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Endovascular management of acute aortic dissection
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Abstract: Acute dissection of the thoracic aorta is a potentially life-threatening condition which requires
collaborative treatment from multiple specialties for optimal patient outcomes. Dissections involving the
ascending aorta and aortic arch have traditionally been managed entirely by surgery, while dissections beyond
the arch vessels have most commonly been relegated to medical management. This algorithm has been
undergoing a paradigm shift over the past two decades due to improvements in stent graft technology, better
understanding of the hemodynamic interactions of the true and false lumen and their influence on organ and
limb perfusion, and improvements in medical management and long term surveillance for dissection-related
complications. This manuscript includes a brief discussion of the pathogenesis and etiology of dissection,

followed by an in-depth review of the medical and endovascular techniques utilized to treat patients afflicted

by this condition.
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Introduction

Considered a component of the “acute aortic syndrome”
spectrum, aortic dissection is characterized by propagation
of a hematoma within the aortic media. Though the
precise pathophysiology is not conclusively reconciled, it
is theorized that the hematoma arises spontaneously in the
media and then propagates through the overlying intima
to create an intimal tear, or the tear arises spontaneously
or traumatically through the intima and introduces aortic
blood into the intramedial space. If the intramedial space
has both entry and exit tears, then the newly formed false
lumen channel can conduct blood flow, and a membrane-
like dissection flap can be observed by cross-sectional
imaging. This results in the characteristic pathology of
aortic dissection. If the hemorrhage remains thrombosed,
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the process is called intramural hematoma (IMH). The
intramural hemorrhage, whether classical dissection or
IMH, weakens the structural integrity of the aortic wall,
predisposing it to both false lumen aneurysmal degeneration
and rupture. Acute aortic rupture represents the most
common cause of death in patients with aortic dissection (1).

Although the etiology of aortic dissection is
multifactorial, hypertension is considered the most
prevalent risk factor (2). Other associated risk factors
include smoking history, dyslipidemia, deceleration trauma,
certain drugs (i.e., cocaine), and connective tissue disorders
(3,4). The incidence of aortic dissection is 3—4 cases per
100,000 patients per year according to the International
Registry of Acute Aortic Dissections (IRAD), with a well-
documented male predilection (5-7).
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Figure 1 Contrast-enhanced CT angiography (CTA) of a 29-year-old man with history of Marfan syndrome and hypertension, presenting

with severe chest pain radiating to his abdomen with transient paresthesia of left lower extremity. (A) Thoracic imaging confirms an

aneurysmal type A aortic dissection originating at the aortic root (arrowhead) and true lumen collapse in descending thoracic aorta (arrow); (B)

at the level of the pelvis, note is made of a patent right common femoral artery (arrow) and an occluded left common femoral artery.

Diagnosis

Patients typically present with acute-onset severe chest
or back pain, often described as “tearing,” that can be
migratory. Depending on the location of the dissection,
additional diagnostic cues may include neurologic deficits,
visceral pain or dysfunction from malperfusion, pulse
differentials, and a murmur from aortic valve insufficiency.

Diagnostic imaging plays a pivotal role in confirmation
of diagnosis and the classification and localization of
intimal tears. Imaging can help direct care and gauge level
of urgency, particularly if there is pericardial, mediastinal,
or pleural hemorrhage. Contrast-enhanced computed
tomography angiography (CTA) is often the imaging
modality of choice, as it is readily available, non-invasive,
reproducible, and prompt (8). Moreover, CTA has superior
spatial resolution for the characterization of dissection
flaps and evaluation of luminal patency (Figure I). Other
diagnostic options include echocardiography (transthoracic
or transesophageal) and magnetic resonance angiography
(MRA). Nonetheless, acuity of presentation and gravity
of clinical picture dictates course of care and necessity of
preoperative imaging. In more acute critical presentations,
invasive angiography can function as the initial diagnostic
imaging modality prior to further intervention.

Classification

Classification of aortic dissection is based on anatomical
location of the affected aorta. The Stanford Classification
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categorizes dissections based on involvement of the
ascending aorta or arch (type A), defined as the aorta
proximal to the lateral border of the left subclavian, or
isolated to the descending thoracic aorta (type B). There
can be further sub-classification based on chronicity. Acute
dissections are defined as those with less than 14 days
since onset of symptoms; dissections are considered chronic
if symptoms have been present longer than 2 weeks, a
temporal distinction from the era of open surgical repair
needing clarification and perhaps revision in the era of
endovascular treatment. Moreover, dissections can be
categorized as complicated or uncomplicated; complicated
dissections include those with rupture or impending
rupture, severe aortic valve insufficiency, coronary or limb
or visceral malperfusion, unmanageable hypertension,
cardiac tamponade, neurological deficits, or refractory pain.

Of important distinction in aortic dissection complicated
by malperfusion is delineation of the pathophysiologic
mechanism of branch-vessel compromise. This can be
categorized as static or dynamic obstruction (Figure 2).
In static obstruction, the dissection intersects and enters
the branch vessel with propagation of the false lumen and
subsequent constriction of the true lumen. Alternatively,
in dynamic obstruction, the plane of dissection spares the
branch origin, with the dissection flap prolapsing over the
branch ostium and impeding flow to the branch vessel (9).
This distinction is important as it dictates endovascular
treatment options.

Type A dissections are associated with a higher mortality
of approximately 1% to 2% per hour following symptom
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Figure 2 A schematic diagram of type B aortic dissection is
depicted. The primary entry tear is localized to the proximal
descending thoracic aorta. The dissection flap distal to this shows
evidence of collapse of the true lumen, resulting in dynamic
obstruction of the celiac and superior mesenteric arteries.
In dynamic obstruction, the dissection does not extend into
the branch vessels but rather occludes them by intermittent
obstruction of the flap during the cardiac cycle. In contrast, the left
renal artery shows evidence of dissection without reentry in the
course of the branch vessel. In this branch, there is formation of
thrombus in the left renal artery false lumen, which in turn causes a
static obstruction and resultant renal malperfusion. F, false lumen;

SMA, superior mesenteric artery; T, true lumen.

onset (10). Data from the IRAD registry demonstrated a
non-operative mortality rate of 24% by 24 hours, 29% by
48 hours, 44% by 7 days, and 49% by 14 days with medical
management alone. If surgical intervention is pursued,
the mortality rates decrease to 10% by 24 hours, 12% by
48 hours, 16% by 7 days, and 20% by 14 days (10,11). In

contrast, in-house mortality rate for type B dissections
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in one preliminary study was documented at 34% for
individuals managed surgically, 11% if endovascular
intervention is pursued, and 8.7% with medical
management alone (12), although these numbers reflect
differing medical risks at the time therapy is undertaken and
uncertain reporting standards. Death is typically secondary
to rupture, extension of dissection with coronary or great
vessel involvement or visceral malperfusion, valvular
dysfunction, or cardiac tamponade (13).

Initial medical management

Following initial evaluation and resuscitation, patients
with aortic dissection should be promptly admitted to the
intensive care unit; stringent blood pressure and heart rate
control are critical to prevent extension and rupture. The
ultimate objective is to reduce aortic wall sheer stress by
regulating the patient’s cardiac output (14). Beta-blockers
are the principal medications utilized in initial medical
management, with esmolol the most common intravenous
agent utilized in the United States. Multiple synergistic
medications may be necessary for adequate hemodynamic
control (15). General guidelines stipulate a target systolic
blood pressure of 100-120 mmHg (except in patients
presenting with paraplegia, where a systolic range of
120-130 is generally employed) and a heart rate of 60-80
beats per minute (15,16). Nonetheless, this proposed
paradigm is often dependent on pathophysiology of
dissection and target blood pressure can vary if static or
dynamic obstruction is present.

Endovascular vs. surgical intervention

Further management is dictated by the type and
extent of dissection and the presence of complicating
factors. Historically, Stanford type A dissections are
treated surgically via sternotomy with the objective of
reconstructing the aortic true lumen and preventing
further expansion of the false lumen, often requiring
aortic reconstruction with a prosthetic graft. Surgical
intervention is extensive and may require coronary artery
reimplantation and restoration of aortic valve competence
with intra-operative utilization of hypothermic circulatory
arrest and cardiopulmonary bypass (17). Adjunctive
endovascular techniques have been employed more
recently to treat type A dissection with introduction of
branched endografts. Endovascular interventions have
also been used for “retro-A dissections”; dissections with
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an entry tear distal to the left subclavian origin, in which
the false lumen extends retrograde into the ascending
aorta. The objective of taking this course would be to
cover the primary dissection entry point to prevent further
retrograde propagation or re-entry (14).

Uncomplicated type B aortic dissections can often
be managed with medical therapy alone. Data from
the INSTEAD (Investigation of Stent Grafts in Aortic
Dissection) trial demonstrated no discrete difference in
mortality between patients treated with medical therapy plus
endovascular stent-graft placement and those treated with
medical therapy at 1-year (18,19). Nonetheless, pre-emptive
thoracic endovascular intervention [thoracic endovascular
aortic repair ('EVAR)] is increasingly being used for
uncomplicated dissection to avert late complications,
such as aneurysmal false lumen degeneration and delayed
rupture (20-22). Data from the more recently published
S-year follow-up INSTEAD XL study demonstrates a
long-term benefit of TEVAR, with reduction in aortic-
specific mortality and disease progression compared to
medical therapy in a cohort of patients with uncomplicated
dissections and non-emergent procedures (23).

For complicated type B aortic dissections, endovascular
repair has become the principal modality of treatment,
given the excess mortality of open repair (24). Placement
of a stent-graft to cover the primary tear in anatomically
suitable candidates maintains patency of the true lumen
and in ideal cases causes depressurization and subsequent
thrombosis of the false lumen. Previous indications for open
surgical repair, including aneurysmal expansion, refractory
pain, and malperfusion are now indications for endovascular
intervention, given better expediency and safety (13).
Mortality estimate for TEVAR recipients in cases of
complicated dissection with end-organ malperfusion or
rupture was 10.8% at 30 days and 29.4% at 1 year, similar
to mortality rates for medically treated patients with
uncomplicated dissection (25,26).

Endovascular management

Interventionalists have multiple therapeutic endovascular
options at their disposal for the treatment of aortic
dissection, including dissection flap fenestration, stent graft
placement, branch vessel stenting, or a combination of these
techniques. This is predicated on the clinical presentation,
dissection anatomy and the flow dynamics of the true and
false lumens. The ultimate objective is to prevent aortic
rupture and restore end-organ perfusion.
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Adequate preoperative evaluation is critical. Pre-
procedural imaging often allows precise identification of
the location of primary entry tears and secondary tears
in the dissection flap, and provides critical information
regarding aortic diameter, angulation and coverage length
(facilitating the selection of appropriately sized stent grafts,
stent graft limbs, and/or bare metal stents for endovascular
repair). Relative to un-dissected landing zone, stent grafts
should be oversized by 10-20% to ensure proper aortic wall
apposition (27). Access vessel course, caliber, and degree
of calcification should also be evaluated on preoperative
imaging prior to sheath insertion.

False lumen patency contributes to aortic dilatation
and is a predictor of late mortality (28). The intent of the
stent graft is to prevent blood flow into the false lumen
by deploying the device across the primary entry tear
site. Blood is redirected into the true lumen through the
graft, facilitating thrombosis and remodeling of the false
lumen. This decreases the risk of subsequent aneurysmal
degeneration and rupture (29).

Dissection flap fenestration

Percutaneous balloon fenestration functions to create a
tear in the intimal flap, establishing local communication
between the true and false lumens. If the true lumen remains
collapsed, a stent is deployed in the true lumen to lift the
flap off the opposite wall. This procedure increases true
lumen perfusion and perfusion pressure while incidentally
promoting flow in the false lumen. The principal role of
dissection flap fenestration is to help restore perfusion to
branches compromised by dynamic obstruction. In certain
cases, it is performed to arrest the process of retrograde
false lumen thrombosis, which, if untreated, can lead
to devastating visceral and spinal malperfusion through
occlusion of vessels originating in part or completely from
the false lumen. Of note, this procedure is often employed
at our institution to treat patients with acute type A
dissection and prolonged malperfusion and patients at risk
of reperfusion injury, prior to submitting patients to open
repair with circulatory arrest (30).

The fenestration procedure is performed in conjunction
with intravascular ultrasound (IVUS) and comparative
manometry between the true lumen at the level of the aortic
root and that of the true and false lumens at the level of
the visceral segments and in the visceral and limb branches
themselves. In concert with clinical and laboratory values,
this technique provides the most definitive assessment of
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Figure 3 Intravascular ultrasound (IVUS) allows delineation
of both the true (arrowhead) and false lumen (arrow). IVUS
assessment for complete true lumen placement of the wires
from each access site is critical for treatment of dissection.
Additionally, true lumen thrombus may occasionally develop in
these patients, which may be identified using IVUS and treated
accordingly to prevent distal limb embolization when true lumen

flow is restored.

ongoing arterial obstruction via visceral and limb perfusion
pressures, and allows for subsequent stenting should
malperfusion be identified. IVUS also allows identification
of both false and true lumen thrombus, which are managed
using differing techniques (Figure 3).

Scrutiny of the femoral access sites on pre-procedural
CTA is important, allowing the interventionist to determine
the presence or absence of access site dissection. A dissected
common femoral artery is not a contraindication to access,
but requires care in selecting and achieving true lumen
access. Occasionally, obtaining true lumen access may
require placement of a balloon over the aortic bifurcation
into the target true lumen from the contralateral side and
fluoroscopic puncture of the balloon, or a more distal initial
access using the superficial femoral artery.

After gaining femoral access bilaterally, IVUS is
employed to determine the location of the sheath and wire
(true or false lumen). From one side, the wire is navigated
under fluoroscopic and IVUS guidance to the aortic root
true lumen, where a flush catheter is placed for reference
manometry. A 5 French hydrophilic catheter (most
commonly a Cobra 2 shape) is then used from the other
access site to select the visceral branches for comparative
pressure measurements. The superior mesenteric artery

© Cardiovascular Diagnosis and Therapy. All rights reserved.

cdt.amegroups.com

$101

(SMA) is considered the most critical and is assessed first
(given the high morbidity and mortality rates associated
with bowel malperfusion), followed by the renal arteries.
The celiac artery may be assessed if a dissection of the
ostium is present, but in our clinical experience, celiac
flow compromise is often clinically well-tolerated if
SMA perfusion is adequate. Small contrast injections
(1-2 mL/second hand injection rate for a total contrast
volume of 3-4 mL) are utilized to assess whether the
catheter has been placed beyond any branch vessel
dissection or re-entry tear, providing a true assessment of
end-organ perfusion pressure. Smaller caliber IVUS (5 or
6 F) can be employed for anatomic delineation of branch
vessel dissection as necessary. Generally, a 15 mmHg
systolic (or 10 mm mean) pressure gradient between the
root and the branch is considered significant, particularly if
there are associated clinical signs of malperfusion. However,
this threshold is not rigid, and in the setting of marginal
perfusion deficits, the decision to intervene depends on
dissection type and whether aortic root surgery is imminent,
the particular vessel involved, and the patient’s propensity
to adhere to antihypertensive therapy.

Should dynamic visceral malperfusion be identified,
aortic fenestration is then performed. This involves creation
of a hole through the dissection flap at or just above the
celiac ostium using a long needle such as a Rosch-Uchida
needle (Cook Medical, Bloomington, Indiana, USA). The
direction of the needle puncture is determined using real
time IVUS guidance at the level of the needle tip, which
is directed through the dissection flap, generally from the
smaller true to the larger false lumen (31). After removing
the stylet, a guidewire is then advanced from true to false
lumen, which is again confirmed with IVUS. A 16 mm
angioplasty balloon is centered across the flap and inflated
to widen the fenestration and promote flow from false-to-
true lumen (Figure 4) (32). If true lumen collapse persists,
a 16 or 18 mm self-expanding stent is then deployed
exclusively in the true lumen above the fenestration after
pulling the wire back into the true lumen and advancing
above the tear (Figures 5,6). A potential limitation of
dissection flap fenestration is persistent flow into the false
lumen, but vulnerability to future aneurysmal degeneration
and risk of rupture is considered an acceptable trade-off in
the setting of malperfusion (14).

Limb ischemia as a complication of aortic dissection
most commonly occurs through one of two mechanisms:
the abdominal aortic dissection flap covering the common
iliac artery true lumen, or iliac artery dissection without
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Figure 4 Image depiction of a Rosch-Uchida needle used to traverse the dissection flap from the true to the false lumen with IVUS. The

direction of the needle puncture is determined using real time IVUS guidance at the level of the needle tip, which is directed through the

dissection flap, generally from the smaller true to the larger false lumen (A). After advancing the catheter over the stylet into the false lumen,

the stylet is removed and a wire is placed into the false lumen (B). A 16 mm angioplasty balloon is centered across the flap and inflated to

widen the fenestration and promote flow from false-to-true lumen (C), thus creating a fenestration (D). IVUS, intravascular ultrasound;

SMA, superior mesenteric artery.

re-entry leading to thrombosed false lumen (which fills
the vessel cross-section and obliterates the true lumen).
Treatment generally requires infra-renal aortic fenestration
with aortoiliac stenting. IVUS assessment for complete
true lumen placement of the wires from each access site is
critical for treatment of dissection-related limb ischemia
using these techniques. Additionally, true lumen thrombus
may occasionally develop in these patients, which must
be identified using angiography and IVUS and treated
accordingly to prevent distal limb embolization when
true lumen flow is restored. At our institution, the most
common method of treatment for true lumen thrombosis
involves the use of rheolytic thrombectomy with the
AngioJet device (Boston Scientific—Marlborough, MA,
USA). Vascular surgery consultation is suggested for all
patients with prolonged limb malperfusion either before or
after this procedure, as reperfusion injury and compartment
syndrome may develop, possibly requiring fasciotomy or
additional adjunctive procedures.

TEVAR

Given the lack of widespread operator expertise in
fenestration techniques, as well as the time-consuming and
complex nature of this procedure, endograft therapy has
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increased in popularity as a procedural alternative. The
therapeutic benefit through endograft deployment is achieved
by coverage of the primary entry tear, promoting flow in the
true lumen in hopes of achieving false lumen decompression
and restoration of downstream flow. Hemodynamic studies
indicate that obliteration of the false lumen by stent-
graft deployment may be more effective in improving
malperfusion states in ex vivo dissection models compared to
fenestration (33). This is supported by the IRAD database,
as malperfusion states improved in 9 of 18 patients treated
with endovascular fenestration compared to 16 of 17 patients
treated with endograft therapy (12). This evidence is limited
by an extremely small number of patients, however, and
fenestration should still be in the armamentarium of every
center treating the full spectrum of aortic disease. This is
particularly true in patients without an identifiable entry tear,
inappropriate anatomy for stent grafting, or in patients with
multiple tears or complex flap anatomy.

Multiple stent-grafts are available on the market for
endovascular aortic repair. All thoracic stent-grafts are self-
expanding, with the skeleton consisting of metallic Nitinol
(Gore—Flagstaft, AZ, USA; Medtronic—Minneapolis, MN,
USA; Bolton—Sunrise, FL, USA) or stainless steel (Cook—
Bloomington, IN, USA) with an external membrane made
of polytetrafluoroethylene (Gore) or polyester (Medtronic,

Cardiovasc Diagn Ther 2018;8(Suppl 1):597-S107
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Figure 5 Although fenestration can equalize pressures across the dissection flap, self-expanding 16- to 18-mm-diameter Wallstents (Boston

Scientific—Marlborough, MA) are usually placed to buttress open the aortic true lumen and are typically placed near the compromised branch

vessel (A). These are usually inserted via the already obtained percutaneous access sheaths and deployed by IVUS guidance. Care is taken to

withdraw the guidewire from across the fenestration tear and re-advance it within the aortic true lumen, so as to deploy the stents exclusively

within the aortic true lumen, rather than straddle the tear from true to false lumen. Fenestration and stenting of the aortic true lumen treats

the dynamic obstruction of the depicted mesenteric vessels, but not the static obstruction seen in the depicted left renal artery. In this branch,

pressure measurements confirm a significant (>20 mmHg) systolic gradient requiring additional treatment (B). SMA, superior mesenteric artery.

Cook, Bolton). The proximal and distal ends of the stent-
grafts can be bare or covered, depending on the vendor.
According to the instructions for use, the deployed
stent-graft should extend 10-20 mm proximal and distal to
the site of intimal tear and should land in relatively non-
diseased aortic segments to obtain an adequate seal. Wall
apposition is critical to prevent endoleak, persistent false
lumen perfusion or device migration. Unfortunately, these
requirements may necessitate coverage of one or more of
the arch branch vessels. If this is anticipated preoperatively,
then a carotid and vertebral artery duplex ultrasound or
CTA can be performed to assess the anatomy and flow
relationships of the cerebrovascular vasculature. If stent
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deployment is anticipated to jeopardize left subclavian
perfusion, treatment would require use of a single-side
branch stent graft, carotid-subclavian bypass, subclavian
transposition, or coverage of the subclavian origin with post-
operative bypass, if needed (34). Preemptive embolization
of the native subclavian artery may be necessary to prevent
endoleak (35-37). Endovascularly fenestrated or branched
stent graft techniques have been devised to establish flow
to great vessels that require coverage by the endograft, but
these are not yet widely available (38-40). In the setting of
malperfusion, it is sometimes more expeditious to perform a
fenestration, since dynamic obstruction of the SMA can be
diagnosed and corrected within 1 hour.
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Figure 6 Intra-procedural fluoroscopy images of a type B aortic dissection. (A) An IVUS catheter can be seen in the true lumen, which

helped ascertain directionality of the needle puncture during fenestration. An angioplasty balloon is centered across the flap and inflated to

widen the fenestration and promote flow from false-to-true lumen. A subtle waist can be identified at the site of puncture. (B) A supra-celiac

Wallstent is deployed to maintain patency of the previously collapsed true lumen. Pre-deployment IVUS can help with stent positioning. (C)

The caudal aspect of the supra-celiac true stent can be seen at the top of the image (arrow). This patient also underwent a second infrarenal

fenestration (not shown), and is now being treated with true lumen aortoiliac stenting (arrowhead). IVUS, intravascular ultrasound.

Another preoperative consideration is placement of a
lumbar drain if extensive coverage of the thoracic aorta
is expected or if the patient has undergone previous
abdominal aortic surgery or endografting. By decreasing the
cerebrospinal fluid (CSF) pressure, blood flow toward the
spinal cord is augmented, decreasing the risk of paraplegia
if the artery of Adamkiewicz or its collaterals are covered by
the stent graft (41,42).

TEVAR is typically performed under general anesthesia,
providing for respiratory control and more detailed
imaging. If femoral vasculature is confirmed to be patent
and adequate in caliber, the procedure is performed
percutaneously via preclose technique (43) or by groin
cut down. If tortuosity or diminutive luminal caliber is a
concern, iliac artery pre-rupture with covered stent grafting
or use of a retroperitoneal conduit can be considered.
Nonetheless, in our experience, patients with dissections
typically have ecstatic iliac arteries and diameter of the
access artery is rarely a treatment impediment. Ultimately,
a stiff wire is advanced into the true lumen of the proximal
thoracic aorta. IVUS can be introduced to confirm
exclusive true lumen wire location. The fluoroscopic
detector is positioned in the left anterior oblique position
to better profile the aortic arch and landing zones, which
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are delineated angiographically (and with IVUS in our
institution). The device delivery system is advanced over
the wire and properly positioned (Figure 7). Ventilatory
suspension by anesthesia and medical control of blood
pressure can be pursued to optimize precise deployment
(26,44). Post-deployment angiography is performed to
evaluate for endoleak. Balloon dilatation to help ensure
stent apposition to the aortic wall is not advisable in cases of
acute dissection, as this can create fenestrations or increase
risk of extension of the dissection or aortic rupture. The
sheath and deployment device are thereupon removed and
the arteriotomy is closed.

Branched and non-branched endovascular repair

The aortic arch and subdiaphragmatic aorta is complex
due to the plurality of critical branch configurations. This
anatomic complexity is exacerbated in endovascular aortic
repair, particularly if the disease-free segment of the aorta is
short. To circumvent this problem, endovascular fenestrated
and branched stent-graft techniques have been devised to
help with vessel incorporation in complex cases.

Branched endografts are custom-made devices with
side-branch components designed to precisely fit into the

Cardiovasc Diagn Ther 2018;8(Suppl 1):597-S107
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Figure 7 A 67-year-old man presents with acute onset of sharp chest pain radiating to back. (A) Contrast enhanced CT angiography (CTA)

confirms an aneurysmal type B aortic dissection with true lumen (TL) and false lumen (FL) delineated. There is evidence of acute aortic rupture

with mediastinal hematoma (arrow). (B) 3D CTA reconstruction demarcating the extent of aortic dissection lateral to the left subclavian artery

origin (black arrow) with extension to the supra-celiac descending thoracic aorta. The left subclavian artery is denoted by the white arrowhead.

(C) Intra-procedural fluoroscopy images demonstrating an Omni Flush catheter with radiopaque markers and an aortic stent graft (black

arrowheads), not yet deployed. The device delivery system is advanced over a stiff wire and properly positioned. The fluoroscopic detector is

positioned in the left anterior oblique position to better profile the aortic arch and landing zones, which are delineated angiographically and
with IVUS at our institution. The black arrow denotes the false lumen. (D) Post-TEVAR 3D CTA reconstruction demonstrates a deployed

aortic stent graft maintaining patency of the true lumen. TEVAR, thoracic endovascular aortic repair; IVUS, intravascular ultrasound.

necessary aortic branch vessels, with appropriate branch
diameter and length to facilitate branch vessel seal. This
underscores the importance of preoperative imaging to
evaluate branch vessel anatomy. Multiple manufacturers
currently produce investigational branched endograft
devices, including Gore Medical (Flagstaff, AZ, USA),
Cook Medical (Bloomington, IN, USA), Bolton Medical
(Sunrise, FL,, USA), and Medtronic Vascular (Minneapolis,
MN, USA). The branch components may be covered or
uncovered and self-expanding or balloon-expandable.
Using combined femoral and brachial or axillary approach,
pre-loaded catheters and guide-wires are utilized for
implantation of the branched endografts at the origins of
the target vessel, with subsequent placement of covered
stents from the branches into the more distal segments
of the grafted vessels. Branched endografts remain
investigational in the United States and their role is perhaps
more pertinent in endovascular repair of type B dissections.

Conclusions

The treatment paradigm for aortic dissection is complex
and dependent on acuity of presentation and clinical and
anatomic considerations. Certainly, anatomic location
previously stratified patients into surgical and medical
management candidates, but the advent of endovascular
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techniques continues to transform this paradigm. Initial
blood pressure and heart rate control is critical to prevent
propagation of dissection. Type A dissections usually
require surgical intervention, but patients may benefit
from preoperative fenestration. Uncomplicated type B
aortic dissections can often be managed with medical
therapy, but many exceptions to this exist. In contrast,
endovascular repair has become the principle modality
of treatment for complicated type B aortic dissections.
This includes stent-graft placement, dissection flap
fenestration, branch vessel stenting, or a combination of
these techniques. The ultimate objective is to prevent
aortic rupture and restore end-organ perfusion. Though
morbidity and mortality for endovascular procedures
is comparatively lower compared to more extensive
surgical options, continued enhancement of endovascular
techniques and devices is needed (24,45).
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