She was a regular smoker but denied illicit
drug use.

She had a Bentall's procedure using a 27-mm bio-
integral valve aortic bio-conduit and mitral valve annulo-
plasty. There were no complications in the postoperative
period, and the sternotomy wound had healed in the
12 months after surgery. Four years later, she re-
presented to a cardiothoracic clinic with a discharging
sternal sinus, secondary to infection of the sternal wires
with Staphylococcus aureus (methicillin-sensitive), result-
ing in chronic sternal osteomyelitis. This was managed
with sternal wound debridement, removal of the supe-
rior infected sternal wires, antibiotics and negative pres-
sure wound therapy, and then subsequent
conventional dressings. The infectious disease team
advised a course of co-trimoxazole for the treatment of
this infection until complete wound closure was
achieved.

Four weeks after removal of the superior sternal wires
she re-presented acutely to hospital complaining of
chest pain, dizziness, and multiple episodes of active
bleeding from her sternal wound. On examination
(height 176 cm, weight 55 kg), she was hemodynamically
stable, with a swollen chronically infected sinus over her
previous sternotomy scar with evidence of hematoma
(Fig 1, A). Laboratory results demonstrated anemia with
hemoglobin of 95 g/L, albumin 27 g/L, and raised inflam-
matory markers with white cell count of 9 x 10%L,
platelet count of 613 x 10°/L, and C-reactive protein
24 mg/L. A computed tomography (CT) angiogram
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demonstrated a pseudoaneurysm at the distal anasto-
mosis of the ascending graft and rim-enhancing soft tis-
sue surrounding the aorta. The appearances were in
keeping with sternal wound infection having extended
to the ascending aortic bio graft forming a pseudoaneur-
ysm, with the development of an aorto-cutaneous fistula
through the osteomyelitic sternum and to the infected
skin sinus.

The patient’s case was discussed at an aortic multidisci-
plinary team meeting involving vascular surgeons, inter-
ventional radiologists, cardiothoracic surgeons,
cardiovascular anesthetists, and intensive care specialists.
The definitive open repair contemplated was radial surgi-
cal debridement, removal of infective foreign material,
and re-do Bentall's proximal arch replacement with or
without removal of the mitral ring under deep hypother-
mic circulatory arrest. She was deemed high-risk and not
fit to tolerate a re-do Bentall's operation at this point.
Multiple risk factors were identified that would delay
wound healing and postoperative recovery including
malnourishment, low body mass index, significant smok-
ing history, and muiltiple psychosocial issues that include
a history of nonadherence to medical advice. The
consensus was to exclude the pseudoaneurysm with
an endovascular stent graft to the ascending aorta to
manage the risk for exsanguination from repeat aorto-
cutaneous fistula bleeding until a more definitive open
surgery could be considered (Fig 1, B and C). Endovascu-
lar treatment was always intended to be used as a
temporizing measure to optimize the patient before ma-
jor cardiac revision surgery and to allow time for long-
term antibiotics to suppress graft infection.

Anatomically, the pseudoaneurysm was located at the
distal anastomosis of the ascending graft. The ascending
graft proximal to the pseudoaneurysm was 43 mm in
diameter, and the aorta distal to the pseudoaneurysm
was 42 x 38 mm. The distance between the coronary ar-
teries and the proximal end of the pseudoaneurysm was
53 mm, and the distance from the proximal end of the
brachiocephalic trunk to the distal end of the pseudoa-
neurysm was 30 mm. Based on these measurements, a
46 mm x 46 mm 55-mm Valiant Navion stent graft (Med-
tronic Inc) was selected for exclusion of the pseudoa-
neurysm and flushed with rifampicin before insertion.
Under general anesthetic, percutaneous femoral access
was used and the stent was deployed under rapid pac-
ing to 200 bpm and dilated after placement. A comple-
tion angiogram confirmed exclusion of the
pseudoaneurysm under two imaging planes. The patient
was woken up immediately after the procedure with no
neurological deficits. A CT angiogram performed
48 hours later demonstrated successful covering of
the pseudoaneurysm at the anterior aspect of the
ascending aorta (Fig 2). The infectious disease team
advised long-term antibiotics for the treatment of
S. aureus mediastinitis based on radiological imaging
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and clinical appearances of sternal wound breakdown.
She was subsequently discharged 48 hours later. Her
follow-up plan consisted of cardiothoracic and infectious
disease clinic appointments at 2 weeks, vascular clinic
appointment at 6 weeks with repeat CT angiography
prior, and regular community nurse visits multiple times
per week to perform wound dressing changes. Several
measures were taken to optimize the patient during
this bridging period to aortic revision surgery. These con-
sisted of regular dietician assessments to improve nutri-
tion and increase her weight, regular blood tests, and
red blood cell transfusions and iron infusions to treat
anemia along with psychological, psychiatric, and social
work input to address the issues of medical noncompli-
ance. She also had regular infectious disease follow-up
in the community that included visits by a community
pharmacist to ensure that she received long-term antibi-
otics to suppress graft infection.

Two months later she re-presented acutely in septic
shock. Her observations showed a blood pressure of 75/
51 mm Hg, heart rate of 127, respiratory rate of 27, and
temperature of 40 °C, with bloods demonstrating a
white cell count of 19.7 x 10°/L, a C-reactive protein of
160 mg/L, and a lactate of 2.2 mmol/L. A CT angiogram
demonstrated a new infected pseudoaneurysm at the
proximal end of the previously implanted stent graft, still
with intact ascending graft proximal to the pseudoa-
neurysm as a possible proximal landing zone for endo-
vascular repair (Fig 3, A). A multidisciplinary meeting
was held, the consensus of which was to perform a
thoracic endovascular aortic repair with extension of
the graft to just distal to the coronary arteries to exclude
the pseudoaneurysm. An intraoperative transesophageal
echocardiogram was performed that did not reveal any
signs of vegetation’s of the aortic valve.

The second ascending stent graft was performed
percutaneously under general anesthesia. Because of
the proximal landing zone of the stent graft being just
distal to the coronary artery origins, the tip of the stent
graft delivery system was to be inserted into the left
ventricle. Hence, a 0.035 SAFARI wire (Medtronic Inc)
was placed into the left ventricle for device delivery.
From the left groin a pigtail catheter was placed just
above the aortic valve. Again a Medtronic Valiant Navion
46 x 46 x 93 mm stent graft (Medtronic Inc) was flushed
with rifampicin and was deployed under rapid cardiac
pacing. Completion angiogram confirmed satisfactory
stent position with exclusion of the pseudoaneurysm.
The CT angiogram day 6 after surgery demonstrated
that the pseudoaneurysm was successfully covered
with the thoracic stent graft (Medtronic Inc) (Fig 3, B).

Multiple admissions were arranged by the cardiotho-
racic team for red blood cell transfusions and iron infu-
sions due to blood loss through the sternotomy wound
over a period of 6 months. Regular dietician input was
obtained, and there were slow improvements in terms
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Fig 1. Patient with aorto-cutaneous fistula. A, With intermittent bleeding, 5 years after ascending repair with
bovine graft, due to graft infection and development of distal anastomosis expanding pseudoaneurysms. B, The
patient was treated with implantation of the ascending aortic stent graft. C, Successfully covering the aneurysm
as a bridging measure while being considered for further radical surgical intervention.

Fig 2. Computed tomography (CT) angiogram after the
first thoracic endovascular aortic repair stent.

of nutritional status during that time. Specialist cardiac
input from a cardiothoracic surgeon in another center
that specializes in complex re-do aortic surgery was
also obtained. She was assessed by this surgeon for a sec-
ond opinion on surgical management. He made a poten-
tial operative plan for cardiac salvage surgery with an
inpatient mortality risk of over 50%.

Three months later after the second thoracic endovas-
cular aortic repair stent, the patient re-presented with
sternal wound bleeding, hemoptysis, and dizziness. On
admission her hemoglobin was 73 g/dL requiring transfu-
sion. CT angiography demonstrated extension of the

pseudoaneurysm superior to the stent graft and up to
the level of the brachiocephalic trunk, as well as an em-
pyema (see Fig 4). The pseudoaneurysm was compress-
ing the carina with a pouch concerning for an abscess
developing between the airways. The aim of performing
endovascular treatment until this stage was to act as a
bridging therapy until she was optimized for definitive
open aortic surgery. The patient subsequently made
the decision not to proceed with any further surgery
and declined antibiotic therapy. She was palliated and
died 7 months after the first endovascular stent graft
procedure.

DISCUSSION

Traditionally, ascending aortic aneurysms or dissections
are treated with open surgery, but endovascular tech-
nigues in selected patients have proven to be an accept-
able bridge until a more definitive procedure can be
undertaken in the context of infected endografts.

A literature search was conducted using Google
Scholar, PubMed and Embase searching the following
terms: aortocutaneous, fistula identified 13 relevant case
reports (Table). The majority of the cases reported to
date have had treatment by complex open surgery
that was associated with a high mortality and represents
a surgical challenge. The major challenges involve safe
re-entry into the chest and adequate cerebral protection,
and the critical risk is related to potential false aneurysm
rupture that may lead to catastrophic bleeding. We have
identified 2 other cases of an aorto-cutaneous fistula
treated using an endovascular technique.
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Fig 3. A, Computed tomography (CT) angiogram demonstrating recurrent pseudoaneurysm of the ascending
aorta. B, CT angiogram demonstrating the second thoracic endovascular aortic repair graft.

Fig 4. Computed tomography (CT) angiography demon-
strating extension of the pseudoaneurysm superior to the
stent graft and up to the level of the brachiocephalic
trunk. It appeared that the pseudoaneurysm was com-
pressing the carina with a pouch concerning for an ab-
scess developing between the airways.

Aortic surgery involving recurrent disease in the
ascending aorta can be challenging to treat. There are
several challenges with performing stent graft place-
ment in the ascending aorta including appropriate graft
selection, access and customizing the graft delivery sys-
tem." The normal length of the ascending aorta from
the sinotubular junction to the brachiocephalic trunk is
between 65 and 87 mm depending on age, hyperten-
sion, and measurement method.”” This excludes the ma-
jority of the currently available off-the-shelf stent grafts
due to length. However, the Medtronic Navion thoracic
stent graft has a working length of 93 mm. Accessing
the ascending aorta can also be challenging. In this
case, the femoral artery was chosen as the access site,

but other supra-aortic branches can facilitate stent graft
positioning and precision in deployment.'*'®

The ascending aorta has specific anatomic and hemo-
dynamic features that can pose a technical challenge.
The high shear forces of blood through the aortic valve
can make accurate stent place in the ascending aorta
difficult. Several techniques have been described to
lower cardiac output and heart rate such as pharmaco-
logical manipulation of cardiac preload and contractility
and rapid ventricular pacing. Because of the close prox-
imity of the aortic valve, coronary arteries, and the bra-
chiocephalic trunk, precise placement of the stent graft
is essential. In addition, one must appreciate the curva-
ture of the ascending aorta. There is a mismatch be-
tween the lengths of the inner and outer curvature,
and the delivery device has to follow the curvature of
the aortic arch and ascending aorta, which makes
perpendicular placement of the stent graft challenging.””
The presence of arch types can also complicate this
approach and highlights the need for consideration of
additional strategies such as hybrid open surgery and
custom-made fenestrated or physician-modified stent
grafts.”

CONCLUSIONS

Endovascular treatment of aorto-cutaneous fistulas and
pseudoaneurysms involving the ascending aorta offer
the possibility to mitigate death in the short term in
certain situations and may serve as a potential bridge
to optimize a patient before an attempt for definitive sur-
gical intervention. In this case, the patient made an
informed decision not to proceed with open surgery
closer to the time she was being reconsidered for it.
We acknowledge that the durability of the endovascular
stent graft in the ascending aorta is still unknown and
will need to be analyzed in the future.
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Table. Summary of literature search of the management of the aorto-cutaneous fistula

Panos et al, 1999 35 not reported Congenital heart 5 years Open surgery Alive, discharged from
surgery hospital 1 week later

Arsan et al, 2004 57 not reported AVR and 4 vessel 10 months Open surgery Dead
CABG

Athanazio et al, 60 M Large Not reported Palliation Dead, day 7 of hospital
2007° thoracoabdominal admission
aortic aneurysm

Al-Atassi et al, 76 M Repair of a Stanford 7 years Open surgery Unknown
2014° type A aortic
dissection using an
ascending aortic
Dacron graft

Chan et al, 2018'° 76 M Aortic arch 4 years Open surgery Alive at 18 months
replacement
surgery using a
Dacron graft

Triantafyllidis 69 F Ascending aorta 2 years During Underwent whole body
et al, 2020'? replacement for resuscitation CT that did not
Stanford type A external demonstrate free
aortic dissection opening aortic rupture

compression
sutures of the
fistula placed
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