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Abstract
Acute type B aortic dissection (TBAD) occurs as a result 
of an intimal tear within the proximal thoracic aorta. 
Patients are typically managed acutely with aggressive 
antihypertensive therapy. Surgical repair is reserved for 
those who develop complications such as rupture or 
malperfusion. The surgical management of acute TBAD 
has changed considerably in the last decade secondary 
to the advent of thoracic stent grafting. Thoracic 
endovascular aortic repair (TEVAR) has improved early 
mortality and morbidity rates for patients presenting 
with complicated TBAD. The role of TEVAR in patients 
presenting with acute and subacute uncomplicated 
TBAD is less clear. TEVAR has been associated with 
increased late survival and better aortic remodeling, 
with low perioperative morbidity in selected patients. 
Recent literature suggests certain radiographic criteria 
may be used to predict patients developing late aortic 
events who would benefit from early TEVAR. The 
purpose of this article is to review the contemporary 
management of acute TBAD, discuss controversies in 
management and evaluate the latest research findings. 
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Core tip: Current recommendations and controversies 
within the surgical management of acute type B aortic 
dissection are discussed. The increased use of thoracic 
endovascular aortic repair has been associated with 
improved patient outcomes, though data on patients 
presenting with acute and subacute dissection is less 
clear. Certain radiographic findings may predict those at 
higher risk of developing late aortic-related complication. 
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INTRODUCTION
Acute type B aortic dissection (TBAD) remains a complex 
clinical entity associated with a high rate of morbidity 
and mortality[1]. The majority of patients are able to be 
managed medically in the acute setting, though a subset 
of patients require acute surgical intervention. Open 
surgical therapy has traditionally been associated with 
high rates of in hospital death and morbidity. Surgical 
complications have been reduced by endovascular 
technology, specifically thoracic endovascular aortic 
repair (TEVAR). Unfortunately strong evidence is lacking 
regarding the optimal management of patients with 
acute TBAD. One of the difficulties in interpreting the 
literature on this topic involves the retrospective, single-
institution nature of most studies. Few prospective, 
randomized trials exist to help guide vascular surgeons in 
selecting optimal management strategies. This paper will 
focus on reviewing the contemporary management of 
acute TBAD, controversies and future directions. 

PATHOPHYSIOLOGY
The primary etiology of TBAD is the separation of the 
layers of the aortic wall from each other, originating at 
a site known as the entry tear. This injury occurs within 
the intima at the proximal descending aorta, most often 
just distal to the origin of the left subclavian artery. A 
study of hemodynamic forces within the aortic arch by 
Nathan et al[2] demonstrates this area to be particularly 
susceptible to shear forces. This, in part, explains the 
frequency with which this location is involved. Micro
scopic analysis reveals that the dissection occurs into 
the media, functionally separating the intima from 
the adventitia. The “false lumen” (between the intima 
and adventitia) becomes pressurized, and, since the 
adventitia is stronger than the intima, the true lumen 
may become compressed. Compression of the true 
lumen may result in propagation of the dissection in a 
caudal (or occasionally cranial) direction and compromise 
of the distal branch arteries to the viscera, spinal cord or 
extremities. A novel ex vivo model for aortic dissection 
by Faure et al[3] highlights the spiral dissection plane that 
descends caudally. Often the celiac, superior mesenteric 
and right renal arteries originate from the true lumen 
while the left renal originates from the false lumen. 

Symptoms from malperfusion may result from 
either static or dynamic obstruction. Static obstruction 
occurs when a highly pressurized false lumen dissects 
around, and circumferentially occludes, the orifice of a 
branch vessel. In contrast, dynamic obstruction occurs 
when a branch vessel orifice is occluded intermittently 
by extrinsic compression of the true lumen by pulsatile 

flow within the false lumen. This phenomenon is best 
observed using intravascular ultrasound (IVUS) to 
evaluate a patient with severe true lumen compression 
(Figure 1).

The initial presentation of dissection is that of 
tearing chest pain radiating to the back. This may be 
accompanied by symptoms of end-organ ischemia 
such as abdominal pain, oligo-anuria, lower extremity 
ischemia, paresis or paraplegia depending on the end 
organs involved. When malperfusion occurs, often 
several vascular territories are involved[4]. In the setting 
of rupture, patients may develop hypotension, abdominal 
distention or a left pleural effusion. Diagnosis is most 
commonly made by computed tomography angiography 
(CTA) or transesophageal echocardiography (TEE). TEE, 
when readily available, can identify the proximal entry 
tear and its origin. It is also effective in differentiating 
type A and type B dissections, and can assess cardiac 
function without the use of contrast or ionizing radiation. 
CTA, however, has the advantage of being readily 
available in most emergency rooms and is less operator 
dependent. It can also identify rupture, end organ 
ischemia, the extent of distal dissection and the relative 
size of the true and false lumens. For this reason CTA has 
emerged as the study of choice in acute TBAD[5] (Figures 
2 and 3). 

MEDICAL MANAGEMENT
Medical management is critical for all patients with 
acute TBAD, whether or not surgery is performed. Initial 
management is focused on strict blood pressure and 
heart rate control. At our institution we favor initiation 
of anti-impulse therapy with a beta blocker followed by 
a vasodilator to prevent further propagation of the diss
ection and to manage the patient’s symptoms. These 
medications are best administered in a closely monitored 
unit aided by an arterial line and urinary catheter. Target 
systolic blood pressure goals include 110-120 mmHg, 
with heart rate goals between 60-80 BPM[5]. These 
targets may be lowered if the patient’s symptoms 
persist, as long as adequate perfusion as judged by urine 
output and mentation persists. Patients who respond to 
this regimen are transitioned to oral antihypertensive 
medications once their hypertension is controlled. Repeat 
imaging is typically performed prior to discharge and at 
regular outpatient intervals, evaluating for patency of the 
false lumen and aneurysmal degeneration. Established 
indications to proceed with operative intervention in 
the acute setting include: rupture, malperfusion, and 
persistent/refractory pain in the face of maximal medical 
therapy. The existence of one of these criteria is defined 
as complicated aortic dissection. 

Estrera et al[6] evaluated 159 patients presenting 
with acute TBAD in a single center. In-hospital mortality 
for patients requiring only medical therapy (i.e., un
complicated) was 7.3%. Complication rates in medically 
managed patients included rupture in 5%, stroke in 
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5%, spinal cord ischemia in 8.2%, mesenteric ischemia 
in 5.7%, dialysis dependence in 13.8%, and lower 
extremity ischemia in 3.8%. Survival at 1 year and 5 
years was 83% and 75%, respectively. Approximately 
14.5% of patients progressed to complicated aortic 
dissection requiring intervention; the in-hospital mortality 
for this cohort rose to 17%. Tsai et al[7] reviewed data 
from the multi-institution International Registry of 
Acute Aortic Dissection(IRAD). They identified a 10% 
in hospital mortality rate for patients receiving medical 
therapy alone. They reported a similar incidence of 
overall morbidities as Estrera et al[6] Approximately 
11% of patients in that cohort required surgical interv
ention. In addition, they reported 1 year and 3 years 
survival rates for patients treated initially with medical 
therapy at 90.3% and 77.6%. These data show that 
the overwhelming majority of patients present with 
uncomplicated aortic dissection, and they can safely 
be managed medically. There is, however, a notable 
incidence of late aortic events and decline in survival in 
the medically managed patients after several years. 

SURGICAL MANAGEMENT
The goals of surgical management are to prevent or treat 

rupture and/or ischemia from vessel malperfusion. This 
can be accomplished in one of two ways: (1) sealing the 
entry tear to promote false lumen thrombosis; or (2) 
equalizing the pressure between the true and false lumen 
by fenestration of the dissection septum to prevent 
progression of the dissection and reestablish perfusion to 
compromised end organs. The choice of therapy depends 
on the clinical and anatomic presentation of the patient. 
Efforts at sealing the entry tear are most likely to cause 
false lumen thrombosis and restore distal perfusion 
through the true lumen when there is a relatively dis
crete entry tear with a highly pressurized false lumen. 
However, when a major branch vessel is perfused 
exclusively through the false lumen, successfully sealing 
the entry tear may induce ischemia in the territory 
that vessel supplies. This can result in renal, intestinal, 
extremity or spinal cord compromise. Furthermore, when 
multiple entry and re-entry tears are present, sealing 
the proximal entry tear alone often will not be sufficient 
to depressurize the false lumen. Our current diagnostic 
capabilities make it difficult to definitively predict when 
such conditions may occur and this uncertainty has 
tempered enthusiasm for surgery as a first approach. 

The principle of fenestration is the opposite of that 
underlying entry tear coverage. The aim of this tec
hnique is to increase communication between the true 
and false lumen, equalizing pressures within them and 
stabilizing the dissection process. The technique seeks 
to create the situation that occurs in many TBADs that 
respond to medical management alone, i.e., equilibrium 
between true and false lumens. This technique is most 
often performed percutaneously and will be described 
under “endovascular approaches.” It is important to 
recognize that this technique does not “treat” dissection, 
only malperfusion, and cannot prevent rupture or late 
aneurysmal dilation of the dissected arterial segment. 

Correction of malperfusion may require more than 
one approach. When the entry tear is sealed and the 
false lumen depressurized, dynamic malperfusion will 
be reversed. Equilibration of the pressure in the true 
and false lumens may also reverse dynamic obstruction. 
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Figure 1  Intravascular ultrasound evaluation during thoracic stent 
grafting. The IVUS probe (image center) is seen confirming correct orientation 
within the true lumen. T: True lumen; F: False lumen; IVUS: Intravascular 
ultrasound.
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T

Figure 2  Computed tomography angiogram of a patient presenting with 
acute type B aortic dissection. T: True lumen; F: False lumen.

I

Figure 3  3D reconstruction from a computed tomography angiography of 
a patient presenting with acute type B aortic dissection, highlighting the 
entry tear originating distal to the origin of the left subclavian artery. The 
dissection plan is seen to extend well into the abdominal aorta. 
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area. When malperfusion is present rather than rupture, 
management options include a short interposition graft 
to covering the proximal entry tear, aortic fenestration, 
or extra-anatomic bypass. Coverage of the entry tear 
requires a proximal suture line in an area of aorta 
free of dissection. The graft itself may be relatively 
short since the goals are simply to seal the entry tear 
and direct blood into the true lumen. This technique 
relieves malperfusion secondary to dynamic obstruction. 
Fenestration involves a transverse aortotomy at or below 
the location of the branch vessels at risk, with partial 
resection of the septum to equalize pressure in the true 
and false lumens[8]. Distal flow is directed exclusively 
into the true lumen. In both approaches, accurate iden
tification of the distal true lumen and obliteration of 
the false lumen is critical and this may sometimes be 
difficult. The suture lines require reinforcement with 
pledget strips, placed circumferentially (Figure 4), both 
between the intima and adventitia in the false lumen of 
the dissected aorta and outside the adventitia at both 
proximal and distal suture lines, to maintain anastomotic 
integrity[9]. Aorto-visceral bypass, if required, should 
originate from the graft itself since the aorta is diseased. 
Definitive aortic repair is not the goal of open treatment 
in the acute setting. Spinal cord ischemia, when it occurs, 
is not reversible. 

In patients who manifest only lower extremity isc
hemia, extra-anatomic bypass grafting, directed at 
restoring perfusion to the ischemic extremity, may be 
undertaken without addressing the aortic dissection 
itself, which is managed medically. In patients with 
unilateral ischemia a femoral-femoral bypass may be 
sufficient while in patients with bilateral ischemia axillo-
bifemoral grafting is appropriate. As in the thoracic aorta, 
accurate identification of the distal true lumen is critical 
to avoid perpetuating the dissection distally. External 
reinforcement with pledgets may be required.

In a high volume single institution, Bozinovski et al[10] 
retrospectively reviewed 76 patients who underwent 
aortic replacement. Operative mortality was reported 
to be 22.4%. The relevant morbidity rates included: 
stroke (6.6%), paraplegia (6.6%), dialysis dependence 
(10.5%), left vocal cord paralysis (39.5%) and cardiac 
complications (43.4%). In their examination of the 
multi-institution IRAD dataset, Trimarchi et al[11] found 
a 29.3% mortality rate for 82 patients undergoing 
any open intervention for complicated TBAD. The 
majority (69.3%) of these patients underwent aortic 
replacement. Stroke and paralysis occurred in 9.0% and 
4.5%, respectively. Sachs et al[12] analyzed data from 
the Nationwide Inpatient Sample (NIS), identifying a 
20% in-hospital mortality rate for patients undergoing 
emergent open aortic replacement, despite being utilized 
in a younger, less comorbid patient population. Taken 
as a whole, open surgical intervention is associated with 
significant mortality and morbidity rates. For this reason 
it is not recommended in patients without life threatening 
complications.

Therefore sealing the entry tear, or fenestration of 
the aorta may be all that is necessary in some cases. 
However when a static obstruction exists, flow must be 
restored by another means. When ischemia is restricted 
to the lower extremities this may be accomplished by 
extra-anatomic bypass without addressing the aortic 
dissection itself. However when ischemia persists after 
initial treatment of malperfusion, vascular reconstruction 
directed at the ischemic territory is required. When the 
viscera are involved this is most often done from and 
endovascular approach using self-expanding stents or 
covered stents, since aortovisceral bypass in these circum
stances is hazardous. These will be discussed in more 
detail in the “endovascular management” section. When 
lower extremity ischemia is present either endovascular 
stents or extra-anatomic bypass may be performed.

OPEN SURGICAL MANAGEMENT
Open surgical management is generally directed at 
sealing the entry tear and treating any acute comp
lication (rupture or malperfusion) rather than definitive 
treatment of the aortic pathology. The urgent nature 
of the operation and unstable character of the aorta 
dictates a focal approach directed at saving life and 
limb. Classically, open surgical management of ruptured 
TBAD involves direct aortic replacement of the ruptured 
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Figure 4  Suture line reinforcement with felt pledgets. A: Performing the 
posterior wall of the anastomosis first, in a “parachute” fashion. The suture 
travels from the prosthetic graft, to native aorta, then finally through the pledget; 
B: The suture line is tightened with the use of a nerve hook, and care taken 
to place the pledge on the outer surface of the aorta; C: Once the posterior 
wall of the anastomosis is completed, the anterior wall of the anastomosis 
is completed. The graft is somewhat invaginated within the aorta; D: The 
completed anastomosis, whereby the native aorta is buttressed on either end 
with pledget and graft. Source: “Long-term integrity of teflon felt-supported 
suture lines in aortic surgery,” by Strauch et al[9]. Copyright 2005 by Elsevier, 
reprinted with permission.
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ENDOVASCULAR MANAGEMENT
The principles of therapy using endovascular techniques 
remain the same as those with open surgery: either 
covering the entry tear to induce false lumen thrombosis 
or equalizing the pressure in the true and false lumen by 
fenestration. As with open fenestration, percutaneous 
fenestration treats malperfusion secondary to dynamic 
obstruction. Its advantages over open fenestration 
include avoidance of aortic cross clamping and general 
anesthesia. It can be performed rapidly in an interven
tional suite and document the perfusion of branch 
vessels. Furthermore in patients where visceral vessels 
are perfused through both the true and false lumens the 
risk of inducing ischemia by false lumen thrombosis is 
eliminated. Though the technique is not standardized, 
common methods include the use of IVUS to determine 
the locations of the true and false lumens. With a wire 
passed from one lumen into the other, a fenestration is 
created then enlarged via large balloon angioplasty or 
balloon-expandable stent placement. When visceral/
extremity malperfusion occurs secondary to static 
obstruction, percutaneous branch vessel stent placement 
(via bare-metal or covered stents) may be utilized alone 
or in conjunction with other endovascular techniques 
described in this article. 

There has been a robust experience with this 
technique to treat malperfusion in selected centers of 
excellence. Patel et al[4] published their results in treating 
69 patients presenting with acute TBAD with visceral 
malperfusion. Treatment options included true lumen 
stenting, branch vessel stenting, fenestration, and a 
combination of all three modalities. When all ischemic 
territories were examined, angiographic reperfusion 
was obtained in 95.7% of cases. Early mortality was 
reported at 17.4%, with a 4.3% incidence of stroke, 
2.9% incidence of spinal cord ischemia, and 14.5% of 
dialysis dependent renal failure. During the follow-up 
period, the authors noted 1 year and 3 years survival 
rates of 76.2% and 63.5%, respectively. Despite the 
immediate success with endovascular fenestration, the 
authors documented the technique’s shortcomings – 
the inability to reduce long term aortic-related events. 
After successful fenestration the dissection will persist, 
the false lumen will not thrombose and the risk of late 
aneurysmal dilation persists. At 5 years, the rate of 
freedom from aortic rupture or repair was 67.7%. With 
the advent of stent graft coverage of the entry tear, the 
use of fenestration has diminished. 

The biggest change in surgical management of TBAD 
is the evolution of TEVAR to substitute for open surgical 
sealing of the entry tear. Like percutaneous fenestration, 
TEVAR has the potential benefit of an “indirect” intr
aluminal approach to the dissected aorta as well as 
the ability to avoid aortic cross clamping and minimize 
additional end organ ischemia. Through this minimally 
invasive approach, TEVAR has significantly altered treat
ment algorithms in patients presenting acutely. The 
goals of TEVAR use in the acute setting are to seal the 

entry tear, decompress the false lumen, expand the 
true lumen, and prevent rupture. Until recently, thoracic 
endografts were being utilized in an off-label fashion in 
the United States. In 2014, two endografts, the TAG 
device (WL GORE) and the Valiant device (Medtronic), 
received United States Food and Drug Administration 
approval for use specifically in aortic dissection[13,14]. 
Several other devices remain under investigation. 

Qin et al[15] recently reviewed their single center 
experience performing TEVAR in 152 patients presenting 
with complicated TBAD. They achieved technical success 
in 94.7% of cases, with an in-hospital mortality rate of 
2%, stroke rate of 1.3%, and paralysis rate of 1.3%. 
They also reported a 2.6% incidence of type Ⅰ endoleak 
formation and a 1.3% rate of retrograde dissection. 
Fattori et al[16] reported a slightly higher mortality rate 
of 10.9% in their review of 290 patients from the IRAD 
dataset. Rates of stroke (2.3%) and paralysis (1.3%) 
remained low. In the long term follow up, the group did 
note that 30.6% of patients required a repeat interv
ention, and 13.4% developed any endoleak. The 5 year 
mortality rate was reported at 15.5%. Data from the 
NIS dataset revealed similar rates of in-hospital mortality 
(13.1%) and related morbidities[12]. Sachs et al[12] also 
documented a continual increase in the utilization of 
TEVAR throughout the study period. Hanna et al[17] revi
ewed their experience performing endovascular repair 
in 50 patients presenting with complicated TBAD. They 
reported no in-hospital deaths, with low (2%) rates of 
stroke and spinal cord ischemia. They noted a 20% 
utilization of adjunct procedures (branch vessel stenting 
and extra anatomic bypass). Though studied only 
retrospectively, TEVAR utilized in the acute complicated 
setting is associated with overall lower rates of mortality 
and morbidity compared with open repair. 

TEVAR and percutaneous fenestration may not 
completely resolve end organ ischemia and supplemental 
endovascular techniques may be required[18]. Persistence 
of visceral malperfusion after true lumen expansion with 
TEVAR, or in the setting of static obstruction, typically 
warrants treatment with visceral branch vessel stenting. 
The choice of using bare-metal, covered, self-expanding 
or balloon expandable stents is left to the discretion of 
the surgeon, as all devices have been used to manage 
branch vessel malperfusion[19,20]. 

ROLE OF TEVAR IN ASYMPTOMATIC 
TBAD
The reduced morbidity and mortality of TEVAR compared 
to open repair raises the question of prophylactic TEVAR 
in asymptomatic patients. The rationale of such an 
approach would be to seal the entry tear at an early 
point in the process, depressurizing the false lumen 
and thereby reducing risk of rupture and progression 
to malperfusion in the acute setting or aneurysmal 
dilation in the long term. It is well known that in chronic 
dissection the septum between the true and false lumen 
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becomes stiff and repair by endovascular means is 
more complex and often impossible. The goal of early 
prophylactic intervention would be to promote false 
lumen thrombosis, thereby increasing aortic remodeling 
and reducing the incidence of late aneurysmal degene
ration and the frequency of late open repair.

In an attempt to evaluate the role of TEVAR in un
complicated TBAD, the Investigation of Stent Grafts in 
Aortic Dissection (INSTEAD) trial randomized approxi
mately 140 patients presenting with subacute (> 14 
d) uncomplicated TBAD to best medical therapy with 
TEVAR or best medical therapy alone[21]. Perioperative 
mortality rates in the TEVAR group were reported at 
2.8%, with a 2.9% incidence of spinal cord ischemia and 
a 1.5% incidence in major stroke. At 2 years of follow 
up, the investigators were unable to demonstrate any 
mortality benefit from TEVAR compared with medical 
management, with an 88.9% survival in the TEVAR 
arm and a 95.6% survival in the medical therapy arm. 
There was no statistical difference seen in the rates of 
aortic-related deaths (2.9% medical vs 5.6% TEVAR), 
secondary interventions (22.1% medical vs 18.1% 
TEVAR) or spinal cord ischemia (1.4% medical vs 2.8% 
TEVAR) at the end of the 2 years study period. The 
authors concluded that there was no short or midterm 
benefit for TEVAR in patients with uncomplicated TBAD 
and the technique should be reserved for use in those 
presenting with complications. 

There are several shortcomings of the INSTEAD Trial. 
The major criticisms were that the endpoints of death and 
complications at two years may not reflect the potential 
late benefits of TEVAR on false lumen thrombosis, aortic 
remodeling and late aortic related events and that the 
trial did not address the role of TEVAR in acute (< 14 d) 
aortic dissection. 

The INSTEAD investigators acknowledged that two 
years may have been inadequate to capture enough 
aortic-related deaths within the medical therapy group. 
To that end, they published outcomes on the same 
cohort patients followed from 2-5 years from the initial 
randomization. At 5 years, all-cause mortality statistically 

differed between the medical (19.3%) and the TEVAR 
(11.1%) arms[22]. When examining aortic specific 
mortality, the difference between the medical (19.3%) 
and TEVAR (6.9%) groups is even more pronounced, 
with the majority of aortic-related deaths in the medical 
arm occurring between 2 and 5 years. The authors 
demonstrated a late survival benefit occurring between 
2 and 5 years in patients undergoing TEVAR. It was 
concluded the survival benefit with TEVAR occurs at a 
cost of initially increased perioperative morbidity and 
mortality. 

The INSTEAD investigators were also able to 
demonstrate an improvement in false lumen thrombosis 
and aortic remodeling in the TEVAR patients. Aortic 
remodeling is defined as an increase in the true lumen 
diameter with a subsequent reduction in the false lumen 
diameter over time, reflecting resolution of the dissection 
process (Figure 5). No specific criteria exist for objectively 
quantifying this phenomenon, though several techniques 
include measuring the true and false lumen diameters 
at different sites along the thoracic aorta, measuring 
luminal cross-sectional area, and by volumetric analy
sis[23]. At 2 years in the INSTEAD trial, only 19.4% of 
patients undergoing medical therapy were noted to 
have complete false lumen thrombosis, in contrast to 
91.3% of patients undergoing TEVAR[21]. When carried 
out to 5 years, 22% of patients treated medically 
showed complete false lumen thrombosis compared 
with 90.6% of patients undergoing TEVAR[22]. Patterson 
et al[24] attempted to review the available literature on 
aortic remodeling. Despite being limited by multiple 
small-sized retrospective series, series with both acute 
and chronic dissection, and the heterogeneity in which 
aortic remodeling was quantified, the authors were able 
to confirm a high (80% to 90%) rate of complete false 
lumen thrombosis within the proximal thoracic aorta in 
patients with TBAD undergoing TEVAR. There is evidence 
to support the connection between aortic remodeling and 
improvement in long term survival, albeit limited. In a 
series of patients treated with TEVAR for chronic TBAD, 
Mani et al[25] demonstrated an 89% 3-year survival in 
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Figure 5  Remodeling after thoracic endovascular aortic repair. A: Follow-up 3D reconstruction from a computed tomography angiography of a patient who 
underwent TEVAR with adjunct superior mesenteric artery stenting for acute type B aortic dissection with malperfusion. There no evidence of endoleak or aneurysmal 
degeneration; B: Axial sections from same patient highlighting T expansion with evidence of false lumen thrombosis. TEVAR: Thoracic endovascular aortic repair; T: 
True lumen.
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patients with evidence of aortic remodeling, in contrast to 
a 54% 3-year survival in patients who did not show this 
feature. 

It is important to note that the INSTEAD trial did 
not address the optimal management of acute TBAD; 
i.e., all patients survived at least two weeks without 
developing complications related to their dissection.  In 
patients randomized to TEVAR, the time from diagnosis 
to treatment averaged 51 d. This may reflect a group 
of patients in whom the dissection process has already 
stabilized and who are less likely to develop early or mid-
term complications with persistent medical management. 
Indeed the medical arm had a 95.6% survival and 2.9% 
aorta related mortality, lower than the 10% mortality 
reported form the medically managed patients in the 
IRAD registry[7]. Thus the proper endpoints might have 
been late rather than early mortality. In fact the 5 years 
results suggest that the impact of TEVAR is significant in 
patients who have a longer life expectancy. 

INSTEAD did not address the question of how best 
to deal with patients with acute TBAD who remain asym
ptomatic but may be at risk for developing complications. 
While it is clear that this will not occur in the majority of 
patients, it is equally intuitive that intervention before 
rupture or malperfusion occurs would be the optimal 
way to reduce overall morbidity and mortality. The 
Acute Dissection: Stent Graft or Best Medical Therapy 
(ADSORB) trial is underway to clarify this issue. A pros
pectively randomized control study, the ADSORB trial 
randomized approximately 60 patients presenting with 
TBAD of less than 14 d duration to either best medical 
therapy or TEVAR utilizing a Gore TAG device. In contrast 
to the INSTEAD trial, the ADSORB trial’s primary 
composite endpoint was freedom from either false lumen 
patency, aortic dilation, or aortic rupture. Mean time to 
randomization was 4.77 d, with 0.88 d to treatment. 
Although the study is ongoing, preliminary one year 
data has been presented. There were no in hospital 
occurrences of death, stroke or spinal cord ischemia. 
False lumen thrombosis and freedom from the composite 
endpoint was reported to be markedly higher in the 
TEVAR group (57%) compared to the medical only group 
(3%)[26].

It would be ideal to identify patients at high risk 
for developing complicated TBAD so that selective use 
of TEVAR in an asymptomatic setting could occur in 
at-risk patients, while patients likely to develop false 
lumen thrombosis with medical management alone 
could be spared surgical intervention. Several reports 
have been published that highlight specific cohorts of 
patients (identified via specific radiographic findings) 
that would potentially benefit the most from early 
TEVAR. In a recent retrospective review of 228 patients 
presenting with acute TBAD, Ueki et al[27] identified the 
descending aortic diameter and location of the entry 
tear as predictors of aortic-related events (dissection-
related death, surgical intervention, aneurysmal degene
ration or retrograde dissection). In patients treated 

medically, those with an aortic diameter less than 40 
mm and an entry tear located greater than 50 mm from 
the left subclavian artery experienced an 82.5% rate 
of freedom from aortic events by 5 years. In contrast, 
those with aortic diameters greater than 40 mm and 
a proximal (less than 50 mm from the left subclavian) 
entry tear experienced a 53.5% freedom from aortic 
event rate over a similar time period. Marui et al[28] also 
retrospectively examined a group of patients with TBAD 
treated medically. They identified an aortic diameter 
greater than 40 mm, persistent false lumen patency 
and a fusiform dilation index as significantly associated 
with late aortic events. In a retrospective review of 110 
patients presenting with TBAD, Akutsu et al[29] identified 
an aortic diameter of 45 mm on presentation and false 
lumen patency as independent risk factors for future 
dissection-related mortality. When examining a series of 
patients presenting with acute type A and TBADs, Song 
et al[30] identified a false lumen diameter of 22 mm or 
greater as an independent predictor of late aneurysmal 
degeneration and aneurysm related death. 

FUTURE DIRECTIONS AND CONCLUSION
Management of TBAD has undergone dramatic alter
ations within the past decade and the management of 
this problem continues to evolve. The high mortality 
associated with open repair of patients with complicated 
TBAD has been reduced by the increasing use of thoracic 
stent grafts to seal the entry tear and restore perfusion. 
Initial enthusiasm for percutaneous fenestration is being 
replaced for the most part by TEVAR, which affords 
entry tear sealing (and subsequent aortic remodeling) 
in a minimally invasive fashion. Moreover, the success of 
TEVAR in managing malperfusion has led investigators 
to study its use in uncomplicated TBAD. Data supporting 
this indication is not definitive, but what exists suggests 
that elective TEVAR in the subacute phase is associated 
with an improvement in 5 years aortic-related survival, at 
the cost of some increase in perioperative morbidity. The 
use of TEVAR also appears to improve aortic morphology 
over time, potentially explaining its long term survival 
benefit. This causal relationship, however, has not 
been definitely proven. Current trials are underway to 
determine feasibility in applying TEVAR in cases of early (< 
14 d) uncomplicated TBAD, although the optimal timing 
of intervention and criterion for patient selection remain 
unclear. Observational data has aided in identifying 
specific radiographic criteria that may select out potential 
subgroups that may be more likely to benefit from 
TEVAR than medical therapy alone. Fruitful areas for 
further investigation include: the development of new 
devices with lower profile and better conformability to 
reduce perioperative complications; new techniques to 
increase incidence of false lumen thrombosis and iden
tifying clinical and radiographic characteristics which 
can predict patients at high and low risk of developing 
complications with medical management.
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