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Aortic Dissection
Acute aortic dissection is a rare but life-threatening illness in which prompt 

diagnosis and treatment are critical for the chance of survival. 

Introduction
Acute aortic dissection is defined as the rapid development of a false, blood-

filled lumen within the tunica media of the aorta. The classic presentation is of 
an elderly male with a history of chronic hypertension, presenting with abrupt 
onset of tearing chest pain radiating to the back. Many times, the presenting 
symptoms can mimic more common conditions, and aortic dissection may not 
be detected initially in up to 38% of cases.1 Without treatment, nearly 25% of 
patients die within the first 24 hours and 75% of patients die within 2 weeks.2 In 
contrast, prompt diagnosis and definitive therapy may increase survival rates to 
90% at 1 year.3,4 

Incidence
The estimated incidence of aortic dissection is between 2.9 and 4.3 cases per 

100,000 persons per year.4-7 A population-based study from Sweden, where 
autopsies are mandatory for all unexpected deaths, found that between 1987 
and 2002, 4425 cases were of aortic dissection were identified with a popula-
tion of 8.7 million, which comes out to 3.4 per 100,000 people per year.8 The 
incidence of aortic dissection also appears to be increasing over time, which 
can likely be attributed to the improvements in diagnostic imaging. In order to 
assess etiological factors as well as modes of presentation, management, treat-
ment, and hospital outcomes of patients with acute aortic dissection around the 
world, the International Registry of Aortic Dissection (IRAD)3, a consortium 
of research centers throughout the world, was established in 1996. The IRAD 
contains about 2,000 new cases each year from the United States.3 

Anatomy
The majority of dissections occur in the thoracic aorta, which is comprised of 

the ascending aorta, aortic arch, and the descending thoracic aorta. The ascend-
ing aorta is made up of the aortic root, which includes the aortic annulus and 
extends to the sinotubular junction, and the tubular structure, which extends 
from the sinotubular junction to the innominate (brachiocephalic) artery. The 
aortic arch (transverse aorta) is a short segment from which the brachiocephalic 
artery, the left carotid artery, and the left subclavian artery arise. The descend-
ing aorta starts immediately distal to the left subclavian artery and continues 
into the diaphragm, ending at the first branch in the abdominal aorta, the celiac 
artery.9 

The aortic wall is comprised of three distinct layers: the intima, the media, 
and the adventia. The intima is the innermost layer of the wall and is comprised 
of endothelial cells and is supported by an internal elastic lamina. The media is 
composed of smooth muscle cells and is surrounded by elastin, collagen, and 
proteoglycans. This layer is the strongest of all three and serves as the major 
structural and elastic properties of the artery. The adventitia is the outermost 
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layer and consists primarily of col-
lagen and vasa vasorum (blood 
vessels).10

Pathogenesis
The aorta is exposed to a signifi-

cant amount of pulsatile pressure and 
sheer stress, making it particularly 
prone to injury and disease from 
mechanical force. With each cardiac 
cycle, blood is ejected into the aorta, 
and the elastic properties of the aorta 
allow it to expand and recoil in order 
to propel forward circulation. With 
normal aging, the aorta loses some 
of its elasticity and becomes more 
vulnerable to these hemodynamic 
forces.1 Aortic dissection is believed 
to be caused by degeneration of the 
aortic media. It is characterized by 
a loss of smooth muscle cells and 
elastic tissue and leads to scarring, 
fibrosis, and hyalin-like changes.11 
Sustained hypertension further accel-
erates degeneration of the aortic 
media.11 

In classic aortic dissection, a small 
tear forms in the aortic intima, 
allowing the pulsatile blood to enter 
between the inner and outer layers of 
the diseased aortic media. This newly 
formed blood-filled space creates a 
false lumen and is separated from the 
true lumen by the dissecting mem-
brane. It is thought that the intimal 
tear typically occurs in areas subject 
to the greatest change in blood pres-
sure or rate of ventricular or aortic 
pressure change (dP/dT).12 The 
most common site of the intimal tear 
is the left posterolateral portion of 
the aorta.13 The intraluminal pressure 
serves as a force for the dissection to 

propagate in an anterograde or ret-
rograde fashion. Due to pressure dif-
ferences between the true and false 
lumens, the false lumen may com-
press or obstruct the true lumen.13 
The dissection can reenter the intima 
or dissect through the adventia into 
the pericardia, pleural, or peritoneal 
space. Propagation of the dissection 
can involve side branches and cause 
malperfusion syndromes.14-16

An alternative theory of the patho-
genesis of aortic dissection includes 
the formation of an intramural 
hematoma (IMH) or a penetrating 
aortic ulcer (PAU). There is some 
debate whether IMH and PAU are 
precursor lesions to an acute aortic 
dissection or distinct entities. 

Intramural Hematoma 
IMH originates from rupture of 

the vasa vasorum into the aortic 
wall, resulting in hemorrhage or 
hematoma into the media.14,15,17,18 
It is characterized by an absence 
of a detectable intimal tear. They 
are more commonly located in the 
descending aorta and are usually 
associated with hypertension.19 An 
IMH is found in 5-20% of patients 
with signs suggesting an aortic 
dissection.14 IMH can regress in 
approximately 10% of cases, create a 
secondary tear causing a classic aor-
tic dissection in 28-47% of cases, or 
carry a risk of rupture in 20-45% of 
cases.20,21

Penetrating Aortic Ulcer
PAU is a focal atherosclerotic 

aortic plaque that ulcerates through 
the internal elastic lamina into the 

media,22 with or without associated 
IMH or pseudoaneurysm. The inci-
dence of PAU in aortic dissection 
ranges from 2.3% to 11%.21-23 They 
tend to occur in older men, are asso-
ciated with extensive atherosclerotic 
disease, and are commonly located 
in the descending aorta.22 They can 
progress to form an aneurysm in 30% 
of cases24 and may rupture into the 
media forming an IMH, or result in 
a classic aortic dissection.  

Risk Factors
There are many risk factors that 

predispose patients to an aortic dis-
section. (See Table 1.) The majority 
of acquired aortic dissections are 
seen in the elderly population, with 
the peak incidence in the sixth and 
seventh decades of life.1,13 Younger 
patients who present with an aortic 
dissection tend to have a congeni-
tal disease such as connective tissue 

 z The most useful pain description for the diagnosis of 
aortic dissection is a sudden onset with maximal severity 
at the start.

 z Descriptions of “tearing” or “ripping” pain and migra-
tion of pain are less common but helpful when present.

 z A wide mediastinum and elevated d-dimer occur in 
the majority of patients with aortic dissection, but nei-
ther test is specific nor sensitive enough to be used to 
exclude the diagnosis.

 z CT angiography is the definitive imaging modality for 
stable patients, while transesophageal echocardiography 
is indicated in unstable patients. 

 z When aortic dissection is suspected, BP and HR control 
should be initiated before the definitive imaging study. 

Executive Summary

Table 1: Risk Factors

Acquired
•	Hypertension
•	Age
•	Male	gender
•	Aortic	aneurysm
•	Cocaine
•	Iatrogenic	trauma
•	Blunt	trauma

Congenital
•	Connective	tissue	disorder	
(Marfan	syndrome,	Ehlers-
Danlos)

•	Bicuspid	aortic	valve
•	Aortitis
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disorders, Ehlers-Danlos or Marfan 
syndrome, congenital heart disease, 
or giant cell arteritis. Males are more 
commonly affected, almost two to 
five times as often as females,13 but 
women have worse outcomes due 
to atypical symptoms and delayed 
diagnosis.25,26 

Acquired Causes
Hypertension is the most com-

mon risk factor associated with aortic 
dissection; approximately 75% of 
patients with aortic dissection have a 
history of hypertension.9,15,27 

Aortic aneurysm is a well-estab-
lished risk factor for the develop-
ment of an aortic dissection. The 
annual rate of acute aortic dissec-
tion increases as the aortic diameter 
increases. The calculated yearly rate 
of dissection is 1.5% for aortic diam-
eters > 4 cm, 2.5% for diameters > 5 
cm, and 3.7% for diameters > 6 cm.28

Cocaine use is a predisposing fac-
tor for aortic dissection. It induces 
an acute catecholamine response, 
which leads to a sudden and severe 
elevation of blood pressure, causing 
an increased sheer stress in the aorta, 
resulting in an intimal tear.29 

There has been some debate about 
whether pregnancy increases the risk 
of aortic dissection. The belief now 
is that pregnant women with Marfan 
syndrome are at a greater risk of 
developing an aortic dissection, par-
ticularly if they have pre-existing aor-
tic dilatation.30 In patients without 
connective tissue disease and with 
an aortic root size of less than 4 cm, 
pregnancy does not appear to be an 
independent risk factor.11 

In IRAD, 5% of all cases of aortic 
dissection are iatrogenic, with the 
most common procedures resulting 
in dissection being cardiac catheter-
ization and cardiac surgery.3 High-
intensity weight lifting or other 
strenuous exercise may also cause an 
acute ascending aortic dissection, but 
this is rare.31 

Congenital Causes 
Connective tissue disorders such as 

Marfan or Ehlers-Danlos syndrome 
also predispose patients to aortic dis-
section by resulting in cystic medial 

degeneration. Marfan syndrome, an 
inherited disorder with autosomal 
dominant transmission and variable 
penetration, has an estimated inci-
dence of 1 in 5000.32 It is the most 
common cause of aortic dissection in 
patients younger than 40 years and 
is characterized by cardiovascular, 
musculoskeletal, and ocular abnor-
malities. Ehlers-Danlos syndrome 
is another inherited connective tis-
sue disorder characterized by joint 
hypermobility, skin hyperelasticity, 
and tissue fragility. Aortic dissection 
is more commonly seen in autosomal 
dominant type IV Ehlers-Danlos.29 

Congenital cardiovascular condi-
tions, such as bicuspid aortic valve 
and aortic coarctation, have an 
increased incidence of aortic dissec-
tion. Bicuspid aortic valve is found in 
2-9% of patients with type A aortic 
dissection and 3% of patients with 
type B aortic dissection.33,34 While 
only 1% of individuals affected by 
aortic coarctation develop an aortic 
dissection,35 the incidence increases 
to 8% after the coarctation has been 
repaired.36 

Classification
Aortic dissections are classified 

based on duration from onset of 
symptoms and by anatomical loca-
tion of the injury. If the onset of 
symptoms at the time of diagnosis 
is less than 14 days, the dissection is 
defined as acute, and if the onset of 
symptoms is greater than two weeks 
at the time of diagnosis, the dissec-
tion is defined as chronic.13 

Approximately 60% of aortic dis-
sections occur in the ascending aorta, 
10% in the aortic arch, and 30% in 
the descending aorta.37 The most 
common sites for an intimal tear are 
above the aortic valve and just distal 
to the subclavian artery. The two 
classification schemes that are most 
widely recognized are the Debakey 
system and the Stanford system. (See 
Figure 1.) The Debakey approach 
categorizes the dissection into three 
types based on origin of intimal tear 
and extent of dissection.13,15 Type 
I originates in the ascending aorta 
and typically involves both the aor-
tic arch and the descending aorta. 

Type II originates in the ascending 
aorta and is confined there. In type 
III, the dissection originates in the 
descending aorta and can propagate 
distally. Type III dissection is fur-
ther classified into type IIIa, which 
refers to dissections that originate 
in the descending aorta but stop 
above the diaphragm, or type IIIb, 
which originate in the descending 
aorta and extend distally below the 
diaphragm.13

The Stanford Classification sys-
tem38 simplifies the aortic dissection 
according to the involvement of the 
ascending aorta.13 Stanford type A 
dissections involve the ascending 
aorta and may extend into the aor-
tic arch and the descending aorta. 
Stanford type B dissections are 
defined as all dissections that do not 
affect the ascending aorta.15 One 
of the advantages of the Stanford 
classification system is that it classi-
fies patients into those that require 
emergent surgery (type A) or those 
that can be managed without emer-
gent surgery (type B).13 According 
to IRAD, 62% of dissections are type 

Table 2: Clinical 
Presentation

History
•	Pain	

	 -	Chest	or	back	pain
	 -	Stabbing,	abrupt	onset
•	Diaphoresis
•	Nausea/vomiting
•	Sense	of	doom
•	Syncope

Physical	Exam
•	Hypertensive
•	Hypotensive
•	Pulse	deficit
•	Aortic	murmur
•	Neurological	signs

	 -	Stroke
	 -	Syncope
	 -	Paralysis
•	Vascular	insufficiency

	 -	Renal	infarction
	 -	Limb	ischemia
	 -	Mesenteric	ischemia
•	Acute	myocardial	infarction
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A and 38% of dissections are type B.3 
For the purposes of this paper, the 
Stanford classification system will be 
used. 

Clinical Presentation
History. The most frequently 

reported symptom is acute chest or 
back pain (> 90%).11 The pain occurs 
abruptly, is most severe at onset, 
and is more likely to be described as 
sharp or stabbing than tearing or rip-
ping.11,15 According to IRAD, 84.8% 
of patients reported pain with abrupt 
onset and 90.6% of patients reported 
severe pain as the presenting symp-
tom.3 Clinical presentations are sum-
marized in Table 2. 

The location of pain reflects the 
site of initial intimal disruption. 
Anterior chest pain is more indica-
tive of involvement of the ascending 
aorta, pain that radiates to the neck, 
throat, or jaw is associated with dis-
section of the aortic arch, and pain in 
the intrascapular, back, or abdomen 

is more likely to involve the descend-
ing aorta.3 Propagation of the dissec-
tion can present as migration of pain 
but only occurs in 17% of cases.11

In addition, patients can have 
associated systemic symptoms 
such as diaphoresis, nausea, vomit-
ing, or lightheadedness. They can 
appear anxious and express a sense 
of doom.39 Painless aortic dissec-
tions are rare, associated with older 
patients, chronic in nature, and more 
often occur in type A dissections.1

Physical Exam. Physical exam 
findings in acute aortic dissection 
are dependent upon the location 
and extent of the dissection. While a 
history of hypertension is common, 
not all patients are hypertensive 
on initial presentation.3 The IRAD 
results indicate that hypertension 
is found in 70% of patients with a 
type B dissection, compared to 36% 
percent with a type A dissection.3 In 
patients with hypotension, suspect 
either pericardial tamponade from 
progression of the dissection into the 
pericardium or hypovolemia from 
rupture through the adventitia.11 
Pseudohypotension, falsely low or 
absent blood pressure measurement 
in the arms, may also occur with aor-
tic dissection. This finding is due to 
acute compromise of arterial flow to 
the subclavian artery.11

Pulse deficit, defined as a weak or 
absent carotid, brachial, or femoral 
pulse, may be present in 10-30% of 
patients with an acute aortic dissec-
tion.3,39,40 It is caused by impaired 
or absent blood flow to peripheral 
vessels and results from two mecha-
nisms: an intimal flap may cover the 
true lumen of the vessel or the dis-
secting hematoma may compress an 
adjacent true lumen.11

Aortic regurgitation is present in 
about 32% of patients and is more 
common in type A dissections (44%) 
than type B dissections (12%).3 The 
diastolic decrescendo murmur is best 
auscultated over the right sternal 
border in patients with an aortic dis-
section, as compared to the left ster-
nal border in patients with primary 
aortic valve disease.1 

Neurological deficits, including 
stroke, syncope, or paralysis, can 

result from extension of the dissec-
tion into the carotid arteries and 
may be seen in up to 40% of patients 
with type A dissection.41 Neurologic 
symptoms may dominate the clini-
cal picture and lead to a delay in 
the diagnosis of dissection.39 Stroke 
can occur in up to 10% of patients.1 
Syncope is more commonly seen in 
type A dissections (13%) than type 
B dissections (4%) and is usually 
associated with poorer outcomes.3 
Paraplegia can also occur if there is 
involvement of the arteries that sup-
ply the spinal cord.10

Vascular insufficiency can occur in 
any branch vessel leading to a variety 
of characteristic symptoms resulting 
from ischemia. It is estimated that 
approximately 30% of patients with 
acute aortic dissections develop isch-
emic complications.1 Extension into 
the abdominal aorta and involvement 
of the renal artery or the iliac artery 
can cause renal ischemia/infarction 
or acute lower extremity ischemia, 
respectively. Mesenteric ischemia 
or infarction occurs in about 5% of 
dissections.39

Acute myocardial infarction pres-
ents in up to 5% of patients with a 
type A dissection, resulting in coro-
nary occlusion.27 The right coronary 
artery is most commonly involved, 
leading to an acute inferior myocar-
dial infarction.39 

Diagnosis
Electrocardiography. The elec-

trocardiogram (ECG) is a part of 
the initial diagnostic evaluation of 
the patient with chest pain but is of 
limited use in the diagnosis of aortic 
dissection. Up to 31% of ECGs in 
patients with acute aortic dissection 
are normal.11 

The more challenging diagnostic 
dilemma arises in the patient with 
acute aortic dissection with proximal 
dissection involving the right coro-
nary artery. The ECG in this case 
may show an inferior wall myocardial 
infarction, and the signs and symp-
toms such as pain, diaphoresis, and 
hypotension can be difficult to differ-
entiate from acute myocardial infarc-
tion.11 Routine interventions for 
inferior wall myocardial infarction, 

Figure 1: Classification

Aortic	dissection	classification.	Type	
A	(proximal)	involves	the	ascending	
aorta,	either	as	part	of	a	more	extensive	
dissection	(DeBakey	I)	or	in	isolation	
(DeBakey	II).	Type	B	(distal	or	DeBakey	III)	
dissections	arise	beyond	the	takeoff	of	the	
great	vessels.
Adapted	from	Braverman	AC.	Aortic	
dissection:	Prompt	diagnosis	and	
emergency	treatment	are	critical.	Cleve 
Clin J Med 2011;78:685-696.	With	
permission	from	The	Cleveland	Clinic	
Foundation.	©	2011	The	Cleveland	Clinic	
Foundation.	All	rights	reserved.
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including anticoagulants and anti-
platelet agents as well as thrombolyt-
ics could be fatal in a patient with an 
acute aortic dissection. 

Chest Radiography. Chest radi-
ography is a useful study in patients 
with suspected acute aortic dissec-
tion. It is fast, readily available, and 
is abnormal in 80-90% of patients 
with acute aortic dissection.11 
Unfortunately, the findings are often 
non-specific and rarely diagnostic.1,11 
Up to 12% of patients with acute 
aortic dissection will have a normal 
chest radiograph,11 and findings 
may be so subtle that they cannot 
be identified on a portable chest 
radiograph.42

Mediastinal widening (> 8 cm) is 
the most commonly occurring find-
ing on chest radiograph in patients 
with acute aortic dissection and 
is seen in approximately 63% of 
patients with type A dissections and 
56% of patients with type B dissec-
tions.3 (See Figure 2.) Other less 
commonly observed findings include 
a double shadow of the aortic wall 
(indicating true and false lumens), 
disparity in the size of the ascend-
ing and descending aorta, a local-
ized bulge along a normally smooth 
aortic contour, obliteration of the 
aortic knob, left pleural effusion, 
or displacement of the trachea or 
nasogastric tube to the right.1,11,43 
The “calcium sign” is a rarely seen 
radiographic sign in aortic dissection.  
Normally, if intimal calcification is 
seen, it is snug against the outer 
border of the aorta; however, with 
dissection of the media, this calcifica-
tion can become separated from the 
outer wall by more than 5 mm.11

Confirmatory Imaging. The 
diagnosis of acute aortic dissection 
will almost always require further 
imaging studies. 

Aortography. Historically, retro-
grade aortography was the standard 
method of evaluating aortic dissec-
tion and was considered the “gold 
standard” for the diagnosis; however, 
it has been superseded by other less 
invasive imaging modalities such as 
CTA, MRI, and TEE.14 Aortography 
has a high specificity of 94%, but the 
sensitivity has been reported to be 

as low as 88%, which is lower than 
other imaging modalities.1 Benefits 
to aortography include the ability to 
identify the site of origin of the origi-
nal dissection, branch artery involve-
ment, aortic regurgitation, and 
coronary involvement. Disadvantages 
include the invasive nature and 
length of time to complete the 
study, administration of contrast 
dye, and failure to diagnose IMH.1 
Aortography may be recommended 
in patients in whom visceral malper-
fusion is suspected or percutaneous 
interventions are being considered.16

Echocardiography. Transthoracic 
echocardiography (TTE), although it 
can be done at the patient’s bedside 
and is non-invasive, lacks sufficient 
sensitivity (77%-80%) to be used as 
an isolated imaging modality.1,39 TTE 
suffers from the inability to fully 
visualize the aortic arch or much 
of the descending aorta.11 TTE can 
identify pericardial effusion and tam-
ponade as well as aortic regurgita-
tion, and may be performed at the 
bedside while awaiting more sensitive 
imaging tests.11

Transesophageal echocardiogra-
phy (TEE) is an excellent imaging 
modality in the diagnosis of aortic 
dissection, with a sensitivity of 98% 
and specificity of 95%.44 TEE can 
detect pericardial effusion and aortic 
regurgitation similar to TTE and can 
image the majority of the thoracic 
aorta. Historically TEE was not as 
accurate at visualizing the aortic arch 
and distal ascending aorta; however, 
advances in probe technology have 
aided in the detection of this “blind 
spot.”11,39 It can be performed at the 
bedside with minimal sedation, it 
does not require contrast agents, and 
it is the procedure of choice in the 
unstable patient.11 Diagnosis is con-
firmed by identifying a mobile inti-
mal flap within the aortic lumen that 
separates the true and false lumen.1 
Disadvantages of TEE are that it is 
operator-dependent, does not pro-
vide any information below the dia-
phragm, and the ability of obtaining 
a TEE can be institution-dependent.

CT Angiography. CTA is a reli-
able imaging modality for diagnosing 
aortic dissection. It has a sensitivity 

of 95%-100% and a specificity of 
98%.14,44 It is the diagnostic test 
of choice in most institutions due 
to the ease of obtaining it, the fast 
turn-around time, and the ability 
to image the full aorta. In order 
to eliminate pulsation artifacts, it 
is best performed with electrocar-
diographic gating or multidetector 
scanning.39,45,46 Findings on CTA 
that suggest aortic dissection include 
dilation of the aorta, identification 
of an intimal flap, and demonstra-
tion of true and false lumina.11,45 
(See Figures 3 and 4.) CTA can also 
visualize pericardial effusion, aortic 
rupture, and branch vessel involve-
ment.39 Additionally, it can aid sur-
geons in delineating the extent of 
dissection and in planning operative 
management. The CTA protocol 
for aortic dissection should include 
unenhanced scans that provide infor-
mation about the presence of calcifi-
cations as well as the ability to detect 
an IMH.1,14 The main disadvantages 
to CTA are the administration of 
contrast agents as well as the need to 
leave the ED for imaging.15

A “triple-rule-out” CT is an 
appealing protocol used to visual-
ize the aorta, coronary arteries, and 
pulmonary arteries during a single 
scan with the use of several optimally 
timed boluses of contrast material 
and ECG gating.46 

Magnetic Resonance Imaging. 
Of all the imaging modalities, MRI 
has consistently been shown to 

Figure 2: Chest X-ray

 

Figure 2: Chest Xray showing widened mediastinum   Chest	X-ray	showing	widened	mediastinum
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have the highest sensitivity (98%) 
and specificity (98%).44 It provides a 
wealth of information, including the 
site of intimal tear, type and extent 
of dissection, aortic insufficiency, and 
differential flow velocities in the true 
and false channels and in the aortic 
side branches.11 Diagnosis is con-
firmed by visualization of a double 
lumen with intimal flap.1 MRI avoids 
the need for administration of con-
trast agents and saves the patient 
ionizing radiation.16 This imaging 
modality, however, is of limited use 
in the ED. MRI requires patients to 
leave the ED for extended periods 
of time for image acquisition, it is 
unsuited for the unstable patient due 
to limited monitoring capability, and 
it may not be available after hours. 
Additionally, it is contraindicated 
in patients with implantable devices 

and aneurysm clips.14 MRI is bet-
ter suited to following patients after 
aortic dissection, in patients with 
chronic aortic dissection, and in 
those with preexisting aortic disease.

Laboratory Tests
Laboratory tests are of little value 

in the diagnosis of aortic dissection. 
Unless the dissection extends into 
the coronary circulation, cardiac 
enzymes are often normal to mildly 
elevated. 

Recently, there have been studies 
of serum biomarkers to exclude aor-
tic dissection. Three markers under 
investigation are smooth muscle 
myosin heavy-chain protein (a pro-
tein released from damaged aortic 
media), soluble elastin fragments, 
and d-dimer levels. 

The d-dimer assay has been 

suggested as a useful screening tool 
to exclude acute aortic dissection and 
is attractive to the emergency physi-
cian due to the ease of obtaining it 
and its familiarity. Unfortunately, 
there is a subset of patients who 
develop a thrombosed false lumen 
and fail to stimulate the clotting 
cascade, creating a false-negative 
d-dimer level.47 The sensitivity has 
been reported to be between 94%-
97%, but the lower limit of the con-
fidence interval can approach 85%, 
which is unacceptable for excluding 
a life-threatening illness.43,47 Several 
meta-analyses have suggested that a 
d-dimer value of 500 ng/mL (simi-
lar cutoff to pulmonary embolism) 
provides an acceptable sensitivity 
in ruling out acute aortic dissec-
tion.48,49 Given the limited sample 
sizes, inconsistent methodology, and 
different d-dimer cut-off values, it 
is currently recommended that the 
d-dimer not be used to exclude acute 
aortic dissection.

Management
Initial Management. The initial 

management of type A and type B 
aortic dissections is similar: stabi-
lize the patient, decrease the blood 
pressure, and diminish the shearing 
forces on the aorta. The target blood 
pressure in aortic dissection is 100 to 
120 mm Hg systolic with a heart rate 
of less than 60.11 Early pain manage-
ment with opioids will decrease the 
sympathetic tone and assist in blood 
pressure control. Morphine sulfate 
is recommended for pain relief, but 
fentanyl is preferred for patients 
with labile blood pressures. A beta-
blocker is always first line in treating 
aortic dissection, since administra-
tion of vasodilators can reflexively 
increase the heart rate. (See Table 
3.) Beta-blockers also reduce the 
shear stresses on the aorta and play 
a critical role in managing aortic 
dissection.39

Resuscitation should proceed as 
with any unstable patient. If the 
patient is hypotensive secondary 
to pericardial tamponade or aortic 
rupture, IV fluids are the mainstay 
of therapy, as well as immediate 
transport to the operating room. 

Figure 3: Stanford Type A Aortic Dissection

Stanford	type	A	aortic	dissection.	(a)	Axial	image	through	the	thorax	shows	
dissection	flap	involvement	of	the	aortic	root	and	descending	aorta.	(b)	Axial	image	
through	the	thorax	shows	the	dissection	flap	in	the	aortic	arch.
Reprinted	with	permission	from:	McMahon	MA,	Squirrell	CA.	Multidetector	CT	of	
aortic	dissection:	A	pictorial	review.	Radiographics 2010;30:445-60.	

Figure 4: Stanford Type B Aortic Dissection

Stanford	type	B	aortic	dissection.	(a,	b)	Axial	images	obtained	at	different	levels	
show	a	Stanford	type	B	aortic	dissection	that	involves	the	descending	thoracic	
aorta	distal	to	the	left	subclavian	artery.
Reprinted	with	permission	from:	McMahon	MA,	Squirrell	CA.	Multidetector	CT	of	
aortic	dissection:	A	pictorial	review.	Radiographics 2010;30:445-60.		
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Pericardiocentesis is not indicated 
in aortic dissection, as the proce-
dure may actually cause a rebound 
in intra-aortic pressure and raise 
the blood pressure, thus worsening 
outcomes.50

Esmolol and labetalol are com-
monly used first-line anti-hyperten-
sive agents in the treatment of aortic 
dissection. The benefit to esmolol 
is that it is easily titrated and has a 
fast-on and fast-off mechanism of 
action. Labetalol has both alpha- and 
beta-blocking activity. The selective 
beta-blockers such as metoprolol 
or atenolol should be considered 
in patients with chronic obstruc-
tive pulmonary disease or asthma. 
Calcium channel blockers (diltiazem 
or verapamil) may be used if beta-
blockers are contraindicated. 

Sodium nitroprusside can be used 

in conjunction with beta-blockers for 
additional blood pressure control if 
systolic blood pressure remains above 
120 mm Hg. Nitroprusside should 
not be used without first controlling 
the heart rate with beta-blockade, 
since vasodilation may trigger a reflex 
activation of the sympathetic nervous 
system leading to enhanced ventricu-
lar contraction and increased aortic 
wall shear stress.1

Hydralazine should be avoided, as 
it can increase aortic wall shear stress 
and its effect is less predictable than 
that of other drugs mentioned. If 
hypertension is refractory to medica-
tions, consider renal artery hyper-
tension secondary to the dissection 
causing renal malperfusion.39

Acute Type A Aortic Dissection. 
In addition to resuscitation and 
blood pressure stabilization, acute 

type A aortic dissections require 
prompt surgical treatment in which 
the intimal tear is resected and 
replaced with a graft to redirect 
blood into the true lumen.11,51 
When aortic regurgitation compli-
cates acute type A dissection, it is 
necessary to either repair the valve 
through resuspension or replace the 
valve during surgery.39

There are several circumstances 
in which exclusive medical manage-
ment may be considered, including 
completed stroke with Glasgow 
Coma Scale ≤ 5, multiple comor-
bid conditions (cancer, multi-organ 
system failure, advanced age), and 
prior aortic valve replacement.50,52,53 

Completed stroke is considered a 
relative contraindication to surgical 
repair because of the concern that 
anticoagulation and reperfusion may 

Table 3: Anti-hypertensive Medications

Name Starting	Dose Maintenance	Dose Comments

1st Line

Esmolol	(beta-blocker) 500	mcg/kg	IV Continuous	IV	50-300	mcg/kg/min Short	acting,	may	test	to	see	if	
patient	tolerates	beta-blocker

Propranolol	(beta-
blocker)

1-3	mg	IV 1-3	mg	IV	every	4	hours No	IV	infusion	available

Metoprolol	(beta-blocker) 5	mg	IV	every	2	min	x	3 5	mg	IV	every	6	hours	or	50	mg	PO	
every	6	hours

No	IV	infusion	available

Labetalol	(alpha	and	
beta	blocker)

20	mg	IV,	then	40-80	mg	
IV	every	10	min	(max	300	
mg)

Continuous	IV	1-2	mg/min,	titrate	to	
6	mg/min

Good	first-line	treatment
Watch	for	prolonged	hypotension	and	
bradycardia	due	to	its	long	half-life

Morphine	(opioid	
analgesic)

0.1	mg/kg	IV 4-8	mg	IV	every	4-6	hours

Hydromorphone	(opioid	
analgesic)

1	mg	IV 1-4	mg	IV	every	3-6	hours

Fentanyl	(opioid	
analgesic)

1-2	mcg/kg	IV	q30-60	min 1-3	mcg/kg/hr	continuous	IV	
infusion

Least	potential	to	cause	hypotension,	
good	for	patients	with	labile	BPs

2nd Line
Sodium	nitroprusside	
(vasodilator)

0.5-3	mcg/kg/min	IV	(max	
10	mcg/kg/min	x	10	min)

Continuous	IV	1-3	mcg/kg/min Preferred	vasodilator,	only	to	be	used	
if	additional	blood	pressure	control	
is	required	after	beta-blockade,	can	
cause	cyanide	toxicity

Nitroglycerin	
(vasodilator)

5	mcg/min	IV Continuous	IV	5	mcg/min,	increase	
5-20	mcg/min	every	3-5	minutes	
(max	200	mcg/min)

Non-preferred	vasodilator,	no	
evidence	to	support	its	use

Diltiazem	(calcium	
channel	blocker)

0.25	mg/kg	IV	(max	25	
mg)

Continuous	IV	5-10	mg/hour Used	primarily	if	patient	has	major	
contraindications	to	beta-blockers	
(allergy,	lung	disease,	heart	failure)Verapamil	(calcium	

channel	blocker)
2.5-5	mg	IV May	repeat	5-10	mg	IV	in	30	min	

(max	20	mg/total	dose)
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convert ischemic stroke to hemor-
rhagic stroke.14,50

Currently, research is being con-
ducted to determine the role of 
endovascular treatment or a com-
bined surgical and endovascular 
approach.14,54 

Occasionally, patients with type 
A aortic dissections will present to 
the ED or be transferred to a ter-
tiary care center more than 48 hours 
after the initial event. These cases 
are deemed subacute dissections 
and have already passed through the 
initial most deadly period. It may 
be reasonable in such cases, after 
discussing with the cardiothoracic 
surgeon, to initiate medical manage-
ment and delay nighttime surgery 
until the next morning.42

Acute Type B Aortic Dissection. 
Current standard of care for acute 
uncomplicated type B aortic dissec-
tions is medical management with 
strict blood pressure control.55-57  

Open surgical treatment for type B 
dissections is generally reserved for 
complicated presentations and has 
a mortality of 21-50%.58 Patients to 
consider for surgical or endovascular 
treatment of acute type B dissections 
include those with signs of malp-
erfusion (organ or limb ischemia), 
progressive dissection, intractable 
pain, uncontrolled hypertension, 
or impending aortic rupture.13,25,59 
Surgical repair can be complicated by 
spinal cord ischemia, renal ischemia, 
dysrhythmias, stroke, or end organ 
ischemia.57

Endovascular repair with aortic 
stent grafting has become increas-
ingly used instead of open surgical 
repair in patients with complicated 
acute type B dissections, with the 
goal being to redirect the blood 
flow into the true lumen and cause 
thrombosis of the false lumen.58 
Current evidence suggests that this 
technique yields similar mortality 
(11%) to that of patients with com-
plicated type B aortic dissections 
treated medically (9%).60 

Asymptomatic Thoracic Aortic 
Aneurysm. It is not uncommon 
that an asymptomatic thoracic aortic 
aneurysm is found incidentally on 
CT. Studies have shown that after 

an aneurysm reaches 6 cm in the 
ascending and 7 cm in the descend-
ing aorta, the complication rates 
are greatly increased.61,62 Therefore, 
it is recommended that patients 
with an aneurysm of the ascend-
ing aorta greater than 5.5 cm or of 
the descending aorta greater than 6 
cm undergo surgical intervention.62 
The cutoff is lower in patients with 
genetic conditions such as Marfan 
syndrome or Ehlers-Danlos. Any 
patient with even a mildly dilated 
aorta (> 3.5 cm) needs annual 
screening by their primary care 
physicians.

Intramural Hematoma. IMH 
is classified similar to aortic dissec-
tion and is considered a precursor 
to aortic dissection. The treatment 
principles are similar in that patients 
with uncomplicated type B IMH 
are treated medically. The evidence 
for surgical treatment of type A 
IMH is less robust, but mortality 
may be slightly lower with surgical 
intervention.14,15 

Penetrating Aortic Ulcer. A PAU 
develops as a result of atherosclerotic 
plaque rupture and can be associated 
with IMH. They are predominately 
located in the descending aorta. No 
generally accepted therapeutic regi-
mens have been established for the 
treatment of PAU apart from tight 
blood pressure control.14,22

Pregnancy and Aortic 
Dissection

Treatment of acute aortic dissec-
tion during pregnancy is depen-
dent upon the type of dissection as 
well as gestational age. Pregnant 
patients with type B dissections are 
treated similar to non-pregnant 
patients with IV beta-blockers and 
nitroprusside.63 Type A dissections 
require surgical intervention. If 
the fetus is less than 28 weeks, it 
is recommended to perform surgi-
cal repair with the fetus in utero, 
and after 32 weeks, surgical repair 
is performed concomitantly with 
cesarean section.30,64 Between 28 
and 32 weeks gestation, the risk to 
the fetus being delivered prema-
ture is weighed against maternal 
condition.64 

Cocaine and Aortic 
Dissection

Management principles are similar 
in patients with cocaine-related aor-
tic dissection. The drugs of choice, 
however, vary slightly for those 
with cocaine-related aortic dissec-
tion. There is a long-standing fear 
that beta-blockade in patients with 
cocaine use will lead to unopposed 
alpha adrenergic receptor-mediated 
vasoconstriction and severe hyper-
tension.65 Therefore, benzodiaz-
epines, either in bolus doses or 
continuous infusion, are the first-line 
treatment of cocaine-induced hyper-
tension. Phentolamine may be con-
sidered for refractory hypertension.65 
The role of labetalol and calcium 
channel blockers in cocaine-related 
aortic dissection is still uncertain.65

Chronic Aortic Dissection
Chronic aortic dissection is primar-

ily managed with long-term blood 
pressure management and close 
follow-up. Indications for resec-
tion include diameter greater than 6 
cm, enlargement of more than 7 to 
10 mm in one year, recurrent per-
sistent pain, and localized saccular 
dilation.42

Follow-up
Patients with aortic dissection 

should be maintained indefinitely 
on antihypertensives including 
beta-blockers and ACE inhibitors 
as tolerated. They require peri-
odic monitoring for complications, 
including aortic insufficiency, aneu-
rysm formation, re-dissection, and 
rupture. Patients who have survived 
acute aortic dissection should be 
re-imaged at 1, 3, 6, and 12 months 
after the event and then every 1-2 
years thereafter, with MRI being the 
imaging modality of choice.65

Recurrent Symptoms 
After Surgical Repair or 
Endovascular Stenting

Patients who present to the ED 
after surgical repair or endovascular 
stenting represent a unique group 
of patients, with the most common 
cause of death in long-term survivors 



www.emreports.com  Emergency Medicine Reports / Volume 33, Number 22 / October 8, 2012 265

being rupture of the aorta due to a 
subsequent dissection or aneurysm 
formation.1 Once the aorta is greater 
than 6 cm in diameter, there is a 12% 
annual mortality rate secondary to 
false lumen rupture.51 Approximately 
15% of operative survivors will 
require late reoperation at an average 
of 5 years postoperatively.42

Outcomes/Mortality
Outcomes in aortic dissection still 

remain poor. An estimated 21% of 
patients with aortic dissection die 
before reaching the hospital.1 Acute 
type A dissection has a mortality of 
1-2% per hour during the first 24-48 
hours and a 62-91% mortality if 
untreated within one week.14 Even 
with surgical correction, the 14-day 
mortality rate for acute type A dis-
sections is about 25%, and reported 
survival rates after hospitalization 
range from 52% to 94% at one year 
and 45% to 88% at 5 years.39 

The early mortality rate for acute 
type B dissections treated medically 
is around 10% compared to 25% to 
50% for those treated surgically.39 
Long-term survival rates after acute 
type B dissections range from 56% 
to 92% at 1 year and 48% to 82% 
at 5 years.39 Patients who present 
with side-branch vessel involvement, 
paraplegia, and shock have a poorer 
prognosis.

Medicolegal 
Considerations

There are no reliable history or 
physical examination findings to 
exclude aortic dissection, and these 
patients are often misdiagnosed with 
other clinical conditions present-
ing with chest pain, including acute 
coronary syndrome.66 Most cases 
of missed dissection that prompted 
legal action involved death or stroke, 
with the majority of cases centered 
on delay in diagnosis.67

Critical components of the his-
tory and physical exam that should 
prompt the treating physician to 
consider the diagnosis of aortic dis-
section include: abrupt onset of pain, 
pulse or blood pressure differentials, 
abnormal chest radiograph findings, 
unexplained syncope, acute-onset 

Figure 5: Diagnostic Algorithm for Patients with Suspected 
Aortic Dissection

Suspect	aortic	dissection	with	history	and	physical	exam

Initial stabilization:
1.	Intravenous	access,	fluid	bolus,	oxygen,	cardiac	
monitor,	labs,	type	and	crossmatch
2.	ECG	and	CXR
3.	Cardiothoracic	surgery	consult	early

Blood pressure control:
Hypertensive
1.	Beta-blocker	or	calcium	channel	blockers	IV	
(Goal:	systolic	BP	100-120	mm	Hg,	HR	<	60)
2.	Nitroprusside	(if	needed)
Hypotensive
1.	IV	fluids
2.	Pressors	if	needed

Diagnostic Imaging
1.	Contrast	enhanced	CT	scan	(preferred)
2.	TEE	(if	unstable)
3.	Aortography
4.	MRI/MRA

High	clinical	
suspicion?

Further imaging:
Additional	imaging	
with	cardiothoracic	
surgery	consult

Aortic	dissection,	IMH,	
or	PAU?

Stanford Type A:
1.	Medical	
management
2.	Operative	repair

Stanford Type B:
1.	Transfer	to	ICU
2.	Medical	management
3.	Surgery/endovascular	
stent	in	certain	patients:
A.	Malperfusion
B.	Progressive	dissection
C.	Intractable	pain
D.	Uncontrolled	hypertension
E.	Impending	aortic	rupture

No

Yes
Yes

Key:
ECG:	electrocardiograph;	CXR:	chest	X-ray;	CT:	computed	tomography;	MRI:	magnetic	
resonance	imaging;	MRA:	magnetic	resonance	angiogram;	TEE:	transesophageal	echo;	
IMG:	intramural	hematoma;	PAU:	penetrating	aortic	ulcer;	ICU:	intensive	care	unit
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congestive heart failure, those 
patients who have chest pain in addi-
tion to another complaint such as 
weakness, neurologic complaints, 
extremity or abdominal pain, and 
patients who are younger than the 
typical patient with acute coronary 
syndrome.45,73

Disposition
Disposition of all patients with 

acute aortic dissections needs to be 
to an intensive care unit skilled in 
handling such patients. Prompt diag-
nosis and transfer to a tertiary care 
center with cardiothoracic capability 
can be life-saving. 

Conclusion
Aortic dissection is an uncom-

mon but potentially fatal disease. 
Early diagnosis and treatment is 
essential. All patients with aortic 
dissection require strict blood pres-
sure control, and those with type 
A dissections require prompt surgi-
cal intervention. Mortality rates 
are time-dependent, and despite 
advances in technology, morbidity 
and mortality in aortic dissection 
remain high.
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Physician CME Questions

1. Which of the following is the most com-
mon risk factor for the development of 
aortic dissection?
A. Marfan syndrome
B. hypertension
C. bicuspid aortic valve
D. cocaine use
E. pregnancy

2. Which of the following statements regard-
ing the pathogenesis of aortic dissection is 
true?
A. Aortic dissections only propagate in 

the anterograde fashion.
B. The most common site of intimal tear 

is the right posterolateral aorta. 
C. Penetrating aortic ulcers carry a 

poorer prognosis than intramural 
hematoma or classical aortic dissec-
tion. 

D. Aortic dissection is believed to be 
caused from the degeneration of the 
intimal layer.

3. The development of penetrating aortic 
ulcers is associated with what process?
A. hypertension
B. hemorrhage
C. atherosclerosis
D. connective tissue disorder

4. An acute aortic dissection limited to the 
descending aorta with propagation to the 
iliac arteries can be classified as:
A. Stanford type A dissection
B. De Bakey type I 
C. De Bakey type II
D. Stanford type B dissection

5. Which of the following statements best 
describes the clinical presentation of 
patients with aortic dissections?
A. Aortic regurgitation is more common 

in type B dissections.
B. The location of pain can help localize 

the area of injury.
C. Lack of hypertension essentially rules 

out the diagnosis of aortic dissection.
D. Patients describe the pain more as a 

stabbing than sharp.

6. Which of the following clinical presenta-
tions of an acute dissection are associated 
with worse mortality?
A. 65-year-old male with acute onset of 

crushing back pain
B. 70-year-old male with acute onset of 

stabbing chest pain with a weak femo-
ral pulse

C. 30-year-old male with Marfan syn-
drome and chest pain

D. 25-year-old male with acute onset of 
chest pain and history of cocaine use

7. What is the most common finding on a 
chest X-ray?
A. normal chest X-ray
B. calcium sign
C. obliteration of the aortic knob
D. left pleural effusion
E. mediastinal widening

8. Which of the following statements is 
true regarding the various diagnostic 
modalities?
A. A negative transthoracic echocardiog-

raphy effectively rules out an aortic 
dissection.

B. Laboratory tests are of great value in 
the diagnosis of aortic dissection.

C. CTA has a high sensitivity and 
specificity and is the diagnostic test of 
choice in most institutions.

D. Aortography has the highest sensitiv-
ity of all the diagnostic modalities. 

9. Which of the following is the best first-
line agent for blood pressure control 
in the initial management of aortic 
dissections?
A. esmolol 
B. nitroprusside
C. hydralazine
D. hydrochlorothiazide

10. For type A dissection, exclusive medical 
management may be considered for which 
of the following conditions:
A. young age
B. ongoing stroke
C. prior aortic valve replacement
D. patient on anticoagulation
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Exclusive to our subscribers Rapid Access Management Guidelines

Aortic Dissection

Risk Factors

Clinical PresentationClassification

Chest X-ray

Stanford Type A Aortic Dissection

Acquired
• Hypertension
• Age
• Male gender
• Aortic aneurysm
• Cocaine
• Iatrogenic trauma
• Blunt trauma

Congenital
• Connective tissue disorder 

(Marfan syndrome, Ehlers-
Danlos)

• Bicuspid aortic valve
• Aortitis

History
• Pain 

 - Chest or back pain
 - Stabbing, abrupt onset

• Diaphoresis
• Nausea/vomiting
• Sense of doom
• Syncope

Physical Exam
• Hypertensive
• Hypotensive
• Pulse defi cit
• Aortic murmur
• Neurological signs

 - Stroke
 - Syncope
 - Paralysis

• Vascular insuffi ciency
 - Renal infarction
 - Limb ischemia
 - Mesenteric ischemia

• Acute myocardial infarction

Aortic dissection classifi cation. Type 
A (proximal) involves the ascending 
aorta, either as part of a more extensive 
dissection (DeBakey I) or in isolation 
(DeBakey II). Type B (distal or DeBakey III) 
dissections arise beyond the takeoff of the 
great vessels.
Adapted from Braverman AC. Aortic 
dissection: Prompt diagnosis and 
emergency treatment are critical. Cleve 
Clin J Med 2011;78:685-696. With 
permission from The Cleveland Clinic 
Foundation. © 2011 The Cleveland Clinic 
Foundation. All rights reserved.

Chest X-ray showing widened mediastinum

Stanford type A aortic dissection. (a) Axial image through the thorax shows 
dissection fl ap involvement of the aortic root and descending aorta. (b) Axial image 
through the thorax shows the dissection fl ap in the aortic arch.
Reprinted with permission from: McMahon MA, Squirrell CA. Multidetector CT of 
aortic dissection: A pictorial review. Radiographics 2010;30:445-60. 

Stanford Type B Aortic Dissection

Stanford type B aortic dissection. (a, b) Axial images obtained at different levels 
show a Stanford type B aortic dissection that involves the descending thoracic 
aorta distal to the left subclavian artery.
Reprinted with permission from: McMahon MA, Squirrell CA. Multidetector CT of 
aortic dissection: A pictorial review. Radiographics 2010;30:445-60.  
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Anti-hypertensive Medications

Diagnostic Algorithm for Patients with Suspected 
Aortic Dissection

Name Starting Dose Maintenance Dose Comments

1st Line

Esmolol (beta-blocker) 500 mcg/kg IV Continuous IV 50-300 mcg/kg/min Short acting, may test to see if 
patient tolerates beta-blocker

Propranolol (beta-
blocker)

1-3 mg IV 1-3 mg IV every 4 hours No IV infusion available

Metoprolol (beta-blocker) 5 mg IV every 2 min x 3 5 mg IV every 6 hours or 50 mg PO 
every 6 hours

No IV infusion available

Labetalol (alpha and 
beta blocker)

20 mg IV, then 40-80 mg 
IV every 10 min (max 300 
mg)

Continuous IV 1-2 mg/min, titrate to 
6 mg/min

Good fi rst-line treatment
Watch for prolonged hypotension and 
bradycardia due to its long half-life

Morphine (opioid 
analgesic)

0.1 mg/kg IV 4-8 mg IV every 4-6 hours

Hydromorphone (opioid 
analgesic)

1 mg IV 1-4 mg IV every 3-6 hours

Fentanyl (opioid 
analgesic)

1-2 mcg/kg IV q30-60 min 1-3 mcg/kg/hr continuous IV 
infusion

Least potential to cause hypotension, 
good for patients with labile BPs

2nd Line
Sodium nitroprusside 
(vasodilator)

0.5-3 mcg/kg/min IV (max 
10 mcg/kg/min x 10 min)

Continuous IV 1-3 mcg/kg/min Preferred vasodilator, only to be used 
if additional blood pressure control 
is required after beta-blockade, can 
cause cyanide toxicity

Nitroglycerin 
(vasodilator)

5 mcg/min IV Continuous IV 5 mcg/min, increase 
5-20 mcg/min every 3-5 minutes 
(max 200 mcg/min)

Non-preferred vasodilator, no 
evidence to support its use

Diltiazem (calcium 
channel blocker)

0.25 mg/kg IV (max 25 
mg)

Continuous IV 5-10 mg/hour Used primarily if patient has major 
contraindications to beta-blockers 
(allergy, lung disease, heart failure)Verapamil (calcium 

channel blocker)
2.5-5 mg IV May repeat 5-10 mg IV in 30 min 

(max 20 mg/total dose)

Suspect aortic dissection with history and physical exam

Initial stabilization:
1. Intravenous access, fl uid bolus, oxygen, cardiac 
monitor, labs, type and crossmatch
2. ECG and CXR
3. Cardiothoracic surgery consult early

Blood pressure control:
Hypertensive
1. Beta-blocker or calcium channel blockers IV 
(Goal: systolic BP 100-120 mm Hg, HR < 60)
2. Nitroprusside (if needed)
Hypotensive
1. IV fl uids
2. Pressors if needed

Diagnostic Imaging
1. Contrast enhanced CT scan (preferred)
2. TEE (if unstable)
3. Aortography
4. MRI/MRA

High clinical 
suspicion?

Further imaging:
Additional imaging 
with cardiothoracic 
surgery consult

Aortic dissection, IMH, 
or PAU?

Stanford Type A:
1. Medical 
management
2. Operative repair

Stanford Type B:
1. Transfer to ICU
2. Medical management
3. Surgery/endovascular 
stent in certain patients:
A. Malperfusion
B. Progressive dissection
C. Intractable pain
D. Uncontrolled hypertension
E. Impending aortic rupture

No

Yes
Yes

Key:
ECG: electrocardiograph; CXR: chest X-ray; CT: computed tomography; MRI: magnetic 
resonance imaging; MRA: magnetic resonance angiogram; TEE: transesophageal echo; 
IMG: intramural hematoma; PAU: penetrating aortic ulcer; ICU: intensive care unit


