BIG RED AND RIP TORN: Emergency Department Management of Aortic Catastrophes
1. BIG RED-AAA

a. EPIDEMIOLOGY
i. Incidence (or at least recognition) appears to be increasing. 

ii. Size of AAA at diagnosis is increasing. 

iii. Misdiagnosis is still extremely common

1. Patients are most often diagnosed with renal colic, diverticulitis, UTI, spinal disease, or lumbar strain (!)

a. Whenever you diagnose one of these conditions: 

i. STOP

ii. Remember to Be Afraid

iii. Remember to Think
iv. Consider imaging

2. Diagnosis frequently delayed until shock sets in.
a. …At which point, you and your patient are in the weeds.

3. Misdiagnosis and delay in diagnosis increase mortality significantly
iv. Rupture is associated with a mortality of 80-90%

1. Even patients who get to OR alive have a mortality of 50-70%

2. 9000 deaths/y in the US
v. Demographics:

1. Advanced age
a. 5-10% of patients >65 mary harbor AAA

2. Y chromosome

a. Sorry, guys.
3. Cardiovascular disease, especially arterial disease

a. CAD

b. PVD

c. CVD

4. Calcium channel blockers

a. Increase arterial “stiffness.” 
i. Or so goes the completely unproven thinking.
5. Genetic factors

a. Inflammation-sensitive plasma proteins

b. Susceptibility loci on 19q13, 4q31

b. PATHOPHYSIOLOGY, CLASSIFICATION AND NATURAL HISTORY
i. Aneurysmal dilatation can occur anywhere in the aorta

1. “Knave to chop.”

2. AAA more common than TAA or TAAA

ii. True aneurysm: 

1. All three layers of vessel wall
2. Result from biomechanical or inflammatory degeneration

a. Most are degenerative – Collagen and Elastin breakdown

i. Medial inflammation

1. Lower levels of elastin in infrarenal aorta

ii. Infectious agents: CMV, chlamydia

1. Some evidence of slowed dilatation with macrolides or doxy
b. Clear association with atherosclerosis

i. Causal mechanism, if any, is unclear

c. Increaed prevalence in first-degree relatives, but no clear genetic defect identified

3. May expand at a rate of 0.5 cm/year. 

4. Risk of rupture correlates with aneurysmal size: 

a. Aneurysm < 4 cm in diameter are unlikely to rupture spontaneously

b. Aneurysms >5.5 cm in diameter may grown 10%/y, with exponential increase in risk of rupture
iii. False aneurysm: 

1. Abnormal collection of flowing blood ruptured through medial layers
2. Results from degeneration or trauma
3. Contained only by adventitia or soft tissue
iv. Classification:

1. TAAA-Complex Classification (beyond lecture scope)

2. AAA

a. Suprarenal

b. Infrarenal

i. With or without extension to iliacs
c. CLINICAL PRESENTATION AND HISTORY
i. Unruptured AAA: Usually an “incidental” finding.

1. Most are asymptomatic, or present with nonspecific complaints

a. Abdominal, back, or flank pain

b. Abdominal mass or fullness

2. Embolic presentations

3. Compressive presentations  are rare. 
a. Ureteral obstruction

b. Vertebral erosion

c. Duodenal obstruction
ii. Ruptured AAA
1. In most cases of aneurysmal rupture, death is immediate or very rapid

2. Classic triad: Like most Classic Triads, is almost never present
a. Hypotension
b. Pain
c. Pulsatile abdominal mass

3. Shock is common but not universal
a. Rupture may be contained in retroperitoneum or surrounding inflammatory tissue

4. Massive GI bleed

a. Extremely high mortality

5. Aortocaval fistula

a. High output heart failure due to “L>R shunt”

b. Continuous abdominal bruit

c. Death, if you don’t figure it out soon.
6. Syncope may be the only presenting complaint
d. PHYSICAL FINDINGS
i. Your physical exam sucks at finding AAA

ii. This is probably not your fault

1. Sensitivity as low as 33%

2. Specificity 75% - 100%
iii. The bigger the AAA, the more likely you’ll be to find it

iv. The fatter the patient, the less likely you’ll be to find it
e. DIAGNOSTIC STUDIES

i. IMAGING

1. XRAY

a. The much-maligned AXR is not completely useless.

i. But almost.

ii. Not the best test when AAA is suspected. However: 

iii. AXR findings may suggest AAA and increase suspicion.

1. Calcification

2. Loss or displacement of renal shadows

3. Obscuration of psoas shadow 

2. ULTRASOUND

a. Bedside ED US is the first-line diagnostic study of choice where available. 

i. Rapid

ii. Noninvasive

iii. Does not require transport

iv. US evidence of AAA + instability = OR. 
b. Approaches 100% sensitivity in some studies.

i. Sensitive to presence of triple AAA—not leaking.

c. Even EPs can do it!

3. CT

a. Better than US at delineating aneurysmal anatomy and the presence of retroperitoneal bleeding.

b. High sensitivity and specificity.

c. Ability to detect leak is questioned. 

d. May suggest alternative pathology. 

e. May suggest AAA when ordered to rule out other pathology (eg, stone). 

4. MRI

a. Suitable for very stable patients in whom suspicion for leak is very low. 

b. Excellent anatomical resolution, including tributary circulation.

c. Contraindicated for any patient in whom rupture is suspected.
ii. OTHER STUDIES
f. ED MANAGEMENT

i. RUPTURED

1. Immediate surgical evaluation. 

a. Sometimes our job is simply to not take no for an answer.

2. Prepare for transport to OR. 

3. Type and cross 10 U PRBC. 

4. Resuscitation

a. Controversial

i. Animal models  show increased mortality with aggressive fluid resuscitation

ii. Prospective human trials have not. 

1. Because there haven’t been any.
ii. NON-RUPTURED

1. How would you know? 
2. If patient has presented with pain, syncope, or malperfusion, assume rupture has occurred or is imminent, regardless of imaging.  

3. Surgical consultation. 

4. Type and screen 10 U. 

5. Intensive monitoring. 

g. DISPOSITION

2. RIP-TORN-AORTIC DISSECTION
a. EPIDEMIOLOGY
i. 95% are older than 40; mean age 65

1. These observations will get you in trouble

2. 6.5% of patients from IRAD were <40

a. These patients have lower rates of HTN and atherosclerosis

b. These patients have higher rates of collagen-vascular disease and valvulopathy

c. These patients lose more life years when you miss their dissections.

d. Bottom line: if you would otherwise suspect dissection, age doesn’t get you out of imaging.

b. PATHOPHYSIOLOGY AND NATURAL HISTORY
i. Risk Factors

1. Age > 50

2. Hypertension

3. Bicuspid Aortic Valve

4. Aortic Coarctation

5. Marfan Syndrome

6. Ehlers-Danlos Syndrome

7. Pregnancy
ii. The spectrum model of AD – Acute Aortic Syndrome
1. Aortic Ulcer > Aortic Intramural Hematoma>AD
a. BUT: AU>AD and IMH >AD

2. AD: classically a tear in the intima, resulting in propagation of a longitudinal false lumen, associated with an intimal flap. 

a. Intimal flap arises at areas of high wall tension

i. Right lateral wall of the ascending aorta

ii. Proximal segment of descending aorta.

3. IMH: hemorrhage in aortic wall without intimal tear or intimal flap. 

a. Up to 30% of patients diagnosed with AD may actually have IMH. 

b. Possibly results from rupture or shearing of vaso vasorum rather than an intimal rent.

c. Pure IMH has no connection with true lumen: no Doppler flow. 

d. May progress to AD by violating the intima and creating a communication with the true lumen. May also progress to free aortic rupture. Grim scene. 

4. PAU: Less common than IMH or dissection. Etiology not entirely clear. 
a. Quite possibly the result of plaque rupture. Usually found in the descending thoracic aorta. May progress to AD, with a characteristically thicker and calcified “flap.” 

5. AD.

c. CLINICAL PRESENTATION AND HISTORY
i. AD is a major diagnostic challenge, is frequently missed, and a major cause of ED litigation. 
ii. Consider:  5 million patients present to US Eds with CP every year. 
1. 2000 have a dissection. Needle-in-a-Haystack.
2. Classic features usuallly absent; less than 1/3 of cases. 
3. Often an incidental finding when other diagnoses are being pursued.  
4. Physicians correctly suspect AD in 15-40% of cases
iii. Patient symptoms: 
1. Pain is the most common presenting symptom

a. Most patients recall abrupt onset. 
b. Adjectives don’t help: ripping, tearing, sharp, dull, fruity, full-bodied…it’s all BS. 

c. Migratory pain is highly suggestive, but present in a minority of cases. 
d. The Bad News:  4-5 % of patients may not have pain.
2. Chest pain

a. More common in arch dissections: 79% in Type A, 63% in Type B
3. Interscapular pain

a. Although considered a “classic finding,” IRAD data showed back pain in only 53% of patients. More common in dissections distal to the subclavian. 
4. Abdominal pain

a. Poorly described in the literature. Abrupt AP +/- CP or other symptoms should raise suspicion. 
5. Malperfusion-related symptoms: 

a. Chest pain – dead heart
b. Abdominal pain – dead bowel
c. Flank pain – dead kidney
d. Stroke – dead brain
6. Syncope

a. Present in about 9 % of cases per IRAD, more commonly in Type A. 
i. In about half of cases, cause of syncope is unknown:  may be “vasovagal” due to pain or baroceptor-mediated

ii. HOWEVER, pts with syncope + AD are much more likely to have tamponade or neurovascular badness

1. Stroke

2. Spinal cord

3. Coma

iii. Syncope indicates much worse prognosis

1. AD-induced syncope without pain: it is probably the standard of care to miss the diagnosis.

7. Neurological Presentations

a. Present in up to 17% of cases

b. More frequently seen in proximal AD with carotid occlusion

c. Neurological sign/symptom + abrupt onset of pain = Dissection. 

d. PHYSICAL FINDINGS 
i. Your Exam Sucks At Picking Up Dissection

1. This is probably not your fault

2. “Classic” exam findings present in a minority of cases

3. Physical exam cannot rule AD in or out. 

ii. Pulse deficit

1. Present in a third or less of cases, but when present is highly suggestive.

2. If AD is present, pts with pulse deficits have worse outcome.

iii. Diastolic murmur

1. Not helpful: sensitivity 28%; specificity 25%

2. More common in Type A. 

iv. Blood Pressure

1. May be Hi! May be Low! Anythang is Possiboh!

a. Hypertensive: 49%
b. Normotensive 34.6%
c. Hypotensive: 8%
2. Not helpful in making the diagnosis or informing decision to image.

v. Shock

1. Present in about 8% of patients. 

2. Totally nonspecific. May be due to aortic catastrophe or any of a number of other causes.

3. Good luck.

vi. Focal Neurological Deficit

1. Highly suggestive in the setting of concommitant pain, pulse deficit or risk factors (Marfan’s, valvulopathy, etc). 

e. DIAGNOSTIC STUDIES

i. IMAGING

1. XRAY
a. May increase your suspicion, but cannot rule out AD.
i. Wide mediastinum: 21%
ii. Abnormal aortic contour: 49.6%
1. Completely nonspecific, of course.
iii. Abnormal cardiac contour: 25.8%
iv. Calcification or displacement: 14.1%
v. Effusion: 19.2%
vi. No abnormality: 12.4%.
1. Sleep tight. 
2. CTVC
3. MRI

4. ULTRASOUND

ii. LABORATORY
1. Wouldn’t it be great if there was something like a d-dimer for Aortic Dissection? 
a. Funny you should ask.
b. Multiple small studies suggest that DD may be a useful screen for AD
c. A recent meta-analysis (Shimony et al, AJC 2011) suggests that DD < 500 “may be a useful screening tool to identify patients who do not have AAD.”
i. Of course, the real goal is to identify patients who do have AAD. 
1. As you might imagine, the specificity of DD was awful (51-60%). 
2. Ditto PPV. 
ii. Unlike the situation with PE, there is no evidence of a robust strategy for using DD in suspected AD.
1. This will require a prospective risk stratification tool (ie, a Wells criteria or PERK rule for AD) that, when combined with a serum marker, will either obviate the need for futher investigation or mandate imaging.  
2. Presently, no such instrument has been validated.
2. Other markers:

a. Poorly characterized, not generally available in the ED in real time
i. Plasma smooth muscle myosin heavy chain protein
ii. Elastin
3. DD and other markers are probably not yet ready for prime time. As of 2011, clinical suspicion for aortic catastrophe mandates definitive imaging.
iii. ECG

1. STEMI present in 5-7% of cases of AD
2. HOWEVER, AD is present in a very small number of AD cases,  even those with coronary involvement.

3. If patient presents as STEMI without focal deficit, pulse deficit or CXR suggestive of AD, treat as STEMI.  
4. Over 30% of patients with AD have no EKG findings. Of those, the majority are completely nonspecific: 
a. NSTTW

b. LVH

c. Old Qw
f. MANAGEMENT
i. IMH-most authorities recommend surgery for ascending aorta lesion. Watch this space. Medical therapy for descending lesions seems to be the standard. As always, this is not up to us. 

ii. PAU – an area of dispute. Patients need to have access to cardiovascular surgeon if medical therapy is attempted. 

iii. AD

1. Isolated arch dissection-Stanford A Variant. 

a. Although most Eps consider this to be a surgical lesion, no universally accepted guidelines. 

b. Richartz et al—international experience with 989 Ads

i. 9% had isolatedarch dissections

1. 42% were treated surgically, 53% medically

2. 30-day mortality: 17% overall

a. 23% with surgery, 13% with medical management

b. Lower than typical Type A (35% with surgery; 65% medical)

c. These lesions do not respond like classic Type A dissections, and should be handled on a case-by-case basis, with many if not most handled conservatively. 

2. Classic Stanford A

a. Patients tend to do better when managed surgically.

3. Type B

a. Most patients are managed medically

i. Pharmacotherapy (see below)
ii. Monitoring (also known as waiting for Something Bad to Happen)
b. Percutaneous interventions

i. Percutaneous fenestration

1. Restores blood flow to false lumen by creating a tear in the flap

2. 30-day mortality about 10% if patient survives the procedure

c. Stent graft therapy

i. Restores true lumen; depressurizes and shrinks the false lumen

4. Pharmacotherapy
a. The Ideal Agent would demonstrate
i. Rapid onset
ii. Predictable response
iii. Short half life; exquisitely titratable
iv. Minimal side effects and toxic metabolites
v. Minimal drug interactions
vi. Minimal cost
vii. Reduction of dP/dt in a single agent
1. Because, as everybody knows, decreasing dp/dt improves survival
a. It’s just never been shown to improve survival
b. It has, however, been proven to prevent the rupture of Tygon tubes and ex-vivo dog aortas.
b. The Ideal Agent is therefore: 
i. Unobtainium propionate
1. Nonformulary in most star systems
c. Other, more widely-used agents:
i. Nitroprusside
1. Nitrovasodilator
2. Rapid onset and short half-life
3. Long history of use in AD
4. Induces reflex tachycardia
a. The dreaded dp/dt
5. Requires constant monitoring and special handling
6. Coronary steal? 
7. Potential for cyanide toxicity
8. Still an option for management
9. Dose: 
ii. Nicardipine
1. Dihydropyridine calcium-channel blocker
2. Seems to be displacing nitroprusside
3. No toxic by-products
4. Minimal effects on heart rate and end organ circulation

a. May improve cerebral and coronary perfusion
5. Onset and half-life

6. Dosing
iii. Fenoldopam
1. Dopamine-1 agonist
2. Selective arteriolar dilator
3. Improves renal blood flow

4. May produce reflex tachycardia

5. Onset and half-life

6. Dosing
iv. Esmolol
1. Titratable beta blocker

2. Rapid onset, short half-life

3. Reduces both heart rate and MAP (dP/dt)
v. Labetalol
1. Alpha-beta
2. Reduces dP/dt
3. Fairly rapid onset, but longer half-life than esmolol; not very titratable
g. DISPOSITION
i. In general, admission seems like a swell idea for patients with dissection.
ii. All patients should have cardiothoracic or vascular surgery on board, regardless of admitting service.
3. CONCLUSION

