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Acute Aortic Syndrome
• It is a constellation of life-threatening aortic 

diseases
• They usually have similar presentation in the form 

of acute chest and back pain.
• They may start as one entity and evolve to another 

or may coexist.
• They do have distinct demographic, pathologic, 

clinical and survival characteristics.
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Acute Aortic Syndrome

Aortic Dissection Intramural Hematoma Penetrating Aortic Ulcer
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Acute Aortic Dissection
• This is the commonest among the AAS 

(85-95%)
• Incidence is 3/100,000 person-years.
• 2/3 of the patients are males
• Intimal tear + separation of the layers of 

the aorta
• False Lumen has higher pressure than 

True Lumen
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Classic Teaching
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Classification
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Acute Type A Dissection
• More common than type B aortic dissection (2/3 of cases)
• High mortality (1%/hour) (Rupture, pericardial tamponade, Acute AI, 

Coronary dissection)
• It is a surgical emergency
• Different levels of repair based on the pathology.
• All require ascending aortic replacement.
• May require aortic root replacement, coronary reimplantation, aortic 

valve replacement
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Acute TBAD

• Intimal tear is distal to the LSC artery.

• Constitute 1/3 of all dissection patients.

• Patients present as uncomplicated or complicated cases.
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Uncomplicated TBAD
• The more common presentation of TBAD (2/3 of cases)
• Treatment is always medical therapy in ICU setting (OMT)

Aggressive blood pressure control. Goal of Systolic < 120 mmHg

Impulse control

Combination of Esmolol & Cardene

Pain control with opiates

Repeat CTA if intractable pain

CTA before discharge

Carotid & Renal Duplex Studies
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Complicated TBAD

• Acute TBAD with:
– Rupture or impending rupture.
– Clinical end organ malperfusion

• Mesenteric malperfusion
• Renal malperfusion
• LE malperfusion

• Extremely high mortality rate
• Treatment is emergency surgical intervention
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Open Surgical Repair

• Open Fenestration

• Aortic Replacement

• Fem-fem bypass

(Panneton JM, et al, JVS, 2000)
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Two Important Changes

• The development of IRAD (International Registry of Acute 
Aortic Dissection) and evaluation of the TBAD outcomes

• The introduction of TEVAR
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IRAD
• Founded in 1996
• Collaborative efforts of 12 aortic centers in 6 countries.
• IRAD contains patients with both acute type A and B 

dissections, and patients are included if they have a 
symptom onset of less than two weeks, i.e. present to the 
centers in the acute phase of the dissection.

• Today IRAD receives data from thousands of cases from 
43 centers worldwide
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On Follow Up (IRAD)

• Aortic remodeling (healing), on OMT is unlikely
• Less than half of the patients are adequately treated medically 

to achieve the desired clinical end-points
– HR < 60
– BP < 120

• Over half of the patients on long term follow up will develop 
late aortic aneurysmal degeneration
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Paradigm Shift in Therapy
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Routine TEVAR for uTBAD
• INSTEAD trial: (Investigation of Stent Grafts in 

Aortic Dissection)
– Randomized trial for TEVAR and OMT vs OMT 

alone for uTBAD
– 2 year follow up

• INSTEAD-XL trial:
– 5 year follow up for the INSTEAD patients

• VQI data
– Results of TEVAR in uTBAD
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INSTEAD Trial

• No survival benefit for 
routine TEVAR vs OMT for 
uTBAD over  2 years (89 vs 
96%)

• Improved aortic remodeling 
in the TEVAR group vs OMT 
(91 vs 19%)

(Nienaber et al, Circulation, 2009)
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INSTEAD-XL Trial

– Continued aortic remodeling in 
the TEVAR group

– 5 year all cause mortality was 
not statistically significant (11 vs 
19%)

– Aorta specific mortality was 
significant (6 vs 19%)

(Nienaber et al, Circ Cardiovas Interv, 2013)
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VQI DataReview

Torrent et al, JVS, 2021
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Torrent et al, JVS, 2021
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Routine TEVAR for uTBAD

• No survival benefit  for up to 5 years of follow up

• There is significant morbidity and mortality associated with 
routine TEVAR for a disease that is deemed uncomplicated (up 
to 15% stroke, SCI and death)
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• Multiple studies looked at high risk patient factors and 
anatomic factors associated with progression of TBAD.

• This is an ongoing research and right now is a moving target.
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High Risk Criteria TBAD
• Refractory pain
• Refractory hypertension
• Initial maximal aortic diameter > 40 mm
• Intimal tear > 1 cm
• Intimal tear on the lesser curve
• Radiographic only malperfusion
• False lumen diameter > 22 mm
• Readmission
• Bloody pleural effusion
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New Classification (SVS/STS Classification of 
Aortic Dissection) 

• Attempt to create a unified consensus on reporting, 
nomenclature, and classification of TBAD

• The purpose is to provide structure to the reporting of TBAD, 
with particular attention to those attributes of TBAD that, 
based on the best available evidence to date, would appear to 
have an impact on outcomes

(Lombardi, et al, JVS, 2020)
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SVS/STS Classification

• Type (A or B)

• Proximal extent

• Distal extent

• Example: B0,9

(Lombardi, et al, JVS, 2020)
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SVS/STS Classification
• Anatomic Classification: Type A or B
• Acuity Classification: 

– Uncomplicated
– Complicated
– High risk features

• Timing: 
– Hyperacute: first 24 hours
– Acute: 2-14 days
– Subacute: 2 w: 90 days
– Chronic: > 90 days

(Lombardi, et al, JVS, 2020)
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Current Status
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Optimum Medical Therapy (OMT)

• Indicated in all cases of aortic dissection

• Can be the only modality (Uncomplicated TBAD)

• Is a bridge towards surgical therapy (Uncomplicated with high risk 
features)

• Post-operatively in cases that needed surgical therapy
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Surgical Management (Mostly Endovascular)

• Emergently implemented in cases of complicated TBAD.

• After cooling down for high risk cases, preferably during the 
subacute phase.

• For chronic TBAD with aneurysmal degeneration
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TEVAR
• Covering the entry tear to exclude the 

FL and induce thrombosis
• Always land in a healthy proximal aorta
• Distally to cover all fenestrations, 

usually down to celiac artery
• No oversizing and no ballooning
• Always use IVUS
• Highest complication rate in the 

hyperacute phase of TBAD
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IVUS
• There should be no TEVAR without IVUS 

for TBAD
• Important to make sure we remain in the 

true lumen. False lumen TEVAR is usually 
a disaster.

• Evaluate accurately diameter 
measurement.

• Assist in evaluating branch vessels and 
type of malperfusion

• Assists with branch vessel stenting.

(Kurimoto et al, 2011)
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TEVAR Adjuncts
• TEVAR is usually all that is needed for uncomplicated acute 

TBAD and in 80-90% of complicated acute TBAD.
• Other adjuncts may be needed in complicated TBAD

– Branch vessel management: branch vessel stenting with and without 
fenestration or septotomy

– False lumen management, especially in acute complicated cases with 
rupture (coil embolization, candy plug, etc)

– True Lumen management: Zenith dissection endovascular system 
(Petticoat and Stabilize Techniques)
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I. Branch Vessel Management

• Endovascular fenestration

• Branch vessel stenting

• Combination of the two
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II. False Lumen Management 
(Candy Plug Technique)
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II. False Lumen Management 
(Knickerbocker Technique)
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II. False Lumen Mamagement
(Coil Embolization)

(Hussein, et al, Ann Vasc, 2015)
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III. True Lumen Management 
(Zenith Dissection Endovascular System)
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III. True Lumen Management 
(Zenith Dissection Endovascular System)

• PETTICOAT Technique (provisional extension to induce 
complete attachment). To enhance TL perfusion, bare 
stents may be distally deployed in the TL to the covered 
stent graft to increase TL size, thus treating dynamic 
malperfusion and stabilizing the intimal lamella

• STABILIZE Technique (stent-assisted balloon-induced 
intimal disruption and relamination in aortic dissection 
repair), involves ballooning the TL inside the stent graft 
and the distally deployed bare stents to intentionally 
rupture the lamella and allow full expansion of the stent in 
a single-channeled aorta
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Current Unresolved Questions
• Better defining the role of TEVAR in uTBAD
• Optimum time of intervention
• Optimum extension of TEVAR for acute TBAD
• Better defining the role of PETTICOAT & STABILIZE techniques
• Better defining patients with high risk features that will need to have 

routine TEVAR to avoid future aortic related adverse events and improve 
mortality.

• What is the acceptable bench-mark for morbidity and mortality of 
TEVAR for uncomplicated TBAD
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IMH vs Acute Aortic Dissection
• A hematoma confined to the media in the aortic wall without identifiable intimal 

tear. May represent an early stage of aortic dissection, or aortic dissection with 
thrombosed FL

• Patients with IMH are older ( mean 68 vs 61 yrs )
• More distal aortic involvement ( 60% type B vs 35% )
• Less malperfusion syndrome
• As lethal with same hospital mortality
• 25% mortality at 1 yr for hospital survivors
• Has worse prognosis if associated with PAU



Presenter name
Title
Date

IMH
Initial Management Protocol

• Admission to Vascular Intensive Care Unit

– Aggressive blood pressure control

– Goal of Systolic < 120 mmHg

– Combination of Esmolol & Cardene

– Pain control with opiates

– Repeat CTA if intractable pain

– CTA before discharge

– Carotid & Renal Duplex Studies

Thin IMH
Limited 

involvement

Thick IMH with  
circumferential 

involvement
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IMH
EVMS Experience: Outcomes of Medical Therapy 

1. Determine outcomes of patients treated with 
medical therapy ( AREM )

2. Identify risk factors for medical therapy failure

J Vasc Surg 2020;71:1088-96.

EMERGENT TEVAR DELAYED TEVAR
Aortic rupture (includes contained) Intractable pain > 24-48 hours with 

good blood pressure control
Impending rupture Uncontrollable hypertension

Severe pain, large aortic diameter 
(> 55 mm)

Changes on repeat imaging: IMH 
Thickness or new/worse CFEs

Malperfusion Aortic enlargement

OUR TREATMENT ALGORITHM PROTOCOL
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IMH
Operative principles

• Use IVUS for sizing and extent
• Keep the proximal edge of the 

endograft in healthy aorta
• Cover the PAU or presumptive 

entry tear
• Extend distally to where the IMH is 

thinner
• No oversizing, no ballooning
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PAU

• Penetrating aortic ulcers (PAUs), a subset of aortic disease that 
are generally believed to be closely linked to aortic dissection 
and intramural hematoma.

• They are defined as an ulcer-like projection into the medial 
lining of an artery originating at the site of a soft plaque.
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J Vasc Surg 2016;63:1182-8.) 

21.5% immediate repair
22.8% delayed repair

PAU: Outcomes

“PAU growth rate and risk of rupture are low. Endovascular repair of symptomatic, ruptured, 
and large PAUs is safe and effective with excellent long-term results. For asymptomatic 
PAUs, serial CT surveillance is associated with a low rate of rupture or complications” 
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Summary
• AAS are a group of closely related acute aortic pathologies

• They have distinct morbidity and mortality rates

• Management is currently evolving

• TEVAR has significantly changed and will continue to change 
the treatment paradigm.
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