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Objectives 

Describe the pathophysiology/etiology/diagnosis 
parameters of Aortic Dissection

Describe treatment and surgical options for Aortic 
Dissection

Review primary literature and how it relates to the 
patient case 
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Patient Case - ZZ 

HPI 71 year old female; presented with neck pain who 
underwent CTA of the neck and was noted to have Type 
A Aortic Dissection

PMH No pertinent past medical history 
Tubal ligation

Allergies PCN  Swelling
Lorazepam Hallucinations/Delirium 

SH Smoker (3-4 cigarettes daily)
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Prior to Admission Medications

Amlodipine PO 5 mg QD Lisinopril PO 20 mg QD



Patient Case - ZZ

Discharged  (9/26 at 1327)

Transferred into NHPMC Int. Cardiac Care (5D)  (9/22 at 1431)

Transferred out of NHPMC CCU  (9/22 at 1431)

Transferred into NHPMC CCU  (9/18 at 1026)

Transferred to NHPMC CVRU  (9/15 at 2341)

Admitted for Ascending Aortic Dissection Procedure  (9/15 at 1315)
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Pathophysiology/Etiology/Diagnosis   
Aortic Dissection



Aortic Dissection: Pathophysiology

Vessel Dissection

Elastin Disruption

Degeneration of Aortic Media

Apoptosis of Vascular Smooth Muscle Cells

Aortic Wall Inflammation
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Aortic Dissection: Classification
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Aortic Dissection: Etiology
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Aortic dissections often occur in patients with preexisting degeneration of the aortic 

media. Causes and risk factors include connective tissue disorders, atherosclerotic 

disease, and injury

Conditions Contributing to Aortic Dissection

CATEGORY EXAMPLES

ATHEROSCLEROTIC RISK FACTORS COCAINE

DYSLIPIDEMIA

HTN

SMOKING

CONNECTIVE TISSUE DISORDERS GIANT CELL ARTERITIS

EHLERS-DANLOS SYNDROME

MARFAN SYNDROME

TURNER SYNDROME

IATROGENIC AORTIC CATHETERIZATION

AORTIC VALVE SURGERY

TRAUMA DECELERATION INJURIES 



Aortic Dissection: Diagnosis
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Aortic 
Dissection

TEE

MRA

MRICT

X-Ray



Initial Management
Aortic Dissection





Aortic Dissection: Surgical Options
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The surgeon will attach a synthetic graft 
to the end of a tube (catheter)  place 
the catheter into an artery in your leg.

Using X-ray images as a guide, the 
surgeon will thread the graft through 
your artery, to the affected part of the 
aorta for the repair.

And finally the surgeon will remove the 
catheter. He or she will close the 
incision and put a small bandage on the 
wound.



Aortic Dissection: Type A Treatment
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Aortic Dissection: Type B Treatment
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Signs and Symptoms
Aortic Dissection



Aortic Dissection: Signs and Symptoms

Aortic 
Dissection

Shortness of 
Breath

Sudden Severe 
Abdominal 

Pain

Murmur

Loss of 
Consciousness

Malperfusion 

Syncope
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Dis Mon. 2018; 64:20-57.



Risk Factors
Aortic Dissection



Aortic Dissection: Risk Factors
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Uncontrolled High Blood Pressure 
(hypertension)

Hardening of the arteries   
(atherosclerosis)

Weakened and Bulging Artery                
(pre-existing aortic aneurysm)

Aortic Valve Defect                               
(bicuspid aortic valve)

Narrowing of the aorta at birth           
(aortic coarctation)



Pharmacological Treatment   
Aortic Dissection



Beta Blocker Therapy
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Drug MOA Dose Onset of 
Action

Duration

La
b

et
al

o
l

Non-selectively 
antagonizes beta-
adrenergic 
receptors, and 
selectively 
antagonizes alpha-
1-adrenergic 
receptors. 

• 20 mg initially, followed by 
20 - 80 mg every 10 minutes 
to a total dose of 300 mg

• Infusion  0.5 - 2 mg/min

5-10
minutes

3-6 hours

Es
m

o
lo

l

Beta-1 receptor 
blocker; blocks 
beta-adrenergic 
receptors in the 
heart, which leads 
to decreased force 
and rate of heart 
contractions. 

• 250 to 500 mcg/kg loading 
dose over one minute

• then infuse at 25 to 
50mcg/kg/min

• Maximum of 300 
mcg/kg/minute

1-2 
minutes

10-30 minutes



Vasodilator Therapy 
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Drug MOA Dose Onset of 
Action

Duration

N
it

ro
p

ru
ss

id
e

Breaks down to release 
nitric oxide. NO 
activates guanylate 
cyclase in vascular 
smooth muscle and 
increases intracellular 
production of cGMP.

• Initial  0.25-10.00 
mcg/kg/min

• Max  10 
mcg/kg/min

Immediate 1-2 minutes



Primary Literature
Aortic Dissection





Design

Purpose

• To evaluate the effects of b-blocker therapy on long-term 
outcomes in patients after surgical repair of Type A Aortic 
Dissection.

Methods

• Retrospective, Propensity-score Matched, Longitudinal Study
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Results
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MACCE = major adverse cardiac and cerebral events



Conclusions
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Beta Blocker usage has a protective effect on patients after surgical repair of TAAD. 
Compared with the non–b-blocker group, the b-blocker user group had significantly 
lower risks of mortality, MACCE, and readmission for any cause.

Strict medication adherence of b-blocker therapy was associated with a survival 
benefit.

MACCE = major adverse cardiac and cerebral events





Design

Purpose

• To review the effects of medications on the outcome of Aortic 
Dissection by looking at medications given at discharge and 
during hospital stay. 

Methods

• IRAD is a multinational registry of 24 referral centers in

12 countries. Data from patients enrolled in IRAD from 
December 26, 1995 with follow-up to 5 years was examined, 
with a focus on patients discharged alive with medication and 
follow-up data that included the use of medications.
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Results
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This analysis shows that the use of  blockers 
was significantly associated with improved 
survival (OR 0.47, 95% CI 0.25 to 0.90, p  0.02) 
and that older age was associated with poor 
survival (OR 2.44, 95% CI 1.39 to 4.27, p 0.002).

The analysis for type A used a model including 
a history of atherosclerosis and previous 
cardiac surgery.

Almost all patients (96%) were discharged with
antihypertensive medication. All patients, as 
well as those with type A overall and those 
with type A treated surgically, showed that  
blockers, the most commonly used agent in
patients with aortic dissection (88.6%), were 
associated with improved survival.



Conclusions
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The  analysis confirmed that  blockers are the most widely used class of medication in 
almost all patients with aortic dissection, in accordance with the guidelines,
and that not only are they beneficial for all patients but also for patients with Type A 
overall and those treated surgically, in particular.

Renin angiotensin system inhibitors (e.g., angiotensin converting enzyme inhibitors) 
did not show an association with mortality in the cohort.



Guidelines
Aortic Dissection





Patient Case - ZZ

• Type A aortic dissection 
with a tear on the anterior 
portion at the STJ with 
retrograde thrombus to 
the level of the right 
coronary.

• Friable (tissue that tears) 
and thin tissue, very 
friable dissected aortic 
tissue

Pre-Procedure Findings
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Patient Case - ZZ

Patients AFib  SR (Normal Sinus Rhythm)

(POD #10)

Patient taken off ABX as no sign of infection

(POD #9)

Patient’s thrombocytopenia, hypoxia resolved

(POD #7)

Patient presented with Severe Emphysema on CT Scan 

(POD #6)

Patient experienced AFib with RVR

(POD #5)

Patient experienced post-op leukocytosis, emphysema, thrombocytopenia, hypoxia 

(POD #3)

Patient had Ascending Aortic Aneurysm Replacement Surgery (9/15)
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Patient Case – ZZ
Discharge Medications 

Amiodarone 200 mg

PO Q12h x 7 days 

Aspirin 81 mg 

PO QD

Furosemide 40 mg

PO QD x 5 days

Amlodipine 5 mg 

PO QD

Atorvastatin 40 mg

PO QD QHS

Tramadol 50 mg

PO Q6H PRN x 10 days

Metoprolol Succinate  50 mg

PO BID
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Summary 
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An aortic dissection is a serious condition in which the inner layer of the aorta, the 
large blood vessel branching off the heart, tears. Blood surges through the tear, 

causing the inner and middle layers of the aorta to separate (dissect).

Type A Aortic Dissection patients will need mandatory surgery as a tear in the 
ascending aorta is more severe and life threatening. And medication alone will 

not suffice. 

Medications such as Beta Blockers and Vasodilators play a key role in the 
management of Aortic Dissection. 

Surgery is the mainstay of treatment for more severe aortic dissections such as    
Type A – which the patient ZZ  presented with. 
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