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Hybrid Endovascular Repair of Thoracic Aortic Aneurysm in
a Patient with Behcet's Disease Following Right to Left

Carotid-carotid Bypass Grafting

Soonchang Hong', Han Ki Park’,
Won-Heum Shim?, and Young-Nam Youn'

Endovascular repair of inflammatory aortic aneurysms has been reported as an alternative
to open surgical treatment. In selective cases, adjunctive bypass surgery may be required

to provide an adequate landing zone. We report a case of endovascular repair of an
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inflammatory aortic aneurysm in a patient with Behcet's disease using a carotid-carotid
bypass graft to provide an adequate landing zone. A 45-yr-old man with a voice change
was referred to our hospital with the diagnosis of saccular aneurysm of the distal aortic

arch resulting from vasculitis. Computed tomography showed a thoracic aortic aneurysm
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Behcet Syndrome

INTRODUCTION

Endovascular repair of aortic disease has recently gained popu-
larity because it offers greater safety and patient tolerance than
open surgical repair. This technique is less invasive and corre-
lates with low morbidity and mortality (1). Endovascular rather
than open repair may more appropriate for high-risk patients
such as those suffering from inflammatory aortic aneurysms,
which have an operative mortality three times higher than that
of non-inflammatory aneurysms due to technical complications
caused by inflammation and periaortic fibrosis (2). In cases of
aortic arch pathologies, which often involve the origin of the
supra-aortic branches, it may be necessary to cover the origin
of the supra-aortic branches using an endovascular stent graft
to extend the proximal landing zone. To reduce the risk of neu-
rologic and vascular complications, adjunctive open surgical
bypass surgery may be required to provide an adequate landing
zone. This is a case report of carotid-carotid bypass grafting, fol-
lowed by coverage of the aortic arch with an endovascular stent
graftin a patient with an inflammatory aortic aneurysm.

CASE DESCRIPTION

A 45-yr-old man with hoarseness of voice was referred to our
hospital with the diagnosis of a distal aortic arch aneurysm due
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with thrombosis. Right to left carotid-carotid bypass grafting was performed. After 8 days,
the patient underwent an endovascular stent graft placement distal to the origin of the
innominate artery. The patient was discharged with medication and without postoperative
complications after 5 days. Hybrid endovascular treatment may be suitable a complementary
modality for repairing inflammatory aortic aneurysms.
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to vasculitis in May 2008. He presented recurrent oral aphthous
ulcer and eythemanodosun-like skin eruption, and hyperirrita-
bility of skin. Serum erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) were elevated (78 mm/hr and 1.5 mg/
dL, respectively). A computed tomography (CT) scan was per-
formed and confirmed a thoracic aortic aneurysm with throm-
bosis and a maximal diameter of 43 mm (Fig. 1). This aneurysm
originated in the left subclavian artery with saccular features. The
patient was administered immunosuppressive treatment with
oral prednisone (40 mg/day) for 4 weeks due to vascular Behget’s
disease until the ESR and CRP values were within the normal
range. The patient declined a conventional, open surgical treat-
ment and strongly requested a less invasive treatment. As the
aneurysm was close to the left common carotid artery, adjunc-
tive surgical bypass grafting was needed to provide an adequate
landing zone for an endovascular repair. Once the inflammatory
markers normalized, right to left carotid-carotid bypass grafting
and endoluminal stent graft insertion was planned. To evaluate
the neck- and intracranial vessels, magnetic resonance angiog-
raphy was performed. The carotid bifurcation and intracranial
vessels were patent, but the left subclavian artery was obstruct-
ed and the left vertebral artery was stenotic and hypoplastic.
Under general endotracheal anesthesia, a horizontal skin in-
cision was made on 2 cm superior to the sternal notch. A sub-
plastymal muscle flap was made, the bilateral sternothyroid and
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Fig. 1. Preoperative computed tomography and aortogram. (A) Computed tomography scan shows a saccular aneurysm on the distal aortic arch. (B) An aortogram shows

obstruction of the left subclavian artery.

Fig. 2. Photograph of the right common carotid artery-left common carotid artery
cross over bypass graft.

sternohyoid muscles were divided transversely, and the bilater-
al carotid sheaths were exposed. After exposure of bilateral com-
mon carotid arteries, the right common carotid-left common
carotid bypass graft was constructed with an anterior route, in
an end-to-side fashion using a ringed Gore-Tex 8 mm graft (W.L.
Gore and Associates, AZ, USA) (Fig. 2). There was no change of
regional cerebral oxygen saturation during carotid artery clamp-
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Fig. 3. Computed to-
mography scan per-
formed 4 weeks after
the endovascular pro-
cedure, showing suc-
cessful exclusion of
the aortic aneurysm
without evidence of
any leakage.

ing according to cerebral oximetry monitoring. The patient was
transferred to the intensive care unit after surgery, and then to
the general surgical ward on postoperative day 1. He had no clin-
ical evidence of a stroke or vascular complications. Eight days
after surgery, the patient underwent endoluminal stent graft
placement with a thoracic SEAL stent graft 32 x 100 mm (S&G
biotech, Seoul, Korea) just distal to the origin of the innominate
artery. The left common carotid artery was occluded with an
Amplatzer vascular plug (14 mm; AGA medical, MN, USA) pri-
or to stent graft insertion. There were neither neurologic nor
vascular complications. The patient was discharged with medi-
cation, 5 days after the second procedure. A CT scan was per-
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formed 4 weeks later, showing successful exclusion of the aortic
aneurysm without any evidence of leakage (Fig. 3). The patient
was treated with steroids due to vascular Behget's disease. After
3 months, the patient had complete resolution of hoarseness. A
CT scan performed after 24 months showed that the carotid-ca-
rotid bypass graft was patent and the previous aneurysm was
nearly occluded.

DISCUSSION

Since the first successful endovascular thoracic aortic aneurysm
repair, performed by Dake and colleagues in 1994 (3), endovas-
cular repair has evolved into a valuable treatment for thoracic
aortic aneurysm. In a metaanalysis of perioperative results, the
mortality and incidence of major neurological injury were sig-
nificantly lower with endovascular repair than with open sur-
gery (4). In addition, surgical treatment of inflammatory aortic
aneurysms in the setting of Behcet'’s disease led to recurrent false
aneurysms at the anastomotic site in 30%-50% of cases (5). En-
dovascular repair of inflammatory aortic aneurysms has been
used as an alternative to open surgical repair and seems to pro-
voke less of a cytokine release and inflammatory response (6).
The endovascular procedure-related and follow-up mortality
were 0% and 13.0%, respectively (7). In addition, this procedure
excludes the aneurysm and can reduce the size of the aneuris-
mal sac and the extent of periaortic fibrosis with acceptable long-
term morbidity (8). Despite these results, anatomic suitability is
necessary, particularly with regard to an adequate landing zone.
For an aneurysm involving the supra-aortic branches, an ade-
quate landing zone may be created by using a combined surgi-
cal bypass graft (9). In this case, we have performed a carotid-
carotid bypass that covered the origin of the left common carot-
id and left subclavian arteries, in order to obtain adequate prox-
imal anchorage of the stent graft in zone 1. A theoretic concern
with using a carotid artery as a donor is the possibility of de-
creased flow to its own distal vascular bed. Aortic arch branches
without significant proximal disease have been used as donor
arteries without the threat of steal, with greatly increased blood
flow supplying more than one distal vascular bed (10). Carotid-
carotid bypass grafts have high flow rates and are relatively short
and well protected from injury due to the position of the graft
deep in the neck (11). Abou-Zamzam et al. (12) reported a pa-
tency rate as high as 90% over 5 yr for extrathoracic grafts per-
formed due to carotid artery obstructive disease; in carotid-ca-
rotid cross ovet, the patency rates was 88% at 3 yr and stroke-free
survival was 94% at 4 yr (13).

Recurrence of aneurysm after repair is a major problem and
is difficult to avoid completely in Behcet disease (14). To sup-
press vasculitis and prevent recurrent aneurysm after stent im-
plantation, immunosuppressive and anti-inflammatory medi-
cation should be maintained.
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Endovascular treatment may be suitable as a complementa-
ry treatment of inflammatory aortic aneurysm in a patient with
Behcet's disease. When performing an endovascular repair of
aortic aneurysms involving zone 1, a right common carotid-left
common carotid bypass graft can be used as an adjunctive sur-
gical procedure to provide an adequate landing zone.
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