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Introduction

Aortic dissection (AD) is characterized by a tear in the intima
that allows pulsatile blood to penetrate the vessel wall. The
entry tear is commonly located within the first 2 cm of the
ascending aorta or at the isthmus of the aorta just beyond
the ligamentum arteriosum as these regions are subjected
to the greatest hemodynamic stress. Moreover, tears at these
locations are more likely to be transverse in orientation
rather than longitudinal. The dissection may propagate in an
ante- or retrograde direction or in both directions.1–3 It is one
of themost catastrophic events that can affect the aorta and is

oneof the twoconditions inwhich theaortagrowsvery rapidly
over a short time.1,4 The mortality rate in patients with
untreated acute AD increases by 1%/h, with 13% of patients
dying by 12 hours, 21% by 24 hours, and approximately 80%
are dead within 2 weeks, if untreated and located in the
ascending aorta.1–5 It is approximately two to three times
more common than a ruptured abdominal aortic aneurysm.

Classification Systems

Various methods have been used to describe ADs. The
systems commonly in use are based on either the anatomy
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Abstract Aortic dissection is a medical emergency that can quickly lead to death, despite
optimal treatment. The Stanford classification is widely used and is in close relationship
to clinical practice, as type A dissections require primary surgical repair whereas type B
dissections are treated medically as initial treatment with surgery or endovascular
repair (EVR) reserved for any complications. Multislice CT is the investigation of choice
to establish the diagnosis and plan treatment strategies. Therapeutic strategies differ
for treatment of an acute dissection compared with a chronic dissection. Traditionally,
most institutions favor a “complication specific” approach for type B dissection with
antihypertensive treatment and use of β-blockers as primary therapy. Surgery or EVR is
reserved for patients with recurrent pain, life-threatening complications, or rapid aortic
expansion. With above algorithms, there is evidence that 30 to 50% patients on
conservative therapy develop seriousmorbidity ormortality over 5-year period. Clinical
and imaging markers of adverse outcome are being identified to revise the manage-
ment strategies and offer EVR to those at risk for adverse outcome. This is especially
relevant in view of the fact that EVR for type B dissection is associated with procedural
success in 99.2 � 0.1% patients. Overall survival rates of 96.9% at 30 days, 96.7% at
6months, 96.4% at 1 year, 95.6% at 2 years, and 95.2% at 5 years are reported after EVR
in type B dissections. There is emerging evidence that EVR may be noninferior to
surgery in this group of patients. These observations along with the development of
dissection-specific device designs have the potential to rewrite the management
algorithms for type B aortic dissection and define the role of EVR in this disease.

DOI https://doi.org/
10.1055/s-0037-1603196.
ISSN 0000-0000.

Copyright © 2017 by Indian Society of
Vascular and Interventional Radiology

THIEME

Review Article 89

mailto:meetisv@yahoo.com
https://doi.org/10.1055/s-0037-1603196
https://doi.org/10.1055/s-0037-1603196


of the dissection or the duration of onset of symptoms prior
to presentation.6 The Stanford classification divides dissec-
tions into two types depending on whether the ascending
aorta is involved: type A involves the ascending aorta
whereas type B involves the descending aorta distal to the
left subclavian artery. The DeBakey classification divides
dissections into three types based on where the original
intimal tear is located and the extent of the dissection:

• Type I involves the ascending aorta, aortic arch, and
descending aorta.

• Type II is confined to the ascending aorta.
• Type III is confined to the descending aorta distal to the

left subclavian artery.

Type III dissections are further divided into IIIa and IIIb:
type IIIa refers to dissections that originate distal to the left
subclavian artery but extend proximally and/or distally,
mostly above the diaphragm; and type IIIb refers to dissec-
tions that originate distal to the left subclavian artery,
extend only distally, and may extend below the diaphragm.
Svensson classification is more etiology and image mor-
phology based, and it divides this group of abnormalities
into five classes (►Table 1).

The Stanford classification is in close relationship to
clinical practice, as type A dissections require primary
surgical repair whereas type B dissections are treated medi-
cally as initial treatment with surgery or EVR reserved for
any complications.

Typically, AD is seen in the 50- to 70-year age group and is
twice as common in men. Nearly 72 to 80% patients have
associated hypertension. Connective tissue disorders, vascu-
litis, trauma, bicuspid aortic valve, and tertiary syphilis are
among other less common causes of AD (►Table 2). In young

women, over one-half of the cases are seen during preg-
nancy, typically in the third trimester or in the postpartum
period.7 Type B dissection accounts for approximately 40%
of all dissections and typically occurs in the morning period,
more commonly in winters.8 The clinical diagnosis is often
difficult to establish as the symptoms can mimic a variety of
diseases, including myocardial infarction and pericarditis,
among others.

Imaging

Some form of imaging is usually necessary to establish the
diagnosis, define the extent of dissection and involvement
of branch vessels, and identify the complications. The
selection of the imaging technique is usually based on the
pretest likelihood of the diagnosis, availability of the testing
modality, patient stability, and sensitivity and specificity of
the test. Multislice computed tomography (CT) is fast
emerging as the investigation of choice to establish the
diagnosis and plan treatment strategies in AD.9,10 It is
preferred over other imaging techniques due to its speed,
reproducibility, high spatial and contrast resolution, and its
orthogonal potential (ability to provide the best anatomic
plane for sizing of proximal and distal neck and landing
zones). However, two issues, including the radiation dose
and its potential for nephrotoxicity, should be kept in mind
while using this technique as these patients will often need
a catheter angiography and endovascular treatment in the
immediate period and many imaging studies during follow
up. Usually, a dual-phase CT angiography (CTA) is recom-
mended in the preoperative evaluation. A typical protocol
should include imaging before and after administration of
contrast in the arterial phase. Imaging in postcontrast
delayed phase is not always required in the preoperative
period but must always be done in the follow-up after
endovascular treatment to detect the endoleaks. Magnetic
resonance imaging (MRI) can also be used for establishing
the diagnosis, but it is less reliable in terms of measure-
ments for device sizing for endovascular repair (EVR). We
use duplex ultrasound for the evaluation and measurement
of the access vessels in the groin.

The following pertinent issues must be kept in mind
during imaging interpretation before deciding upon opti-
mal treatment strategy: influence of inherent level of
resolution of current imaging technologies on size assess-
ment, the relevance of inclusion or exclusion of the aortic
wall in the measurement of the device and sac size, the
limitations of specific imaging modalities in terms of
profiling the various anatomic segments of the aorta, the
influence of geometric complexity of the aorta on the
diagnosis and device sizing, the accuracy of comparison
of serial images showing 1- to 2-mm change in size over
two studies, changes in the shape of the aorta as a marker
of disease, the detection of disease activity and its influence
on the sac diameters, variations in the aortic diameter
during systole and diastole and their impact on size mea-
surements, and factoring in the body surface area while
relating aortic size to the hinge points.6,9–11

Table 1 Svensson classification

Class 1: Classic dissection with true and false lumen

Class 2: Intramural hematoma or hemorrhage

Class 3: Subtle dissection without hematoma

Class 4: Atherosclerotic penetrating ulcer

Class 5: Iatrogenic or traumatic dissection

Table 2 Causes of aortic dissection

Hypertension: 72–80% patients have associated
hypertension

Connective tissue disorders

Marfan’s syndrome, Turner’s syndrome, pseudoxanthoma
elasticum

Vasculitis

Trauma: accidental or iatrogenic

Late sequelae of cardiac surgery, esp. after aortic valve
replacement for aortic regurgitation

Bicuspid aortic valve

Tertiary syphilis
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The CT images should be analyzed to identify the length of
the normal aortic tissue above and below the false channel
aneurysm (at least 1.5–2 cm length of normal aorta devoid of
any branches above and below the intended site of device
delivery should be available for EVR to succeed), the relation
of the dissection and false channel aneurysm to the branch
vessels, obstructions of the aortic branch vessels (fixed vs.
dynamic), and the amount of calcium and thrombus in the
diseased segment. At least one common iliac artery should
be preferably free of dissection for use as the access vessel for
successful EVR. It is also important to ensure that adequate
diameter vascular access (external iliac or common femoral
artery of > 7.5 mm diameter) free of dissection, extreme
tortuosity, extensive calcification, and obstructive disease is
available for device delivery.

Treatment

In an acute dissection (within the first 2 weeks of the
appearance of symptoms), the treatment choice depends
on its location. For Stanford type A dissection, surgical
management is preferred. For uncomplicated Stanford type
B dissections, medical management is preferred in the initial
period. The risk of death due to dissection is highest in the
first few hours after the dissection begins and decreases
afterward. As a result, the therapeutic strategies differ for
treatment of an acute dissection compared with a chronic
dissection. If the patient survives this period, the prognosis is
improved. Approximately, two-thirds of all dissections pre-
sent in the acute phase.12 The patients who present 2 weeks
after the onset of dissection are said to have chronic ADs.
These individuals have been self-selected as survivors of the
acute episode and can be treated with medical therapy as
long as they are stable and free of complications. Compli-
cated type B dissections can be treated by surgery or
EVR.13–18

EVR for type B dissectionwas first described by Dake et al
in 1994.19 The basic purpose of using stent grafts is to
completely cover the primary entry tear and eliminate
most of the inflow to the false lumen, thus promoting
thrombosis of the false lumen. The graft serves to exclude
flow through the initial tear in the intima and redirect aortic
blood flow exclusively into the true lumen, reestablishing
perfusion of aortic branches affected by the spreading dis-
section. This can also avoid a true lumen collapse. Procedural
success during EVR for type BAD is reported in 99.2 � 0.1% of
patients.20 In one large recent meta-analysis, major compli-
cations were reported in 3.4 � 0.1% patients, with the most
severe neurologic complications in 0.6% patients.20 Peripro-
cedural stroke was encountered more frequently than para-
plegia (0.2 vs. 0%). The overall 30-day mortality was
2.6 � 0.1%. In addition, 1.5 � 0.1% of the patients died over
a mean follow-up period of 27.1 � 17.5 months. Life-table
analysis yielded overall survival rates of 96.9% at 30 days,
96.7% at 6months, 96.4% at 1 year, 95.6% at 2 years, and 95.2%
at 5 years.20

The concept of EVR was also propelled by the desire to
induce aortic remodeling by sealing the proximal entry tear,

at the same time avoiding the risks associated with open
surgery. This rationale was originally based on the clinical
observation that patients with spontaneous thrombosis of
the false lumen have a better long-term prognosis than those
without. Conversely, persistent perfusion of the false lumen
has been identified as an independent predictor of progres-
sive aortic enlargement and adverse long-term outcome.
Nevertheless, spontaneous thrombosis of the false lumen is
a rare observation (< 4% of patients) andmost often requires
interventions to exclude it from the true lumen. It is unclear
whether thrombosis of the false lumen and stabilization of
the aortic diameter translates into long-term prevention of
aortic rupture.

With better understanding of follow-up outcomes of
medical therapy in type B dissection, it is emerging that
nearly 50% of patients who are discharged from hospitals
after medical treatment present with complications in the
following years, and themortality in 3 to 5 years can reach 20
to 50%, respectively.3,21 Moreover, the surgical treatment of
aortic complications after medical therapy also carries high
mortality. In this setting, EVR has evolved as a promising
option, providing a less invasive alternative treatment for
type B AD. Studies have shown a mortality rate of < 10%
and > 80% success rate of occlusion and thrombosis of the
false lumen with EVR.22 The establishment of the Interna-
tional Registry of Acute Aortic Dissection (IRAD) in 1996,
which gathers information from 24 centers in 11 countries,
has helped in the development of an understanding of the
complexity of AD.3 At present, the AD-referral centers rou-
tinely advocate EVR for complicated type B dissection, as
acceptable early and midterm results have shown that there
is adequate prevention of aneurysm rupture.23–26

Better understanding of clinical and imaging markers has
helped identify patients with uncomplicated type B dissec-
tion who are at increased risk for worse prognosis and may
benefit from an early endovascular or surgical repair. In the
setting of type B dissection, clinical markers (►Table 3) such
as recurrent and refractory pain, refractory hypertension,
age > 60 years, white race, Marfan’s syndrome, and

Table 3 Clinical and radiologic markers of adverse outcome in
type B aortic dissection

Clinical/Laboratory Radiologic

Recurrent and refractory
pain

Total aortic diameter > 44 mm

Refractory hypertension Absolute FL diameter > 22 mm
(100% sensitive, 76% specific)

Age > 60 y Cross-sectional area of FL/total
lumen > 0.7

White race Width of entry tear > 10 mm

Marfan’s syndrome Location of primary entry tear—
under surface of arch or medial

Fibrinogen-fibrin degra-
dation product level of
20 mg/mL at admission

Elliptical shape of TL in combi-
nation with circular FL/spiral
configuration of dissection flap

Abbreviations: FL, false lumen; TL, true lumen.
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fibrinogen-fibrin degradation product level of 20 mg/mL at
admission are associated with an adverse outcome.27–31

Moreover, several imaging markers can also be used to
identify high-risk patients. These may include an aortic
diameter of > 44mm at diagnosis, partial false lumen throm-
bosis, false lumen diameter of > 22 mm (100% sensitive, 76%
specific), location of primaryentry tear on theunder surface of
the arch or on itsmedial aspect, width of entry tear > 10 mm,
elliptical shape of true lumen, circular false lumen, cross-
sectional area of false lumen to true lumen of > 0.7, and a
spiral configuration of the dissection (►Table 3).32–37

Dissection is classified as complicated (►Table 4) if it is
associated with refractory pain; malperfusion; rupture, free,
or contained; hypertension that is associatedwithmalperfu-
sion or persistent despite full medical therapy; increase in
periaortic hematoma; and hemorrhagic pleural effusion in
two CT examinations, suggesting an impending rupture.38,39

Moreover, refractory pain and persistent hypertension are
associated with an increased mortality.40

The EUROSTAR (EUROpean collaborators on Stent/graft
Techniques for aortic Aneurysm Repair) registry in 2004
described the first large case series of patients treated with

EVR and demonstrated primary technical success of 89%, 30-
day mortality of 6.5%, 1-year survival of 90%, and paraplegia
in 0.8%.41

Fattori et al published data from 1995 to 2012 from the
IRAD in which 1,129 consecutive patients with type B acute
AD were monitored.42 Uncomplicated patients were medi-
cally treated (75.6%) and those with complicated dissection
were indicated for EVR (24.4%). The hospital mortality
between the two groups was similar, but at a 5-year fol-
low-up the group that underwent EVR had a lower mortality
of 15.5% compared with 29% in patients who were medically
treated. Moreover, conclusions drawn from other studies
also suggested that EVR is safe, effective, and improves aortic
remodeling in suitable patients with type B dissection
(►Tables 5, 6).43–45

INSTEAD (INvestigation of STEnt Grafts in Aortic Dissec-
tion) XL trial showed that EVR in addition to optimalmedical
treatment is associated with improved 5-year aorta-specific
survival and delayed disease progression and suggested that
EVR should be considered in stable type B dissection with
suitable anatomy to improve late outcome.24 Recently, AD-
SORB (Acute Dissection: Stent graft OR Best medical therapy)
trial compared the outcomes of a group of patients with
uncomplicated dissection randomized to either best medical
treatment or best medical therapy with EVR. The results
suggested that the remodeling with thrombosis of the false
lumen and reduction in its diameter is induced by EVR,
concluding that EVR may be a safe alternative to treat acute
uncomplicated dissection.46

VIRTUE registry described the mid-term clinical and
morphologic results of EVR in patients with type B dissec-
tion. Findings suggested similar aortic remodeling in sub-
acute stages as in the acute group. This retention of aortic
plasticity in the subacute group further lengthens the ther-
apeutic window for the treatment of uncomplicated type B
dissection.47

Table 4 Complicated type B aortic dissection

Rupture-free/contained

Malperfusion—impending organ failure

Hypertension when associated with malperfusion or
persistent despite full medical therapy

Increase in periaortic hematoma

Hemorrhagic pleural effusion in two CTs s/o impending
rupture

Refractory pain—may be indicative of malperfusion

Abbreviation: CT, computed tomography.

Table 5 Comparison of TEVAR versus medical therapy in type B aortic dissection

Author (y) No. of
patients

Subclassification Early
mortality
(%)

Early CVA
n (%)

Early SCI
n (%)

Mean
follow-up
(mo)

Survival
rate (%)

Fattori et al, IRAD39

TEVAR (2008)
43 Acute

complicated
11.6 NA 1 (2.3) 2.3 y median On 27 patients

1 y (88.9)
3 y(76.2)

Fattori et al, IRAD39

Medical (2008)
390 Acute 8.7 NA 2.3 y median On 189 patients

1 y (90.3)
3 y (77.6)

Garbade et al,45

TEVAR (2010)
46 27 acute compli-

cated
19 acute
uncomplicated

19.6 11 (23.9) 1,107 d 1 y (80)
3 y (73.3)
5 y (56.3)

Garbade et al,45

Medical (2010)
84 63 acute uncom-

plicated
21 acute
complicated

8.3 12 (14.3) 1,107 d 1 y (86.2)
3 y (80.9)
5 y (72.1)

Abbreviations: CVA, cerebrovascular accidents; IRAD, international registry of acute aortic dissection; NA, not available; SCI, spinal cord ischemia;
TEVAR, thoracic endovascular aortic repair.
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The premature occlusion of the false lumen entrance
seems to improve the prognosis of patients in the long
term. Studies have suggested that the patency of the false
lumen remains an independent risk factor for death or events
related to the dissection.48 The mortality associated with
dissection is nearly 5.6 times lower in patients with throm-
bosed false sac on medical treatment than in the group of
patients in whom the false lumen remained patent. Recently
published data from various trials (►Table 7) suggest that
thrombosis of the false lumen and stabilization of the aortic
diameter translate into long-term prevention of aortic
rupture.

Conclusion

Overall, there is reasonable consensus that acute type A
dissections should be treated by surgery and that uncom-
plicated type B dissections should be treatedwith optimized
medical therapy. Complicated acute type B dissections
should be offered treatment by EVR in suitable patients.
Surgery may be reserved for those in whom EVR is not
feasible, fails, or results in a complication. Strategies for
managing chronic complicated type B dissections are less
clear. EVR has shown lower mortality rates, lower incidence
of complications related to the aorta, and lower disease

Table 6 Comparison of TEVAR versus open surgery in type B aortic dissection

Author (y) No. of
patients

Subclassification Early
mortality
n (%)

Early CVA
n (%)

Early SCI
n (%)

Mean
follow-up
(mo)

Survival
rate (%)

Fattori et al,39

TEVAR (2008)
43 Acute complicated 5 (11.6) NA 1 (2.3) 2.3 y median > 29 patients:

1 y(88.9)
3 y(76.2)

Fattori et al,39

Open (2008)
59 Acute complicated 20 (33.9) 4(6.8) 3 (5.1) NA NA

Zeeshan et al,43

TEVAR (2010)
45 Acute complicated 2 (4.4) 3(6.7) 6 (13.3) 37 (2 mo–7 y) 1 y(82)

5 y(79)

Zeeshan et al,43

Open (2010)
20 Acute complicated 8 (40.0) 0 2 (10) 37 (2 mo–7 y) 1 y(58)

3 y(52)
5 y(44)

Abbreviations: CVA, cerebrovascular accidents; NA, not available; SCI, spinal cord ischemia; TEVAR, thoracic endovascular aortic repair.

Table 7 Outcomes of trials/registries in type B aortic dissection

Trial/
Registry

Subclassification Aorta specific
5-y mortality
rate

FL/TL/total
lumen
(mm)

30-d
mortality
(%)

Mean
follow-up
(y)

Survival
rate

Other Comments

INSTEAD
XL trial24

Uncomplicated
beyond acute
phase

EVAR þ OMT-
6.9%
OMT-19.3%

NA 2 EVAR þ
OMT-28.1%
OMT-4.1%

NA

ADSORB
trial46

Acute
uncomplicated

NA BMT þ EVAR
(1 y)
18.5/32.2/
38.8
BMT (1 y)
25.1/25.5/
42.1

1 NA NA

VIRTUE
registry47

Acute
Subacute
Chronic
(complicated)

NA Acute-8
Subacute-0
Chronic-0

3 NA Acute and suba-
cute: greater re-
duction in FL area
than chronic
group
Acute and suba-
cute: consistent
reduction in FL
area
Chronic group:
overall increase in
FL area

Abbreviations: ADSORB, Acute Dissection: Stent graft OR Best medical therapy; BMT, best medical treatment; EVAR, endovascular aortic repair; FL,
false lumen; INSTEAD, INvestigation of STEnt Grafts in Aortic Dissection; NA, not available; OMT, optimal medical treatment; TL, true lumen.
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progression. There is evidence that EVR may be noninferior
to surgery in this group of patients. Clinical and imaging
markers are emerging to identify patients with uncompli-
cated chronic type B dissection who may have an adverse
outcome followingmedical therapy. Current devices used for
EVR are not designed for the treatment of AD and havemajor
limitations in terms of addressing the requirements for
optimal treatment goals. Overall, device designs and man-
agement algorithms in these patients are still evolving. More
validated clinical data are necessary to define the role of EVR
in the management of type B aortic dissections.
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