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Aortic Dissection

Introduction
Aortic dissection is the result of a tear of the aortic intima that leads to bleed-

ing within the aortic media and the development of a hematoma in this poten-
tial space. Blood spreads along the length of the aorta and may disrupt function 
of the aortic valve and compress the blood vessels along its course. The hema-
toma also may rupture into other spaces within the chest, including the pericar-
dium, the pleura, or the mediastinum. Complications of aortic dissection result 
from blood loss and lack of oxygen-carrying capacity to tissues, mass effect from 
blood in the pericardium, and frank exsanguination. Essentially this means that 
with rupture of the aorta, death can occur within minutes as a consequence of 
blood loss or pericardial tamponade.

The first case of aortic dissection described in the medical literature was 
discovered in 1760 upon the death of King George II, who perished suddenly 
while straining on a toilet.1 Like some other “classic” conditions, aortic dissec-
tion is relative rare; the incidence of acute myocardial infarction is estimated to 
be up to 1,000 times greater than aortic dissection.2 Nonetheless, because aortic 
dissection is associated with high morbidity and rapid mortality, it is an impor-
tant diagnosis to consider when evaluating patients with chest and back pain in 
the emergency department (ED).

Classification of Aortic Dissection
Aortic dissection is described in terms of location and acuity. This is impor-

tant because the type and extent of the disease determines the need for surgical 
intervention. The two most commonly used classification systems for aortic 
dissection are Stanford and Debakey. In the Stanford system, dissections are 
delineated as Type A or B, and in the Debakey system, they are categorized as 
Types, I, II, or III. 

Type A dissections are all those that involve any part of the aorta proximal to 
the brachiocephalic artery, and Type B dissections involve only the portion dis-
tal to the brachiocephalic artery. (See Figure 1.) Type I dissections are those that 
begin in the ascending aorta and extend to or beyond the arch. Type II are those 
dissections only in the ascending aorta, and Type III are only in the descending 
aorta. “Acute” aortic dissections are those found within two weeks of the onset 
of pain, while subacute are within two to six weeks. Dissections are considered 
“chronic” if they are found six weeks or more after the onset of pain.

Epidemiology
For several reasons, the incidence of aortic dissection can only be estimated. 

Many cases of sudden death may be attributable to aortic dissection, but since 
most of these are in the elderly, and relatively few autopsies are performed in 
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EXECUTIVE SUMMARY
 z Classic findings of aortic dissection are uncommon.

 z Consider dissection when there is sudden onset of chest pain 
associated with visceral symptoms.

 z Intravenous contrast-enhanced CT is the imaging modality 
that is often readily available and highly accurate.

 z Intravenous beta-blockers should be the initial therapy in 
patients with the goal heart rate of around 60 beats per min-
ute and systolic blood pressure of less than 120 mmHg.

older people, the deaths may be signed 
off as caused by a myocardial infarc-
tion or arrhythmia. Incidence of aortic 
dissection has been estimated between 
2.5/100,000 and 6/100,000.3,4 In com-
parison, the rate of aortic aneurysm rup-
ture is double that. However, if limited 
only to patients who present to an ED 
complaining of back or chest pain, the 
rate of aortic dissection is reported to 
be as high as three out of 1,000.5 The 
International Registry of Acute Aortic 
Dissection (IRAD) published its first 
results in 2000. In that study, the mean 
age at onset was 63 years, and two out 
of three patients were male. Overall 
mortality was 27%, but this varied 
significantly depending on the type 
of dissection and whether surgical or 
medical management was undertaken. 
The mortality of untreated Type A aor-
tic dissection increases 1-2% every hour 
following onset, and in-hospital mortal-
ity is between 15-30%.6 With successful 
initial therapy, the five-year survival rate 
of Type A dissections is 75%.

Women present with aortic dissection 
at a rate half that of men, but women 
are more likely to have atypical symp-
toms and a delayed diagnosis. For exam-
ple, women are more likely than men 
to present with congestive heart failure 
or altered mental status.7,8 As a result, 
women have a higher mortality rate. 

Etiology and 
Pathophysiology

The aorta is a large, elastic artery 
composed of three layers: (see Figure 2)

• Intima: the inner layer covered in a 
single layer of endothelium;

• Media: the thickest layer composed 
of elastic tissue, smooth muscle cells, 
and collagen;

• Adventitia: the outer layer composed 
of loose connective tissue, which con-
tains the vasa vasorum (the blood supply 
to the aortic wall).

Aortic dissection is the result of a tear 
between the aortic intima and the inner 
layer of aortic media that allows blood 
to enter and split the layers of the aortic 
media. This leads to blood accumula-
tion in the potential space called a false 
lumen. Pulsatile blood tears through the 
length of the aorta and disrupts flow in 
the true lumen, resulting in hypoperfu-
sion of critical organs including brain, 
spine, gut, heart, and kidneys. Blood 
also may accumulate freely within the 
pericardium, stifling cardiac output. Free 
aortic wall rupture into the pleural space 
may result in blood loss and hypoten-
sion, along with respiratory compromise. 
This injury to the aortic wall can occur 
as a result of multiple factors: abnormal 
aortic wall stress, structural irregulari-
ties of the aortic media, or injury to the 
aortic wall.

Cystic medial necrosis, or cell death 
of the smooth muscle cells of the media, 
is described as a “prerequisite” for aortic 
dissection.9 Connective tissue disease, 
such as Marfan syndrome as well as 
chronic hypertension are both associ-
ated with this cell death process that 
weakens the aortic structure and pre-
disposes patients with these conditions 
to aortic dissection. Aortic dissection 
also can occur via spontaneous hemor-
rhage of the vasa vasorum due to hyper-
tension. This results in an intramural 
hematoma within the wall of the aorta 
and weakening of the media. Intramural 
hematomas are associated most com-
monly with Type B dissections in 
elderly patients.10 

Genetic disorders are associated with 
aortic dissection. Marfan syndrome, 
Ehlers-Danlos syndrome, and aortoan-
nular ectasia are all associated with 
increased risk of aortic dissection due to 
weakness of the aortic wall. Marfan syn-
drome is present in 50% of those pre-
senting with aortic dissection who are 
younger than 40 years of age, and most 
patients with Marfan syndrome who 
present with dissection also have a fam-
ily member who suffered a dissection.11 
Collagen vascular disease affects the 
mechanical properties of the aortic wall 
and the flow of blood through the aortic 
lumen, which contributes to weakness 
in the aortic wall and increased risk of 
dissection. Patients with bicuspid aortic 
valves also have a 5-18 times greater 
risk of aortic dissection compared to 
the general population, due to abnormal 
wall stress and presence of less elastic 
tissue in the aortic wall.12,13 

Hypertension is considered one of the 
most significant risk factors for aortic 
dissection. About 70-90% of patients 
with aortic dissection also have a diag-
nosis of hypertension. Smoking is not as 
strong a risk factor, but there are higher 
rates of tobacco abuse in patients diag-
nosed with aortic dissection.14 Stimulant 
use (i.e., cocaine, methamphetamine) 
and pheochromocytoma increase heart 
rate and stroke volume, which also can 
damage the aortic wall.

Chest pain is a common complaint 
among ED patients who use cocaine. In 
a recent case-control study of patients 
receiving ED care, 7% of patients with 

Table 1. Approximate Mortality Rate in Acute Aortic  
Dissection

Management Type A Type B
Medical Management 58% 11%

Surgical Management 27% 31%
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chest pain had a positive toxicology 
test for cocaine compared with 4% of 
controls (P < 0.001).15 Depending on 
the population studied, cocaine use was 
implicated in the diagnosis of aortic 
dissection anywhere from 0.5-37% of 

the time.16,17 A more recent assessment 
of the IRAD database demonstrated a 
link between a history of cocaine use 
and aortic dissection 1.8% of the time. 
Cocaine users with aortic dissection 
tended to be younger, have a higher 

body mass index, and were more likely 
to smoke than other aortic dissection 
patients. The mortality rate in cocaine 
users was lower than for those with 
Type A dissection and no history of 
cocaine use, likely due to their younger 
age of presentation. History of hyper-
tension, rates of atherosclerosis, and 
time from symptom onset to presenta-
tion were the same between cocaine 
users and those without a cocaine use 
history.18 

Half of dissections that occur in 
women younger than 40 years of age 
are associated with pregnancy. Genetic 
abnormalities of the aortic valve or 
aortic wall are present in the majority 
of these cases, but the presentation can 
be spontaneous. Hormonal changes, 
coupled with increased heart rate and 
stroke volume as a result of the normal 
physiological changes of pregnancy, 
are associated with the increased risk 
of aortic dissection. Aortic dissection 
is diagnosed most commonly during 
the third trimester or early postpartum 
timeframe and should be considered in 
the differential diagnosis of chest pain 
in these patients.19 

Clinical Features
Aortic dissection is a difficult diag-

nosis to make since it mimics so many 
more common diagnoses and often does 
not present with “typical” symptoms. 
Among the most worrisome historical 
concerns are:

• Acute, sudden-onset, severe chest 
pain;

• Family history of aortic disease;
• Known aortic valve disease, thoracic 

aortic aneurysm, or connective tissue 
disease;

• Recent aortic manipulation;
• Pain that is “ripping” or “tearing” in 

nature, or that migrates to the back or 
abdomen;

• Visceral symptoms of nausea, 
vomiting, sweating, apprehension, or 
lightheadedness.

About 4% of cases may be painless, 
especially in those patients with diabe-
tes, prior diagnosis of aortic disease, or 
dissection of iatrogenic origin, and in 
older patients. There is increased mor-
tality in these patients, often related to 
delay in diagnosis.20 

Physical exam findings described 

Figure 1. Aortic Dissection Type A and Type B

Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography  
© 2011-2016. All Rights Reserved.

Figure 2. Cross Section of Aorta

Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography  
© 2011-2016. All Rights Reserved.
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as “typical” in textbooks often are not 
present in patients with aortic dissec-
tion, and their absence cannot be relied 
upon to adequately exclude a patient 
with a high pretest probability of aor-
tic dissection. Systolic blood pressure 
difference of > 20 mmHg previously 
has been reported as convincing evi-
dence for aortic dissection,21 but new 
evidence suggests that up to 20% of 
unaffected people may have this find-
ing.10 Similarly, a 2002 meta-analysis 
demonstrated that only 31% of patients 
with aortic dissection had pulse defi-
cits or blood pressure differentials, and 
although the presence of these findings 
increased the possibility of aortic dis-
section, absence of the finding did not 
adequately exclude aortic dissection.22 

High-risk physical findings include:
• Pulse deficits or systolic blood pres-

sure differential: both associated with 
worse outcomes;

• New-onset aortic regurgitation 
(especially if complicated by pericardial 
tamponade): new diastolic murmur, jug-
ular venous distention, tachycardia and 
muffled heart sounds, hypotension;

• Syncope: present 13% of the time in 
aortic dissection, resulting from acute 
cardiac dysfunction or vascular outflow 
obstruction; associated with increased 
rates of stroke or other neurologic 
deficits and higher rates of death in the 
hospital;23 

• Hypotension or shock state: associ-
ated with worse outcomes, especially if 
related to aortic rupture or pericardial 
tamponade, the most common causes of 
death in Type A dissections;

• Focal neurologic deficits: stroke 
symptoms plus chest pain should raise a 
high level of concern for aortic dissection. 
Proximal arch dissections may cause 
intracranial deficits, while distal arch 

dissections can cause spinal cord and 
lower extremity weakness. It is critical 
to identify the presence of aortic dis-
section during stroke, as thrombolytic 
medications are contraindicated in this 
circumstance and can result in death.

• Mesenteric ischemia is the most 
common gastrointestinal complica-
tion of aortic dissection and also the 
most frequent cause of death in Type B 
dissection.8 

Seemingly benign presentations, such 
as sore throat, hoarseness, or dysphagia, 
can be associated with mass effect from 
compression of the proximal aorta and 
aortic arch. (See Table 2.) 

Diagnosis
Routine screening tests available to 

evaluate patients with chest pain in the 
ED are usually of limited utility in the 
diagnosis of aortic dissection. The pri-
mary value is to confirm the presence of 
another disease process, although aortic 
dissection can coexist with many other 
etiologies of chest, back, or abdominal 
pain. Electrocardiography, serum lab 
markers, and chest radiography are tests 
that can be obtained rapidly and usually 
routinely. CT angiography is the most 
useful imaging test to detect aortic dis-
section in the ED, but transesophageal 
echo also has some utility in the man-
agement of unstable patients.

Electrocardiography

The IRAD investigators found that 
the electrocardiogram (ECG) was 
normal in about 30% of cases. Another 
2016 study retrospectively analyzed 
ECGs from patients with acute Type A 
aortic dissections and found that 38% 
of the time, acute ischemic changes 
were present, with 16% of patients 
having a concurrent ST-elevation 

myocardial infarction (STEMI). This 
may cause some clinicians concern since 
the treatment for a STEMI is signifi-
cantly different than the treatment of 
aortic dissection. The 2010 American 
Heart Association (AHA) guidelines, 
however, state that patients with a 
low-risk history and physical exam 
for aortic dissection who present with 
ECG changes consistent with an acute 
coronary syndrome should be man-
aged with coronary reperfusion therapy. 
Further imaging of the aorta should be 
undertaken only if no culprit lesion is 
detected on angiography.

Chest Radiography

Chest radiography is neither specific 
nor sensitive for aortic dissection, and 
is of limited value to make a diagnosis 
in most patients. A completely normal 
chest radiograph reduces the prob-
ability of aortic dissection in low-risk 
patients, and is a recommended study 
in low- and intermediate-risk patients. 
Contrast-enhanced CT of the chest is 
the diagnostic test of choice in those at 
high risk. A normal chest X-ray should 
not be used to rule out the disease in 
high-risk patients. A widened medi-
astinum or abnormal aortic contour 
increases the likelihood of aortic dis-
section, but was found to have a sensi-
tivity of 64% in one prospective study.24 

Laboratory Analysis

Use of the D-dimer as a screening 
test to exclude aortic dissection in low-
risk patients has not been evaluated in a 
large prospective trial. The AHA guide-
lines recommend against the use of 
D-dimer as a diagnostic tool in patients 
being evaluated for aortic dissection 
because of a lack of evidence support-
ing its use.8 The American College of 
Emergency Physicians (ACEP) guide-
lines state that although there are limi-
tations to use of the D-dimer, using the 
lab test potentially may reduce unneces-
sary radiation exposure to some patients. 
Nonetheless, the ACEP guidelines 
also counsel “do not rely on D-dimer 
alone to exclude the diagnosis of aortic 
dissection.”25 

Computed Tomography

Newer multidetector CT (MDCT) 
scanners with 64 or more detector 

Table 2. Symptoms of Aortic Dissection

Symptom Structure Being Compressed  
by Aortic Dissection

Dyspnea or stridor Trachea

Hoarseness Recurrent laryngeal nerve

Horner’s syndrome (miosis, 
ptosis, anhidrosis)

Sympathetic chain (ipsilateral)

Dysphagia Esophagus
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rows have nearly perfect specificity and 
sensitivity and are the recommended 
advanced imaging test for high-risk 
patients. They are available at most 

institutions and provide relatively rapid 
results. MDCT has the advantage over 
the other imaging modalities with 
the ability to image and reconstruct 

the entire aorta in three dimensions.26 
Evaluation for aortic dissection should 
be performed with triphasic CT angi-
ography of the aorta (CTAA), which 
consists of unenhanced, arterial, and 
venous images. The initial noncontrast 
images should image from the lung 
apex to the upper abdomen. The arte-
rial scans are obtained by administering 
a bolus-tracked set of images from lung 
apices to the groin. The delayed images 
(1-2 minutes later) assess for late fill-
ing of a false lumen, detect abdomi-
nal organ malperfusion, and contrast 
extravasation from a ruptured aorta. 
Electrocardiographic gating reduces 
overdiagnosis of aortic dissection due 
to motion artifact, and is becoming the 
standard of care. It also better detects 
the presence of complications of the 
proximal ascending aorta and aortic 
root, as well as the aortic valve and 
sinus.27 

The major risks of CTAA are IV 
contrast reactions, potential for decom-
pensation outside the ED, and ionizing 
radiation exposure. CT may be rela-
tively contraindicated in patients with 
impaired renal function. Non-contrast 
ECG-gated 128-slice CTAA may be 
the trend of the future, as the images 
obtained are high quality, associated 
with a lower dose of radiation, and 
have no risk of contrast reaction.28 

Ultrasound

Transesophageal echocardiography 
(TEE) not only eliminates the risk 

Table 3. Differential Diagnosis

Diagnosis in Differential Characteristics Supporting Alternative Diagnosis

Acute coronary syndrome Pressure in chest, non-migratory pain; ST elevations on ECG may not exclude 
aortic dissection

Musculoskeletal pain Pain localizes with movement or palpation on one site

Pericarditis ECG with diffuse ST elevation or presence of pleuritic chest pain

Pulmonary embolism Pleuritic chest pain, CT chest findings

Mediastinal mass CT chest findings

Pneumonia Cough, pyrexia may not exclude aortic dissection in a high-risk patient

Tension pneumothorax Abnormal chest X-ray: air in pleural space

Mediastinitis Usually preceded by forceful vomiting; may see pneumomediastinum or 
pneumothorax on chest X-ray. Hamman’s crunch on exam of chest

Renal colic Known kidney stones and previous exacerbations

Figure 3. Contrast-enhanced CT of Type A Dissection  
at Aortic Root

Image courtesy of Paul Schoenhagen, MD, Imaging Institute, Cardiovascular 
Imaging, Cleveland Clinic
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associated with radiation exposure 
and contrast reactions, but it can be 
performed at the patient’s bedside. 
According to a 2006 meta-analysis, 
TEE has a sensitivity of 98% and 

specificity of 95%.29 The main issues 
with use of TEE are lack of universal 
availability, the need for conscious seda-
tion (and the potential risks that ensue), 
and the speed with which images can be 

collected and analyzed since aortic dis-
section is a time-sensitive diagnosis.  

Unfortunately, transthoracic echocar-
diography currently lacks the specificity 
and sensitivity of other imaging modali-
ties and, therefore, is not recommended 
to definitively establish the diagnosis 
of aortic dissection per the ACEP 
guidelines.

Magnetic Resonance Imaging

The use of MRI is just as effective at 
determining the presence of aortic dis-
section as CT and TEE, but it is used 
only about 1% of the time for acute 
diagnosis. Monitoring a potentially 
unstable patient during a long MRI 
examination is difficult, but with newer 
technology, faster scanning times may 
be realized. MRI may be appropriate for 
pregnant patients and those with renal 
disease or IV contrast allergy.  

Differential Diagnosis
The list of possible alternative diag-

noses is incredibly broad, and includes 
most conditions that cause chest, back, 
or abdominal pain. (See Table 3.)

ED Management  
and Disposition 

Management strategies differ 
depending on the location of the dis-
section. In general, Type A dissections 
are managed surgically, while Type B 
dissections are more amenable to medi-
cal management. The primary goals of 
ED treatment should be stabilization 
and pain control, along with expedited 
consultation by a thoracic surgeon and 
intensive care unit team. Many hospitals 
do not have the resources to manage the 
complex care needs of a patient with 
aortic dissection appropriately, so prior-
ity should be given to early detection 
and coordination of care with a regional 
center of excellence.30 Initial ED resus-
citation is very similar for both Type A 
and Type B dissections.

Shock occurs in up to 20% of patients 
with aortic dissection and is associ-
ated with increased mortality and more 
frequent complications. Patients with 
shock are more likely to have comorbid-
ities of hypertension, diabetes, and ath-
erosclerosis. They are more likely to have 
evidence of “typical” aortic dissection 

Figure 4. Intramural Hematoma Ascending Aorta

Image courtesy of Paul Schoenhagen, MD, Imaging Institute, Cardiovascular 
Imaging, Cleveland Clinic
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features, such as migratory chest pain, 
pulse deficits, or neurological deficits. 
Radiologic findings of a widened medi-
astinum and pericardial effusions also 
are detected more frequently in patients 
with shock. Although patients with 
aortic dissection and shock have higher 
in-hospital mortality, if they survive to 
discharge from the hospital, their five-
year mortality is similar to those who 
did not have shock.31 

Shock is often the result of pericardial 
tamponade in this setting. Some evi-
dence suggests that pericardiocentesis 
should be delayed in patients with a 
pulse, with priority given to expedited 
transfer to the OR.32 Historically, peri-
cardiocentesis was thought to result 
in propagation of the dissection or 
worsened leak due to increased arte-
rial pressure. A more recent, small case 
series showed that controlled pericar-
diocentesis could be lifesaving in the 
setting of critical pericardial tamponade 
without immediately available thoracic 
surgery.33 The authors concluded that 
when thoracic surgery is not readily 
available, small volume pericardiocen-
tesis (repeated aspiration of 5-10 mL) 
can be performed without an increased 
risk of death or decompensation. The 
2010 AHA guidelines recommend that 
just enough fluid be removed to restore 
perfusion.8 

Other potential causes of shock asso-
ciated with aortic dissection are:

• Aortic rupture;
• Aortic insufficiency and heart 

failure;
• Myocardial infarction;
• Pseudohypotension, which especially 

should be considered if patient appears 
well. (See Table 4.) 

Falsely decreased blood pressure 
can occur when a proximal dissection 
involves the brachiocephalic artery. It 
is important to check blood pressure in 
both arms.

In most cases, treatment of shock 
associated with aortic dissection should 
be managed with rapid surgical inter-
vention, but this may not be readily 
available in many hospital and free-
standing EDs. At sites without imme-
diate availability of thoracic surgery, 
attempts must be made to stabilize the 
patient prior to transport. The need 
for intubation should be considered. 

Figure 5. Type A Dissection at Mid-ascending Aorta 

Figure 6. Type A Dissection with Multiplanar  
Reconstruction at Mid-ascending Level

Image courtesy of Paul Schoenhagen, MD, Imaging Institute, Cardiovascular 
Imaging, Cleveland Clinic

Image courtesy of Paul Schoenhagen, MD, Imaging Institute, Cardiovascular 
Imaging, Cleveland Clinic
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Volume expansion with crystalloid is a 
first-line intervention for resuscitation, 
and vasopressors may be required for 
refractory hypotension.34 Nonoperative 
treatment options for shock related to 
aortic dissection are limited, and little 
evidence is available to support many 
of the interventions. Vasopressors can 
be used to support perfusion, but their 
use may result in further propagation 
of the false lumen.8 Norepinephrine 
and phenylephrine are the preferred 
pressors. The goal of treatment of shock 
should be titration to a mean arterial 
pressure of 70 mmHg.35 

In patients without shock, reducing 
blood pressure and heart rate decreases 
stress on the compromised aortic 
wall. Chronotropic medications and 
vasodilators are used to achieve goal 
heart rate of 60 beats per minute and 
systolic blood pressure less than 120 
mmHg, although there are limited data 
to support specific targets. The ACEP 
guidelines emphasize that although 
reducing heart rate and blood pressure 
may reduce the risk of further dissec-
tion, extremely aggressive attempts at 
doing so may result in adverse outcomes 
in patients with aortic insufficiency and 
pericardial tamponade — both condi-
tions that are preload-dependent.25 

Large trials have demonstrated 
improved survival in patients with 
aortic dissections managed with beta 
blockers and calcium channel blockers. 
The AHA guidelines recommend beta 
blockers as a first-line treatment, with 
calcium channel blockers or angioten-
sin-converting enzyme (ACE) inhibi-
tors as acceptable alternatives in patients 
with contraindications to beta blockade. 
Use of calcium channel blockers may 
convey a survival benefit in patients 
with Type B dissections.36 Intravenous 

opiates should be administered to con-
trol pain. Vasodilators should be given 
if systolic blood pressure > 120 mmHg 
after beta blockade and pain control. 
Intravenous nitroprusside is a com-
monly used agent. Often, patients have 
refractory hypertension and require 
multiple agents to achieve an optimal 
blood pressure. Caution should be 
given to initiate vasodilators only after 
administering appropriate rate control 
medications due to the risk of reflex 
tachycardia and worsened stress on the 
arterial wall.

Surgery is indicated in patients 
with Type A dissection, as mortality is 
extremely high for medically managed 
patients. The long-term survival rates 
for those with successful surgery who 
survive to hospital discharge are more 
than 90% in experienced centers. The 
risk of death depends on the patient’s 
age and the patient’s post-event stability, 
including presence of shock, tamponade, 
congestive heart failure, coma, stroke, 
renal failure, or mesenteric ischemia. 
Unstable and chronically ill patients 
have a 31% rate of perioperative death 
compared to 17% of patients without 
those risks. Endovascular stent grafts are 
not indicated for repair of the ascending 
aorta or aortic arch. Surgical manage-
ment in most patients with Type A 
dissection involves removal of the aortic 
root and replacement with a tube graft. 
If the aortic valve is structurally sound, 
it is not replaced. Extensive dissections 
involving the aortic arch are technically 
challenging to treat and generally are 
managed only in aortic centers of excel-
lence. For patients with severe comorbid 
disease or who are moribund, comfort 
care may be offered as an alternative to 
surgical treatment.  

Medical management usually is 
recommended for Type B dissections 
unless there is propagation of the dis-
section, compromise of major branches 
of the aorta, shock, periaortic hema-
toma, mesenteric ischemia, spinal cord 
or limb ischemia, renal failure, persistent 
pain despite treatment, or bleeding into 
the pleural cavity. Invasive treatment 
for Type B dissections includes both 
surgery and endovascular treatment. 
Invasive treatments are more likely to 
be offered to patients younger than 70 
years of age. Patients with complicated 

Type B dissections generally have a poor 
prognosis, and invasive management is 
recommended in these patients. The in-
hospital mortality rate of complicated 
Type B aortic dissection is around 20%, 
and is significantly higher in patients 
older than 70 years of age.37 

Medicolegal Issues and 
Missed Diagnoses

With regard to medicolegal consid-
erations, aortic dissection exists at the 
intersection of rare and lethal. Even the 
AHA guidelines set realistic expecta-
tions, stating that in patients without 
a high-risk history or physical exam, 
delays in care and increased mortality 
are likely.8 Within the last decade, the 
saga of the delayed diagnosis of aortic 
dissection in a celebrity and the result-
ing multimillion dollar lawsuit has been 
played out in the national media.38 An 
analysis of litigated cases and formal 
complaints published by the Canadian 
Medical Protective Association, 
although small in number of included 
patients, identified multiple pitfalls 
of aortic dissection diagnosis. In this 
series, only 22% of missed cases were 
in patients with classic risk factors such 
as Marfan syndrome. Although more 
than 90% presented with severe chest 
pain, only 3% described it as “tearing” 
in nature. In 11 cases in which upper 
extremity blood pressures were docu-
mented, only one case demonstrated an 
abnormality. Of the 18 cases in which 
pulses were documented, only two 
patients had a pulse deficit detected. 
Among the most common incorrect 
diagnoses were:

• Acute coronary syndrome (19%);
• Musculoskeletal disorder (20%);
• Pneumonia or pulmonary embolism 

(20%);
• Pericarditis (12%);
• Gastritis/esophageal spasm (9%);
• Other: common cold, renal colic, 

pharyngitis, thyroiditis (20%).
The authors concluded that aortic dis-

section should be considered in patients 
with sudden onset of chest pain, accom-
panying visceral symptoms (such as dia-
phoresis, pallor, and nausea), or a normal 
or minimally abnormal ECG. Over-
reliance on absence of “classic” features, 
such as tearing or migratory pain, pulse 
deficits, or a widened mediastinum on 

Table 4. Causes of Shock 
in Aortic Dissection

• Cardiac tamponade
• Aortic rupture
• Severe aortic insufficiency
• Myocardial ischemia/infarction
• Complete obstruction of true 

lumen by false lumen
• Severe mesenteric ischemia 
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chest radiography, can lead to a missed 
diagnosis. However, in patients with 
a low likelihood of aortic dissection, 
absence of classic aortic dissection 
history, physical, or workup findings 
should be documented, along with a 
medical decision-making note stating 
consideration of the disease process and 
rationale for not pursuing definitive 
imaging.39 
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CME/CE Questions
1. What is the most common cause of 

death in Type B dissections?
a. Cardiac tamponade
b. Aortic valve failure
c. Mesenteric ischemia
d. Myocardial infarction

2. For women younger than 40 years of 
age, approximately half of aortic dis-
sections are associated with which 
condition?
A. Bicuspid aortic valve
B. Severe hypertension
C. Stimulant abuse
D. Pregnancy

3. Which of the following tests for 
aortic dissection is considered the 
most appropriate intervention to 
rule out the diagnosis in a high-risk 
patient?
a. Chest radiograph
b. D-dimer
c. Electrocardiograph
d. Chest CT

4. Which of the following complaints 
represents a “high risk” concern for 
aortic dissection?
a. Chest “pressure” that developed 

over a few hours
b. Severe, sudden-onset chest pain
c. Pain localized to the scapula that 

is much worse with palpation or 
movement

d. Weakness or numbness
5. Which anatomic abnormality is 

associated with an increased risk of 
thoracic aortic dissection?
a. Bicuspid aortic valve
b. Mitral valve prolapse
c. Aortic stenosis
d. Renal artery aneurysm

6. Which of the following is not a 
common cause of shock in acute 
Type A aortic dissection?
a. Myocardial infarction
b. Pericardial tamponade
c. Sepsis
d. Aortic rupture

7. What condition is not associated 
with increased in-hospital mortality 
from Type B dissection?
a. Stroke
b. Mesenteric ischemia
c. Renal failure
d. Pericarditis

8. A 65-year-old man is diagnosed 
with a Type A aortic dissection. His 
blood pressure is 80/60 mmHg, 
heart rate is 45 beats/minute, and 
pulses are difficult to palpate. Which 
intervention should be initiated first 
in the ED?
a. Nitroprusside IV

b. Volume expansion with normal 
saline

c. Labetalol IV
d. Aspirin

9. Which of the following genetic 
diagnoses is considered high-risk for 
aortic dissection?
a. Trisomy 21
b. Alpha-1-antitrypsin deficiency
c. Moyamoya disease
d. Marfan syndrome

10. Which of the following statements 
is true regarding cocaine use and 
aortic dissection?
a. Cocaine users tend to be younger 

than non-cocaine users with aor-
tic dissection.

b. Tobacco use is less frequent in 
patients with aortic dissection 
related to cocaine.

CME/CE INSTRUCTIONS
To earn credit for this activity, please follow these instructions:

1. Read and study the activity, using the references for further research.
2. Scan the QR code at right or log onto AHCMedia.com and click on My Account. 
First-time users must register on the site.
3. Pass the online tests with a score of 100%; you will be allowed to 
answer the questions as many times as needed to achieve a score 
of 100%. 
4. After successfully completing the test, a credit letter will be 
emailed to you instantly.
5. Twice yearly after the test, your browser will be directed to an 
activity evaluation form, which must be completed to receive your 
credit letter. 

EMERGENCY MEDICINE REPORTS 

CME/CE Objectives

Upon completion of this educational activity, participants should be able to:

• recognize specific conditions in patients presenting to the 
emergency department; 

• apply state-of-the-art diagnostic and therapeutic techniques to 
patients with the particular medical problems discussed in the 
publication; 

• discuss the differential diagnosis of the particular medical problems 
discussed in the publication; 

• explain both the likely and rare complications that may be associated 
with the particular medical problems discussed in the publication.



AHCMedia.com Emergency Medicine Reports / November 1, 2016     255

Statement of Ownership, Management, and Circulation
1. Publication Title 2. Publication Number 3. Filing Date

4. Issue Frequency 5. Number of Issues Published Annually 6. Annual Subscription Price

8. Complete Mailing Address of Headquarters or General Business Office of Publisher (Not printer)

9. Full Names and Complete Mailing Addresses of Publisher, Editor, and Managing Editor (Do not leave blank)
Publisher (Name and complete mailing address)

Editor (Name and complete mailing address)

Managing Editor (Name and complete mailing address)

10. Owner (Do not leave blank. If the publication is owned by a corporation, give the name and address of the corporation immediately followed by the
names and addresses of all stockholders owning or holding 1 percent or more of the total amount of stock. If not owned by a corporation, give the
names and addresses of the individual owners. If owned by a partnership or other unincorporated firm, give its name and address as well as those of
each individual owner. If the publication is published by a nonprofit organization, give its name and address.)

11. Known Bondholders, Mortgagees, and Other Security Holders Owning or
Holding 1 Percent or More of Total Amount of Bonds, Mortgages, or
Other Securities. If none, check box

12. Tax Status (For completion by nonprofit organizations authorized to mail at nonprofit rates) (Check one)

Has Not Changed During Preceding 12 Months

PS Form 3526, October 1999

Has Changed During Preceding 12 Months (Publisher must submit explanation of change with this statement)

None

(See Instructions on Reverse)

7. Complete Mailing Address of Known Office of Publication (Not printer) (Street, city, county, state, and ZIP+4)

_

Contact Person

Telephone

The purpose, function, and nonprofit status of this organization and the exempt status for federal income tax purposes:

Full Name Complete Mailing Address

Complete Mailing AddressFull Name

United States Postal Service

Emergency Medicine Reports
7 4 6 2 5 6 10/1/16

Semi-Monthly 24 $419.00

950 East Paces Ferry Road NE, Ste 2850, Atlanta 
Fulton County, GA 30326-1180

Regenia Sims

404-262-5473

950 East Paces Ferry Road NE, Ste 2850, Atlanta, GA 30326-1180

AHC Media LLC, David Fournier, President and CEO 
950 East Paces Ferry Road NE, Ste 2850, Atlanta, GA 30326-1180

Shelly Mark, same as above

same as above

AHC Media LLC 950 East Paces Ferry Road NE, Ste 2850, Atlanta, GA 30326-1180

David Fournier 950 East Paces Ferry Road NE, Ste 2850, Atlanta, GA 30326-1180

Bethany Schilling 950 East Paces Ferry Road NE, Ste 2850, Atlanta, GA 30326-1180

 Lone Peak Capital Group, LLC  79 West Paces Ferry Road, Suite 200-A, Atlanta, GA 30305

�

0 0

PS Form 3526, October 1999 (Reverse)

Extent and Nature of Circulation Average No. Copies Each Issue
During Preceding 12 Months

No. Copies of Single Issue
Published Nearest to Filing Date

Total Paid and/or Requested Circulation
[Sum of 15b. (1), (2),(3),and (4)]

Paid In-County Subscriptions Stated on Form 3541
(Include advertiser's proof and exchange copies)

Free
Distribution
by Mail
(Samples,
compliment
ary, and
other free)

Total Free Distribution (Sum of 15d. and 15e.)

Total (Sum of 15g. and h.)

17. Signature and Title of Editor, Publisher, Business Manager, or Owner

13. Publication Title

15.

Percent Paid and/or Requested Circulation
(15c. divided by 15g. times 100)

Publication required. Will be printed in the ________________________ issue of this publication.
Date

Free Distribution Outside the Mail
(Carriers or other means)

Total Distribution (Sum of 15c. and 15f)

14. Issue Date for Circulation Data Below

16. Publication of Statement of Ownership

b. Paid and/or
Requested
Circulation

Copies not Distributed

Paid/Requested Outside-County Mail Subscriptions Stated on
Form 3541. (Include advertiser's proof and exchange copies)(1)

(2)

(4) Other Classes Mailed Through the USPS

Sales Through Dealers and Carriers, Street Vendors,
Counter Sales, and Other Non-USPS Paid Distribution(3)

c.

d.
(1)

(2)

(3)

Outside-County as Stated on Form 3541

In-County as Stated on Form 3541

Other Classes Mailed Through the USPS

e.

f.

g.

h.

i.

j.

Publication not required.

Instructions to Publishers
1. Complete and file one copy of this form with your postmaster annually on or before October 1. Keep a copy of the completed form

for your records.

2. In cases where the stockholder or security holder is a trustee, include in items 10 and 11 the name of the person or corporation for
whom the trustee is acting. Also include the names and addresses of individuals who are stockholders who own or hold 1 percent
or more of the total amount of bonds, mortgages, or other securities of the publishing corporation. In item 11, if none, check the
box. Use blank sheets if more space is required.

3. Be sure to furnish all circulation information called for in item 15. Free circulation must be shown in items 15d, e, and f.

4. Item 15h., Copies not Distributed, must include (1) newsstand copies originally stated on Form 3541, and returned to the publisher,
(2) estimated returns from news agents, and (3), copies for office use, leftovers, spoiled, and all other copies not distributed.

5. If the publication had Periodicals authorization as a general or requester publication, this Statement of Ownership, Management,
and Circulation must be published; it must be printed in any issue in October or, if the publication is not published during October,
the first issue printed after October.

6. In item 16, indicate the date of the issue in which this Statement of Ownership will be published.

7. Item 17 must be signed.

Failure to file or publish a statement of ownership may lead to suspension of Periodicals authorization.

I certify that all information furnished on this form is true and complete. I understand that anyone who furnishes false or misleading information on this form
or who omits material or information requested on the form may be subject to criminal sanctions (including fines and imprisonment) and/or civil sanctions
(including civil penalties).

a. Total Number of Copies (Net press run)

Emergency Medicine Reports September 1, 2016

1280 1226

1104 1047

0 0

74 73

19 11

1197 1131

19 20

0 0

0 0

5 5

24 25

1221 1156

59 70

1280 1226

98% 98%

November 2016✔

c. Cocaine users are more likely to 
have a delay in presentation to 
the ED with symptoms.

d. Aortic dissection death rates are 
greater for those with a history 
of cocaine abuse.

Interested in reprints or posting an article to your company’s 
site? There are numerous opportunities for you to leverage 
editorial recognition for the benefit of your brand. 
Call us: (800) 688-2421
Email us: Reprints@AHCMedia.com

Discounts are available for group subscriptions, multiple 
copies, site-licenses, or electronic distribution. For pricing 
information, please contact our Group Account Managers at 
Groups@AHCMedia.com or  
(866) 213-0844. 

To reproduce any part of AHC newsletters for educational 
purposes, please contact The Copyright Clearance Center for 
permission:

Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400



SUBSCRIBER INFORMATION 

CUSTOMER SERVICE: (800) 688-2421

Customer Service Email Address:  
Customer.Service@AHCMedia.com

Editorial E-Mail Address:  
Shelly.Mark@AHCMedia.com

Online:  
AHCMedia.com

SUBSCRIPTION PRICES

1 year with 66 ACEP/72 AMA/36 AAFP  
Category 1/Prescribed credits: $564

1 year without credit: $419  
Add $19.99 for shipping & handling

 MULTIPLE COPIES: 
Discounts are available for group subscriptions, 
multiple copies, site-licenses, or electronic 
distribution. For pricing information, please 
contact our Group Account Managers at 
Groups@AHCMedia.com or (866) 213-0844.

ACCREDITATION
AHC Media is accredited by the Accreditation Council for Continuing Medical Education to 
provide continuing medical education for physicians.

AHC Media designates this enduring material for a maximum of 72 AMA PRA Category 
1 CreditsTM. Each issue has been designated for a maximum of 3.0 AMA PRA Category 
1 Credits™. Physicians should claim only credit commensurate with the extent of their 
participation in the activity.

Approved by the American College of Emergency Physicians for a maximum of 66.00 hour(s) 
of ACEP Category I credit.

This Enduring Material activity, Emergency Medicine Reports, has been reviewed and 
is acceptable for up to 36.00 Prescribed credit(s) by the American Academy of Family 
Physicians. Term of approval begins 01/01/2016.  Term of approval is for one year from 
this date. Physicians should claim only the credit commensurate with the extent of their 
participation in the activity. 

The American Osteopathic Association has approved this continuing education activity for 
up to 60 AOA Category 2-B credits. 

AHC Media is accredited as a provider of continuing nursing education by the American 
Nurses Credentialing Center’s Commission on Accreditation.

This activity has been approved for 3.0 nursing contact hours using a 60-minute contact 
hour. Provider approved by the California Board of Registered Nursing, Provider # 
CEP14749, for 3.0 Contact Hours.

This is an educational publication designed to present scientific information and opinion 
to health professionals, to stimulate thought, and further investigation. It does not provide 
advice regarding medical  diagnosis or treatment for any individual case. It is not intended 
for use by the  layman. Opinions expressed are not  necessarily those of this publication. 
Mention of products or services does not constitute endorsement. Clinical, legal, tax, and 
other comments are offered for general guidance only; professional counsel should be 
sought for specific situations.

This CME/CE activity is intended for emergency and family physicians and nurses. It is in 
effect for 36 months from the date of the publication.

EMERGENCY MEDICINE REPORTS™ 
(ISSN 0746-2506) is published twice per month by AHC 
Media LLC, One Atlanta Plaza, 950 East Paces Ferry 
Road NE, Suite 2850, Atlanta, GA 30326. Telephone: 
(800) 688-2421 or (404) 262-7436.  

Editorial & Continuing Education 
Director: Lee Landenberger
Executive Editor: Shelly Morrow Mark

GST Registration No.: R128870672
Periodicals Postage Paid at Atlanta, GA 30304 and at 
 additional mailing offices.

POSTMASTER: Send address changes 
to Emergency Medicine Reports,  
P.O. Box 550669, Atlanta, GA 30355.

Copyright © 2016 by AHC Media LLC, Atlanta, GA. 
All rights reserved. Reproduction, distribution, or 
translation without express written permission is strictly 
prohibited.

Back issues: $31. Missing issues will be fulfilled 
by customer service free of charge when contacted 
within one month of the missing issue’s date.

EDITORS

Sandra M. Schneider, MD
Professor, Emergency Medicine
Hofstra North Shore–LIJ  

School of Medicine
Manhasset, New York
John Peter Smith Hospital 
Fort Worth, Texas

J. Stephan Stapczynski, MD
Clinical Professor of Emergency Medicine
Scholarly Projects Advisor
University of Arizona College of Medicine 

- Phoenix
Emergency Department, Maricopa 

Integrated Health System

NURSE PLANNER

Paula A. Fessler, RN, MS, NP
Vice President Emergency Medicine 
Service Line, Northwell Health
New Hyde Park, New York

EDITORIAL BOARD

Paul S. Auerbach, MD, MS, FACEP, 
FAWM

Redlich Family Professor
Department of Emergency Medicine
Stanford University School of Medicine
Stanford, California

William J. Brady, MD, FACEP, FAAEM
Professor of Emergency Medicine and 

Medicine, Medical Director, Emergency 
Preparedness and Response, University 
of Virginia Operational Medical 
Director, Albemarle County Fire Rescue, 
Charlottesville, Virginia; Chief Medical 
Officer and Medical Director, Allianz 
Global Assistance

Michael L. Coates, MD, MS
Professor 
Department of Family and Community 

Medicine
Wake Forest University School 

of Medicine
Winston-Salem, North Carolina

Alasdair K.T. Conn, MD
Chief of Emergency Services
Massachusetts General Hospital
Boston, Massachusetts

Charles L. Emerman, MD
Chairman
Department of Emergency Medicine
MetroHealth Medical Center
Cleveland Clinic Foundation
Cleveland, Ohio

Chad Kessler, MD, MHPE
Deputy Chief of Staff, Durham VAMC
Chairman, VHA Emergency Medicine 

Field Advisory Committee
Clinical Associate Professor, Departments 

of Emergency Medicine and Internal 
Medicine

Duke University School of Medicine
Durham, North Carolina

Kurt Kleinschmidt, MD, FACEP, FACMT
Professor of Surgery/Emergency 

Medicine
Director, Section of Toxicology
The University of Texas Southwestern 

Medical Center and Parkland Hospital
Dallas, Texas

Frank LoVecchio, DO, FACEP
Vice-Chair for Research
Medical Director, Samaritan Regional 

Poison Control Center
Emergency Medicine Department
Maricopa Medical Center
Phoenix, Arizona

Larry B. Mellick, MD, MS, FAAP, FACEP
Professor, Department of Emergency 

 Medicine and Pediatrics
Augusta University
Augusta, Georgia

Paul E. Pepe, MD, MPH, FACEP, FCCM, 
MACP

Professor of Medicine, Surgery, 
Pediatrics, Public Health and Chair, 
Emergency Medicine

The University of Texas Southwestern 
Medical Center and Parkland Hospital

Dallas, Texas

Charles V. Pollack, MA, MD, FACEP
Chairman, Department of Emergency  

Medicine, Pennsylvania Hospital
Associate Professor of Emergency  

Medicine
University of Pennsylvania School of  

Medicine
Philadelphia, Pennsylvania

Robert Powers, MD, MPH
Professor of Medicine and Emergency 
Medicine
University of Virginia
School of Medicine
Charlottesville, Virginia

David J. Robinson, MD, MS, MMM, 
FACEP

Professor and Vice-Chairman of 
Emergency Medicine

University of Texas Medical School at 
Houston

Chief of Emergency Services, LBJ General 
Hospital, Harris Health System

Houston, Texas

Barry H. Rumack, MD
Professor Emeritus of Pediatrics and 

Emergency Medicine
University of Colorado School of Medicine
Director Emeritus
Rocky Mountain Poison and Drug Center
Denver, Colorado

David Sklar, MD, FACEP
Professor of Emergency Medicine
Associate Dean, Graduate Medical 

Education
University of New Mexico School of 

Medicine
Albuquerque, New Mexico

Gregory A. Volturo, MD, FACEP
Chairman, Department of Emergency 

 Medicine
Professor of Emergency Medicine and 

 Medicine
University of Massachusetts Medical 

School
Worcester, Massachusetts

Steven M. Winograd, MD, FACEP
St. Barnabas Hospital
Clinical Assistant Professor, Emergency 

Medicine
New York College of Osteopathic 

Medicine
Old Westbury, New York

Allan B. Wolfson, MD, FACEP, FACP
Program Director,
Affiliated Residency in Emergency 

Medicine
Professor of Emergency Medicine 
University of Pittsburgh
Pittsburgh, Pennsylvania

CME Question Reviewer

Roger Farel, MD
Retired
Newport Beach, CA

© 2016 AHC Media LLC. All rights 
reserved. 



Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Aortic Dissection

Approximate Mortality Rate in Acute Aortic 
Dissection

Management Type A Type B
Medical Management 58% 11%

Surgical Management 27% 31%

Symptom Structure Being Compressed 
by Aortic Dissection

Dyspnea or stridor Trachea

Hoarseness Recurrent laryngeal nerve

Horner’s syndrome (miosis, 
ptosis, anhidrosis)

Sympathetic chain (ipsilateral)

Dysphagia Esophagus
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Symptoms of Aortic Dissection

Aortic Dissection Type A and Type B

Cross Section of Aorta

Causes of Shock in 
Aortic Dissection

• Cardiac tamponade
• Aortic rupture
• Severe aortic insu�  ciency
• Myocardial ischemia/infarction
• Complete obstruction of true 

lumen by false lumen
• Severe mesenteric ischemia 
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Diagnosis in Di� erential Characteristics Supporting Alternative Diagnosis

Acute coronary syndrome Pressure in chest, non-migratory pain; ST elevations on ECG may not exclude 
aortic dissection

Musculoskeletal pain Pain localizes with movement or palpation on one site

Pericarditis ECG with di� use ST elevation or presence of pleuritic chest pain

Pulmonary embolism Pleuritic chest pain, CT chest � ndings

Mediastinal mass CT chest � ndings

Pneumonia Cough, pyrexia may not exclude aortic dissection in a high-risk patient

Tension pneumothorax Abnormal chest X-ray: air in pleural space

Mediastinitis Usually preceded by forceful vomiting; may see pneumomediastinum or 
pneumothorax on chest X-ray. Hamman’s crunch on exam of chest

Renal colic Known kidney stones and previous exacerbations
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Differential Diagnosis

Contrast-enhanced CT of Type A Dissection  
at Aortic Root

Type A Dissection at Mid-ascending Aorta
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