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DEFINITION



Definition

Separation between any 2 coronary artery
layers Intima/Media or Media/Adventitia –
forming a false lumen within the artery that 
can compromise the lumen of the artery and 
thus affect blood flow (anterograde or 
retrograde perfusion)



CAUSES



CAUSES

• Spontaneous Coronary Artery Dissection

• Trauma

• Iatrogenic



Spontaneous 
Coronary Artery 
Dissection



Spontaneous Coronary Artery Dissection (SCAD)
Definition:

• Non-traumatic, non-iatrogenic, non-atherosclerotic separation of the coronary arterial
wall by intramural hemorrhage creating a false lumen, with or w/o an intimal tear

• Separation can occur between any arterial layers (intima, media or adventitia)

• Resulting intramural hematoma compresses the arterial lumen, compromising
antegrade blood flow, and can cause myocardial ischemia or infarction

Intimal Tear Spontaneous Bleed

Saw J, Mancini GBJ, Humphries K. JACC 2016;68:297-312.



Saw J. Cathet Cardiovasc Interv 2014;84(7):1115-22.
Saw J, et al. JACC 2017 Aug;70(9):1148-58.



Type 1: Arterial wall stain, multiple radiolucent lumen



Type 2 Variant A: Diffuse stenosis of any severity 
(normal prox & distal)



Type 2: Variant B (extends to distal tip)



Type 3: Mimics Atherosclerosis



IVUS and OCT





Yes

High-risk Features:
• Ongoing ischemia
• Cardiogenic shock
• Sustained ventricular arrhythmia
• Left main dissection

Options for PCI:
• Wiring only
• POBA ± stent
• Cutting balloon ± stent
• Stenting:

• Single long stent

• Either edges first, then middle

• Proximal first (to avoid
retrograde extension)

SCAD + Clinical High-Risk Features

consider revascularization

CABG

Left Main

PCI only if:
• No emergency CABG
• Cardiogenic shock, VT/VF
• Technically feasible (esp if

not involving bifurcation)

Non-LM

PCI if feasible
Very careful wiring (esp Type 1)

Wired distal true lumen?

UncertainYes

OCT/IVUSAngiographic SCAD
Or check OTW balloon

No

Stop

Reassess PCI need

No Yes

Can cover with single stent (≥5mm edges)?

*Can avoid stenting especially if normal flow + no residual dissection

Type 3 Type 2BType 1 Type 2A

1. Cutting balloon ± stent*
2. POBA ± stent*
3. Stent edges first, then middle
4. Stent proximal (if ostial LAD/circ)

Yes
No

• Sequential stenting

Main T, Saw J. Interventional Cardiology Clinics

2018 (in press).

SCAD PCI Algorithm

POBA ± stent*
Any sequence of stents

Direct stent
+/- predilatation (CB/POBA)

1. Cutting balloon ± prox stent*
2. POBA ± stent*
3. Stent proximal (if ostial LAD/circ)
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Traumatic Coronary Dissection



Traumatic Coronary Dissection



Iatrogenic 
Coronary 
Dissection

• Can occur from catheter engagement (mechanical

or injection-induced), wires (particularly

hydrophilic jackets/coatings), and from trauma due

to balloons/stents/atherectomy

• Guide catheter dissection is the most common

referral for emergency CABG surgery

• Initially reported in up to 50% of PTCA cases; now

<1%

• Grading system previously used to guide tx

• Increased MACCE (OR 3.1); without establishing 

TIMI 3 flow, MACCE increases (OR 10.2)



Classification



Classification



Classification of dissection according to IVUS

• Intimal: Limited to the intima or atheroma, and not extending
to the media.

• Medial: Extending into the media.

• Adventitial: Extending through the EEM
• Intramural hematoma: An accumulation of blood within the

medial space, displacing the internal elastic membrane inward
and EEM outward. Entry and/or exit points may or may not be
observed.

• Intra-stent: Separation of neointimal hyperplasia from stent
struts, usually seen only after treatment of in-stent restenosis.



Predictors



Risk factors

• Risk factors have been identified and can be categorized into anatomical, clinical, and 
technical factors. 

• Angiographic predictors include calcified, eccentric, and long atherosclerotic 
lesions; ACC/AHA type B or C complex plaque morphology; and vessel tortuosity 

• Clinical presentations as acute myocardial infarction or unstable angina increase 
the risk of coronary dissection and subacute thrombosis 

• Technical factors and operator experience are very often important determinants 
for the occurrence of coronary dissections. Inappropriate selection and 
manipulation of guiding catheters, eccentric contrast injection with damping 
pressure, inadvertent advancement of guidewires and balloons, and 
inappropriately sized or excessive balloon and stent dilatation (balloon-to-artery 
ratio of >1.2) 



Predictors

• Heavy calcification at the ostium

• Aggressive guide, non-coaxial

• Stiff wires

• Ostial/proximal CTO

• Retrograde wiring that wraps around in the aortic wall

• Forceful injection



Outcomes



Outcome

• Iatrogenic left main, ostial right coronary artery (RCA), and ostial graft 
dissections induced by guiding catheters are the most feared complications of 
coronary catheterization, all of which can cause catastrophic sequelae 
including hemodynamic collapse, electric storms, and impending death in a 
matter of minutes.

• Proximal dissections also extend in a retrograde direction up to the coronary 
ostium and aorta, resulting in left main dissection and aortic dissection with 
potentially fatal outcomes. 

• Extensive and major dissections (types C to F) often require immediate 
attention and careful management by maintaining a secure guidewire position 
followed by stenting. 



Iatrogenic left main coronary dissection

• Iatrogenic left main coronary artery (LMCA)
dissection is a potentially fatal complication of
coronary intervention which requires rapid and
effective management.

• The overall incidence of iatrogenic LM dissection
was 0.07% and almost twice as common with
percutaneous coronary intervention than
coronary angiography.

• Treatment of iatrogenic LM dissection consists
of conservative therapy, bailout stent
implantation, or urgent coronary artery bypass
grafting (CABG).



Iatrogenic left main coronay dissection



Dissection with extension to aortic root



Dissection with extension to aortic root



Interventional cardiologist

Emergency heart team



Management



General Algorithm for Treatment of Coronary Dissections

3 Big Questions:

1) Wire across?

2) Vessel open or closed?

3) Patient stable?

Principles of Dissection Management:

1) Avoid/minimize anterograde injections

a) Need for retrograde visualization?

b) Use of IVUS to mark true lumen

2) Hematoma management

1) STRAW

2) Cutting/releasing hematoma



Prevention



Prevention

Catheter manipulations

Vigorous contrast injection

Deep intubations of the catheter within the 
coronary artery 

Vigorous, deep inspiration

Variant anatomy of the coronary ostia 

GENTLE



Conclusion



Conclusions

• Coronary dissections are not common but 
can contribute to significant MACE if not

managed appropriately

• 3 big questions
• Wire still across?

• Vessel still open?

• Patient stable?

• Algorithmic approach to management



• Iatrogenic aortocoronary dissection during routine PCI is a rare

but potentially life threatening complication.

• The therapeutic options consider either a conservative

approach with a “wait-and-see” strategy or interventional
treatment with PCI and sealing of the coronary dissection

entry or surgical treatment .

• Intracoronary imaging such as IVUS or OCT are useful to

guide the percutaneous treatment.

• In case of residual dissection, CT-Scan can be a helpful tool

for non-invasive follow-up.

Conclusions 



The 4 S law:

• Keep a cool head and manage emotions… be S mart

• Maintain the stability of your catheter system… be S table

• Manipulate stably and rapidly… be S wift

• Perform S tent implantation as soon as possible


