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Stent Graft Collapse after Zone 0 Landing
Thoracic Endovascular Aortic Repair

Daisuke Arima, MD, Kazuchika Suzuki, MD, PhD, Yumi Kando, MD, PhD,

and Naoyuki Ishigami, MD

A zone 0 landing thoracic endovascular aortic repair was
performed on a 69-year-old man with a saccular aortic arch
aneurysm. Seven days after the surgery, the patient experi-
enced diminished consciousness and lower limb paralysis.
Stent graft collapse was seen on a computed tomography
scan. Thereafter, the patient underwent total arch replace-
ment and emergency stent graft removal.
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Introduction

Stent graft collapse is an uncommon event after thoracic
endovascular aortic repair (TEVAR), and majority of re-
ports have been of zone 2 or 3 landing TEVAR, with very
few reports of zone 0.1 In this case report, we describe the
clinical course and management of a stent graft collapse
following zone 0 landing TEVAR. The patient’s informed
written consent was acquired.

Case Report

A 69-year-old man with advanced stomach cancer un-
derwent preoperative computed tomography (CT) while
receiving medication for hypertension. On the lesser
curvature of the aortic arch, the CT revealed a saccular
aneurysm with an aneurysmal height of 35 mm (Fig. 1A).
Aortic diameters in the ascending and descending direc-
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tions were 37 and 31 mm, respectively. The angle of the
aortic arch was high (angulation 73.9°). Blood testing,
coronary artery imaging, and echocardiography all came
back negative for any serious issues.

As the patient planned to have cancer surgery, he sought
minimally invasive care. Using Najuta (SB-Kawasumi
Laboratories, Inc., Tokyo, Japan), we suggested fenes-
trated TEVAR. A three-dimensional model was made for
Najuta’s preoperative planning, and the stent graft design
was adjusted to make sure that the implantation position
would not result in bird-beak and that the opening for
fenestration would be adequate (Fig. 1B).

An introducer sheath was inserted after the left femoral
artery was cut open. Najuta (AR09f-V42S3fA8A8-3U95)
was advanced to the ascending aorta and inserted in the
appropriate location. When the device was being removed,
its tip interfered with the Najuta’s first stent, causing it to
migrate into the brachiocephalic artery. On the final digi-
tal subtraction angiography, a bird-beak was observed,
but no stent graft oscillation was observed (Fig. 2A). The
bird-beak length was two-thirds of the Najuta’s first stent
(approximately 8 mm).

The postoperative course was uneventful, and the pa-
tient was discharged from the hospital 5 days after the
surgery. However, the patient had lower extremity numb-
ness and diminished consciousness (Glasgow Coma Scale
E3 V2 M3) 7 days postoperatively and was taken to the
emergency room. Blood pressure was immeasurable in
both the upper extremities, but both the femoral arteries
were palpable. The Glasgow Coma Scale score increased
to E4 V5 M6 during the test. CT showed a collapsed
Najuta with lesions on the proximal three stents, graft
obstructing the cervical branch orifice, and no retrograde
type A dissection (Fig. 2B).

Emergency surgery was required to remove the col-
lapsed Najuta, and a total arch replacement was done.

We established a cardiopulmonary bypass with right
femoral perfusion and right atrial drainage. A left ven-
tricular vent catheter was inserted through the right su-
perior pulmonary vein. After circulatory arrest at 25°C,
aortotomy was performed, and the collapsed Najuta was
removed (Fig. 3). A selective brain perfusion circuit was
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(A) (B)

Fig. 1

Stent Graft Collapse after Zone 0 TEVAR

Preoperative computed tomography and preoperative planning. (A) A saccular-type

aneurysm is observed in the aortic arch. Aortic arch angulation is 73.9°. (B) A prior
three-dimensional model is created to determine the graft design.

(@A)

Fig. 2 Digital subtraction angiography during stent graft and computed tomography images
at the time of stent graft collapse. (A) A bird-beak happened during stent graft deploy-
ment. (B) Sagittal and three-dimensional views show complete collapse of the proxi-

mal three stents.

Fig. 3 Intraoperative view. When the aorta was cut open under
mild hypothermic circulation arrest, the proximal stent en-
tirely collapsed (arrow).

then created. After confirming no intravascular damage
to the aorta, a frozen elephant trunk (¢ =35 mm, length=
120mm) was placed. Subsequently, total arch replace-
ment was performed utilizing a four-branched graft (9=
26 mm).

The patient was transferred to the intensive care unit
and was promptly awakened. The patient had no neuro-
logical symptoms and was extubated 5h postoperatively.
He was discharged from the hospital 15 days after the
surgery with no complications.

Discussion

There have been very few reports about the collapse of
Najuta, a zone 0 landing device. Stent graft collapse is a
rare complication of TEVAR with 0.4% occurrence.! No
variations in the frequency of stent graft collapse among
the graft devices are reported.!* The proximal landing
zone is often located in zone 2 or 3.2) Risk factors for stent
graft collapse include a steep aortic arch, young patients,
elastic aorta, and small aortic diameter as patient factors
and bird-beak configuration, small device size, oversiz-
ing of the stent graft, and devices with low radial force
as device factors.!3) Depending on the device, location
of the implantation, and extent of the collapse, there are
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several interventions, including artificial graft replacement
and endovascular treatment (balloon dilation and an ad-
ditional stent).3)

Zone 0 landing TEVAR less likely causes bird-beak.?
However, a previous study reported that an aortic arch
angulation, the angle between the tangent line drawn for
origin of brachiocephalic artery and distal edge of the left
subclavian artery, of >59.15° is a risk factor for bird-
beak configuration.®) According to a different study, the
chance of type Ia endoleak increases with the length of
the bird-beak, with bird-beak lengths of 10 and 14mm
corresponding to 50% and 80% risk, respectively, in the
TEVAR with proximal landing in zones 1 to 3.7) Similarly,
the longer protrusion of the bird-beak increases the area
receiving blood flow, which increases the likelihood of
stent graft collapse.*8) According to SB-Kawasumi labo-
ratories, Najuta’s oscillation linked with cardiac pulsation
is a risk factor for stent graft collapse. In our case, there
was no oscillation, but considering the fact that collapse
occurred, the bird-beak was the direct cause of stent graft
collapse. It is probable that Najuta was not appropriate
for such a steep aortic arch due to its lack of conformabil-
ity in the inner curvature of the aortic arch.

Forty-five percent of stent graft collapses occur within
1 week after TEVAR.D Some patients who experienced
stent graft collapse following zone 2 or 3 landing TEVAR
complained lower extremity malperfusion and chest pain
at onset of collapse, but most were asymptomatic.? Stent
graft collapse after zone 0 landing TEVAR causes acute
occlusive symptoms in the neck vessels, causing conscious-
ness disorder and weakness of limbs. Stent graft collapse
following zone 0 landing TEVAR is a more disastrous
complication and requires urgent treatment. Najuta is an
endoskeletal stent graft device; there is a high possibility of
a guidewire straying outside the stent frame. Additionally,
balloon dilatation for Najuta is likely to cause the stent
graft to shift distally, pushed by blood flow. Therefore, in
our case, open surgery was chosen as a reliable method,
although prompt method might be endovascular therapy.

In our case, the bird-beak was not anticipated to appear
during the preoperative planning stage. However, owing
to the steep aortic arch, unexpected migration occurred
intraoperatively and a bird-beak was configured, causing
stent graft collapse. Even a moderate bird-beak length
(about 8 mm) would cause stent graft breakdown in zone
0 landing TEVAR.

Conclusion

In this case, despite prior three-dimensional modeling
of the aortic arch, a bird-beak occurred in zone 0 land-
ing TEVAR, resulting in stent graft collapse. The patient
presented with signs of acute occlusion of the neck ves-

sels and recovered without any residual disability after
emergency stent graft removal and total arch replacement.
The importance of zone 0 landing TEVAR is to plan not
to configure a bird-beak; if a bird-beak is configured, it
should be followed up cautiously and in the stent graft
collapse, dependable and fast intervention is required.
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TEVAR: thoracic endovascular aortic repair
CT: computed tomography
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