AORTIC
DISSECTION

Embolization Techniques
for False Lumen Treatment

Use of the balloon fracture fenestration technique or direct embolization of the false lumen to

obtain adequate seal and false lumen obliteration during TEVAR.

By Patrick R. Vargo, MD; Adam Daly, MD; and Eric E. Roselli, MD

. ndovascular surgery has evolved and is now an
integral consideration in the management of

e Thoracic endovascular aortic repair (TEVAR)

is less morbid than open repair and has become the
standard of care for complicated acute type B aortic
dissection. Increasingly, TEVAR and other endovas-
cular adjuncts are employed in the management of
chronic thoracoabdominal aortic (TAA) dissections as
well. The goal of TEVAR in aortic dissection is to cover
entry tears and increase true lumen (TL) flow while
depressurizing the false lumen (FL) to promote positive
aortic remodeling.

Complete thrombosis of the FL results in positive
remodeling of the aorta but is only achieved in
approximately 40% of patients with TEVAR alone.?
Continued FL perfusion is an independent predictor
of poor long-term survival and risk of reoperation
or rupture (Figure 1).“7 A pressurized FL from dis-
tal reentry tears and persistent FL flow can lead to
aneurysm degeneration and subsequent catastrophic
aortic events.®? In young, healthy patients, those diag-
nosed with connective tissue disorders, or those with
distal descending aortic diameters > 42 mm, we pur-
sue open TAA repair. However, in higher-risk patients
with suitable descending thoracic aortic diameters,
we commonly treat with TEVAR and FL obliteration
adjuncts.®”1%™" The treatment algorithm for treating
this complex condition is shown in Figure 2.

ENDOVASCULAR TECHNIQUES TO TREAT
THE FL

At our institution, TEVAR is performed under general
anesthesia with either open or percutaneous common
femoral access, which is largely dependent on the size
and quality of the femoral and iliac vasculature. The use
of and familiarity with intravascular ultrasound is critical
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patients with thoracoabdominal aortic dissection.

Figure 1. CTA demonstrating retrograde FL perfusion after
TEVAR (red arrows).

in cases of dissection to identify and map entry tears and
the lumina. Cerebrospinal fluid drains are placed preop-
eratively in patients with chronic dissection undergoing
TEVAR since they typically require extensive coverage,
and delayed FL thrombosis that occurs posttreatment
can obliterate additional segmental vessels postopera-
tively, increasing the risk for delayed spinal cord injury.
Completion angiography is performed at the end of the
procedure, and contrast-enhanced CT is performed prior
to discharge to evaluate technical success.

Balloon Fracture Fenestration and Aortic Bare-Metal
Stenting

In the setting of chronic dissection, the fibrotic dis-
section flap limits stent expansion necessary for an ade-
quate seal and FL obliteration. Our institute previously
described the balloon fracture fenestration (BFF) tech-
nique whereby a covered endograft is deployed in the
TL of the thoracic aorta, and a compliant balloon (Coda,
Cook Medical) is used to fully expand the constrained
stent and fenestrate the intimal flap.'® Using this tech-
nique, 74% of patients achieved complete FL thrombosis
and a mean total aortic diameter shrinkage of 11 mm."
This is analogous to the knickerbocker technique
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Figure 2. Treatment algorithm for chronic distal aortic dissection at Cleveland Clinic. BFF, endo-
vascular balloon fracture fenestration; CTD, connective tissue disease; FLE, false lumen embo-
lization; TAAA, thoracoabdominal aortic aneurysm; TEVAR, thoracic endovascular aortic repair. -

. . . . . . renal or iliac malperfu-
Reprinted with permission from Miletic KG, Kindzelski BA, Hodges KE, et al. Impact of endovascu-

lar false lumen embolization on thoracic aortic remodeling in chronic dissection. Ann Thorac Surg. sion requiring adlelon?I
2021;111:495-501. branch artery stenting in

about 25% of patients.'

FL Embolization

In addition to the previously described techniques, the
FL may be directly accessed for the delivery of commer-
cially available embolization devices such as iliac occluder
plugs, nitinol plugs, and embolization coils (Figures 3
and 4) or the so-called candy-plug devices described
by Kolbel and colleagues, which are not currently avail-
able in the United States. We have found this strategy
particularly effective to treat retrograde perfusion from
entry tears in the abdominal aorta pressurizing a thoracic
aneurysm. We have reported positive aortic remodeling
defined as aortic size reduction in 31% with complete FL
thrombosis and aneurysm stabilization in another 51%
of patients.® This technique can be done safely with low
Figure 3. lliac occluder plugs in the FL of the thoracic aorta mortality and morbidity, although these patients may
(red arrow). require subsequent endovascular interventions.®'!
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Figure 4. CTA demonstrating repair of chronic TAA dissection Department of Thoracic and Cardiovascular Surgery
with embolization coils (blue arrows) and bare-metal stent Cleveland Clinic
(red arrow). Note the thrombosis of the FL (green arrow). Cleveland, Ohio
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Lifelong care for chronic aortic dissection often
requires multiple staged segmental repairs. Open and
endovascular approaches to repair are complementary
in achieving the goals of avoiding aortic rupture and
end-organ malperfusion. TEVAR and branch grafting to
cover entry tears and replace aneurysmal segments of
the aorta can be augmented with the adjuncts of bal-
loon expansion of the stent graft devices and fracture
of the dissection flap, bare-metal stenting of the TL to
address dynamic obstruction, and embolization of the
FL to promote positive aortic remodeling. With further
refinement of patient selection and development of
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