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From the Society for Clinical Vascular Surgery
A reversed strategy for treating type B aortic dissection

with open aortoiliac replacement prior to thoracic

endovascular aortic repair
Maksim V. Gusev, MD, Beatriz V. Leong, MD, and Sheela T. Patel, MD, Loma Linda, CA
ABSTRACT
Thoracic endovascular stent grafting has been increasingly used in patients with type B aortic dissection (TBAD). We
describe a patient with worsening abdominal pain and a rapidly enlarging common iliac artery aneurysm associated
with TBAD. The patient underwent open aortoiliac replacement followed by thoracic stent grafting of the TBAD.
Computed tomography imaging indicated positive remodeling of the aortic dissection at 3 years. Open abdominal aortic
replacement before thoracic endovascular aortic repair may be a useful strategy in patients with TBAD with negative
predictors of aneurysmal degeneration. (J Vasc Surg Cases Innov Tech 2022;8:781-6.)
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Thoracic endovascular aortic repair (TEVAR) is now
considered first-line intervention for patients with acute
type B aortic dissection (TBAD) complicated by malper-
fusion or rupture.1 TBAD may also be considered compli-
cated if patients have refractory hypertension, pain, or
rapid aortic expansion. The role of TEVAR in uncompli-
cated TBAD is controversial. Traditionally, uncomplicated
TBAD has been managed medically with anti-impulse
therapy. However, the paradigm has been evolving. Of
uncomplicated TBAD, 20% to 50% will become compli-
cated with continued aortic degeneration.2-4 Prognostic
factors for aneurysmal degeneration include an aortic
diameter of more than 40 mm, a false lumen diameter
of more than 22 mm, a proximal intimal tear of more
than 10 mm, and a patent or partially thrombosed false
lumen.5 Uncomplicated TBADs with unfavorable
anatomical factors may be considered for pre-emptive
TEVAR. By covering the primary tear and directing blood
flow into the true lumen, TEVAR may promote false
lumen thrombosis and enhance aortic remodeling. We
describe a patient with TBAD and rapid symptomatic
iliac artery expansion treated with a strategy of open aor-
toiliac replacement first. TEVAR was then used to treat
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the residual TBAD with high-risk features of aneurysmal
degeneration.
CASE REPORT
Informed consent was obtained for the publication of this case

report and associated images. A 63-year-old man with a history

of hypertension presented to an outside facility with sudden

onset of chest pain and right lower extremity pain. He had no

right lower extremity pulses nor signals. Computed tomo-

graphic angiography (CTA) indicated TBAD extending from the

left subclavian artery into the iliac arteries (Society for Vascular

Surgery/Society of Thoracic Surgeons B3,10). The true lumen sup-

plied the celiac, superior mesenteric, and bilateral renal arteries.

Complete occlusion of the right iliac artery was caused by the

dissection flap at the aortic bifurcation (Fig 1). Upon review of

the outside records, he was treated with analgesics and anti-

impulse therapy with resolution of chest pain and restoration

of right foot pulses after several hours. He was discharged with

no plans for further treatment. Two months later, he presented

to our facility with progressively worsening right lower quadrant

abdominal pain and tenderness. CTA indicated similar TBAD

but with a widely patent right iliac artery and an increase in

the right common iliac artery diameter from 30 to 40 mm

(Fig 2). He had unfavorable predictors of aneurysmal degenera-

tion (Fig 1). Because of the rapid expansion of the right common

iliac artery and escalating symptomatology, urgent repair was

deemed necessary. Our institution protocol is to offer TEVAR

(coverage up to 20 cm) to anatomically suitable patients with

complicated TBAD or with uncomplicated TBAD exhibiting

adverse morphological features within 90 days.

In this case, a TEVAR-first strategy would not have provided

definitive immediate treatment of the iliac artery aneurysm.

Therefore, he underwent urgent open aortoiliac reconstruction

using a 20 � 10-mm bifurcated Dacron graft. Graft sizing was
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Fig 1. A, The patient presenting with type B aortic dissection (TBAD) with negative anatomical predictors for
aneurysmal degeneration (aortic diameter of >40mm, false lumen diameter of >22mm, entry tear of >10 mm).
True lumen supplies the celiac and superior mesenteric arteries. B, The intimal tear is at the convexity of the
descending thoracic aorta with diameter of greater than 10 mm. C, The true lumen supplies the bilateral renal
arteries. D, TBAD with occlusion of the right external iliac artery (yellow arrow).

Fig 2. A, Widely patent right external iliac artery 2 months after the onset of acute type B aortic dissection
(TBAD) (yellow arrow). B and C, Increase in the right common iliac artery aneurysm from 31 to 42 mm after
2 months. D, Aortoiliac bypass with proximal anastomosis at the infrarenal aorta and distal anastomoses to
distal bilateral common iliac arteries with reapproximation of true and false lumens.
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Fig 3. A, Thoracic angiogram 5months after an open aortoiliac bypass indicating patent left common carotid to
left subclavian bypass and entry tear approximately 1 cm distal to the origin of the left subclavian artery on the
outer convexity. B, Placement of thoracic stent graft just beyond the origin of the left common carotid artery
and embolization of the proximal left subclavian artery. There is no filling of the false lumen in the proximal
descending thoracic aorta.
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based on intraoperative estimates of aortic and iliac diameters

and capability to accommodate a 24F device for delayed TEVAR.

The main body of the bifurcated graft was left long (9 cm

length) to allow for future branched or fenestrated devices. An

infrarenal clamp was placed and the proximal anastomosis

was performed after the pliable septum was excised and a sin-

gle channel was created for anastomosis. The distal anastomo-

ses were performed to both common iliac arteries after the

two lumens were reapproximated. Pledgeted mattress sutures

were used to create secure anastomoses. Clamp time was 73mi-

nutes. Blood loss was 1500 mL. Postoperative recovery was un-

eventful. Our plan was to perform pre-emptive TEVAR within

the 90-day subacute period. However, the patient declined

intervention during this therapeutic window because of postop-

erative fatigue. Five months later, he agreed to undergo TEVAR.

He underwent left carotid-subclavian artery bypass graft fol-

lowed by thoracic stent graft coverage of the proximal intimal

tear with distal bare-metal stent extension into the body of

the bifurcated aortic graft (Provisional ExTension To Induce

COmplete ATtachment [PETTICOAT]). General anesthesia was

used. Right common femoral artery was exposed through an

oblique incision. The artery was normal with no evidence of

dissection. An intravascular ultrasound (IVUS) catheter (Philips

Visions PV 0.035 Catheter System, San Diego, CA) was used to

confirm true lumen access from the femoral artery to the

ascending aorta and high intimal flap mobility (amplitude of

>3 mm). Left brachial artery exposure was performed through

a longitudinal incision above the antecubital fossa. Pigtail cath-

eter was placed into the ascending aorta via the brachial access.

Thoracic aortogram demonstrated a large fenestration 1 cm

distal to the left subclavian artery (Fig 3). A 40 � 36 � 160-mm

tapered Dissection Endovascular Graft TX2 with Pro-Form
(Cook Medical, Bloomington, IN) was deployed from zone 2

into the mid descending thoracic aorta over a double-curve Ex-

tra-Stiff Lunderquist wire. Given persistent true lumen collapse,

two overlapping 36 � 180-mm bare-metal dissection stents

(Zenith Dissection Endovascular Stent, Cook Medical) were

implanted from the mid descending thoracic aorta into the

main body of the bifurcated graft. Postdeployment compliant

balloon molding was not used. Embolization of the proximal

left subclavian artery was performed using an 18-mm Amplatzer

Plug II (Abbott Laboratories, Chicago, IL) via the brachial artery

access. IVUS confirmed significant expansion of the true lumen.

A postdeployment angiogram demonstrated coverage of the

dissection entry tear, nonopacification of the false lumen proxi-

mally, and brisk antegrade opacification of the visceral and iliac

arteries (Fig 3). His postoperative course was uncomplicated and

he was discharged 4 days later. Postoperative CTA at 3 years indi-

cated complete thrombosis of the false lumen in the descend-

ing thoracic aorta and positive remodeling in the abdominal

aorta (Figs 4 and 5).

DISCUSSION
Rapid aortic expansion falls under the rubric of compli-

cated TBAD. In this case, the patient initially presented to
an outside facility with lower extremity malperfusion
associated with acute TBAD with unfavorable morpho-
logical predictors. His malperfusion resolved with
optimal medical therapy within hours. TEVAR was not
offered to the patient by the outside facility. Two months
later, the patient presented to our institution with wors-
ening right lower quadrant pain and tenderness and a
10-mm increase in the right common iliac artery diam-
eter. If TEVAR had been performed upon initial



Fig 4. A, Computed tomography angiography (CTA) indicating type B aortic dissection (TBAD) at initial pre-
sentation. B, Postoperative CTA at 3 years indicating complete thrombosis of the descending thoracic aorta and
partial thrombosis of the false lumen in the visceral aorta (blue arrow). C, Three-dimensional reconstruction
indicating patent aortoiliac bypass graft and thoracic endovascular aortic repair (TEVAR) with Provisional
ExTension To Induce COmplete ATtachment (PETTICOAT) extending into the main body of the bifurcated
Dacron graft.

784 Gusev et al Journal of Vascular Surgery Cases, Innovations and Techniques
December 2022
presentation, it is unclear whether progression of iliac
aneurysmal disease would have been stymied or slowed
by coverage of the initial primary tear. The benefit of
TEVAR in aortic remodeling has mostly occurred in the
descending thoracic aorta; its role in abdominal aorta
remodeling is unclear. The Investigation of Stent Grafts
in Patients with Type B Aortic Dissection (INSTEAD) trial
compared best medical treatment with stent grafting
in 140 patients with uncomplicated subacute and early
chronic type B dissection (2-52 weeks). False lumen
thrombosis in the descending thoracic aorta was
enhanced with TEVAR (91.3% vs 19.4%) at 2 years. Despite
this favorable aortic remodeling, all-cause mortality and
aorta-related death did not improve.6 However, an
extended follow-up study at 5 years (INSTEAD-XL)
showed that TEVAR reduced all-cause mortality (11.1%
vs 19.3%), aorta-specific mortality (6.9% vs 19.3%), and pro-
gression of dissection (27% vs 46.1%).7 Thus, the clinical
benefit of TEVAR may not become evident until 2 to
5 years after TEVAR. Unfortunately, there are no data on
the prevention of long-term aneurysmal degeneration
in the abdominal aorta.8-10

A purely endovascular management strategy at the
outset in our case would entail thoracic stent graft
coverage of the proximal intimal tear with laser fenestra-
tion of the left subclavian artery or a branched device to
ensure a proximal landing zone in healthy aorta. The
thoracic stent graft would extend to the celiac axis and
then be further lengthened to the infrarenal aorta with
a branched or fenestrated endograft. It would be neces-
sary to secure a distal landing zone in the right external
iliac artery with embolization of the right hypogastric ar-
tery or use an iliac branch device to exclude the right
common iliac artery aneurysm. A one-stage strategy
would incur an excessive risk of paraplegia, whereas a
staged approach would delay treatment of the symp-
tomatic common iliac artery aneurysm. Another endo-
vascular option would be cheese-wire or laser-assisted
fenestration of the infrarenal aorta before the placement
of a standard infrarenal endograft.11,12 The septum is torn
to create a proximal infrarenal landing zone.
We elected to perform urgent open replacement of the

dissected infrarenal aorta and iliac arteries to treat the
rapid iliac artery expansion. An infrarenal clamp was
well-tolerated. The septum was pliable and was resected
easily. The true and false lumens were readily differenti-
ated and reapproximated into a single channel. Sultan
et al13 used left medial visceral rotation, supraceliac
clamping, aorto-visceral-iliac endarterectomy followed
by TEVAR 12 weeks later. We posit that supraceliac
clamping and septectomy of the visceral aorta would
add increased complexity and morbidity to the proced-
ure. We performed TEVAR with PETTICOAT 7 months af-
ter the initial presentation to treat the residual type B



Fig 5. Computed tomography angiography (CTA) indicating the celiac axis (A), superior mesenteric artery (B),
and renal arteries (C) at the time of initial presentation, 1 year after thoracic endovascular aortic repair (TEVAR)
(DeF), and 3 years after TEVAR (GeI). Note the progression of thrombosis in the false lumen at the celiac and
superior mesenteric artery levels. The false lumen thrombosis status at the renal arteries remains unchanged.

Journal of Vascular Surgery Cases, Innovations and Techniques Gusev et al 785

Volume 8, Number 4
dissection, which was well outside the subacute (2 weeks
to 3 months) period of optimal septal plasticity.14 Fortu-
nately, the intimal flap was sufficiently mobile on IVUS
to allow for successful TEVAR. Lee et al15 suggested
that 1 year is the upper time threshold for achieving
optimal outcomes with TEVAR. In our patient, there
was complete false lumen thrombosis in the descending
thoracic aorta; however, there was residual flow in the
false lumen within the visceral aorta at 3 years. We
acknowledge that visceral septectomy would have obvi-
ated the need for the PETTICOAT and expedite false
lumen thrombosis. We eliminated the most distal
reentry tears by open aortoiliac replacement. There
were no visceral branches arising from the false lumen.
These factors favor eventual thrombosis of the false
lumen.16 If visceral vessels had arisen from the false
lumen, pre-emptive TEVARmay risk end-organ ischemia.
The use of the PETTICOAT technique is contentious. We

elected to use the PETTICOAT technique because of
continued compromise of the true lumen after proximal
stent graft deployment. Moreover, the incidence of distal
stent graft-induced new entry tear may be reduced with
the PETTICOAT technique, particularly with more
chronic (>3 months) dissections.17,18 In the Staged
Thoraco-Abdominal and Branch vessel Endoluminal
repair (STABLE) I prospective multicenter trial, the use
of the Zenith dissection endovascular system (proximal
stent graft across the primary entry tear and distal
bare metal stent across the visceral segment) was
used in 86 patients with acute and subacute TBAD pre-
senting with malperfusion, rupture, refractory pain, hy-
pertension, rapid aortic growth, or large transaortic
diameter. Complete false lumen thrombosis within the
descending thoracic aorta occurred in 58.8% of patients
with subacute disease at 5 years. However, no clear
advantage in preventing aneurysmal degeneration in
the abdominal aorta could be demonstrated.19 More-
over, recently published 5-year results of the STABLE II
trial of 73 patients with acute type B dissection compli-
cated by malperfusion and/or rupture indicate that 62%
of patients with a dissection stent had an increase in the
transaortic diameter at 5 years.20 Conversely, others have
reported that bare-metal stenting may offer positive
remodeling in the distal aorta.21-25 Concerns have also
been raised that the PETTICOAT technique may jeopar-
dize future adjunctive endovascular procedures because
of stent strut interference. Other investigators have
countered that a more expanded true lumen facilitates
adjunctive procedures by virtue of the increase in work-
space. The use of the baremetal stent did not hinder the
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performance of secondary interventions in the STABLE II
trial.20

CONCLUSIONS
Infrarenal aortoiliac replacement for postdissection

aneurysm before TEVAR with PETTICOAT can lead to
favorable aortic remodeling.
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