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Learning outcomes

• Explain how a blood-filled channel develops within the aortic wall.

• Relate predisposing medial changes to gross and microscopic morphology.

• Distinguish proximal and distal dissections using Stanford and DeBakey schemes.

• Predict major complications from the direction and extent of dissection.



Dissection is hemorrhage within the aortic wall

True lumen

Intramural blood channel

• Blood separates laminar planes of the tunica 
media.

• A blood-filled channel forms within, not simply 
outside, the wall.

• Rupture across the adventitia can cause fatal 
hemorrhage.

Original wall cross-section schematic



The media is the plane of dissection

Medial architecture

• Intima lines the true aortic lumen.

• Elastic lamellar units organize the 
aortic media.

• Adventitia is the outer wall barrier 
to free hemorrhage.

Original layered-media schematic



Aneurysm and dissection are not synonyms

Feature True aneurysm Aortic dissection

Primary change Dilatation of wall Wall-layer separation

Anatomic hallmark Attenuated intact wall Intramural blood channel

Shared complication Rupture Rupture



False lumen ≠ pseudoaneurysm

Term Location of blood Primary defect

Dissecting false lumen Within aortic wall Medial separation

Pseudoaneurysm Outside wall Full-thickness wall breach



A pressure-driven failure sequence

Intimal tear Blood enters media Lamellar separation Extension / rupture

• The usual pathway begins with an intimal tear.

• Systemic-pressure blood enters a weakened medial plane.

• The channel may propagate longitudinally or rupture outward.



Dilation is associated, but not obligatory

True lumen

Intramural blood channel

• Dissection as generally associated with aortic 
dilation.

• Dilatation alone does not establish an intramural 
dissecting channel.

• The defining structural event is separation of 
medial lamellae.

Original wall cross-section schematic



Two major patient groups

Predominant context Typical clue

Hypertension-associated Men aged 40–60 years

Inherited syndromic 
aortopathy

Younger patients; E.g., Marfan syndrome

Other mechanisms Iatrogenic, pregnancy-associated, traumatic



Hypertension dominates the textbook risk profile

Hypertension Medial degeneration Reduced wall integrity
Susceptibility to 

dissection

• Hypertension is identified as the major risk factor.

• Antecedent hypertension in >90% of its cited middle-aged group.

• Chronically injured media may have SMC loss and altered matrix content.



Younger patients: Examine the connective tissue context

Inherited disorder
ECM / TGF-β 
abnormality

Medial vulnerability Dissection risk

• Marfan syndrome is a named example in the source.

• Defective extracellular matrix synthesis or degradation can weaken the wall.

• Altered TGF-β signaling provides another aortopathy pathway.



Heritable aortic wall disease is mechanistically diverse

Source example Wall-related mechanism

Marfan syndrome Fibrillin / TGF-β regulation

Loeys–Dietz syndrome TGF-β pathway alterations

Vascular Ehlers–Danlos Type III collagen defect



Iatrogenic trauma can initiate dissection

Instrumented artery Intimal injury Blood enters media Dissection

• Arterial cannulation can injure the aortic wall.

• The source includes diagnostic catheterization and cardiopulmonary bypass as contexts.

• The procedure-associated tear creates an entry for pressurized blood.



Pregnancy association is rare

• Roughly 10–20 dissections per million births.

• Cases tend to occur during or after the third trimester.

• Hormonal wall remodeling and perinatal hemodynamic stresses are proposed 
contributors.



Blunt chest trauma has a characteristic site

Abrupt deceleration
Tethered aortic 

isthmus
Local intimal tear Traumatic dissection

• Sudden displacement of the heart can place stress near the aortic isthmus.

• Tethering at the ligamentum arteriosum contributes to the injury mechanism.

• Tears may originate distal to the arch-vessel origins.



Marked medial scarring may impede propagation

Wall state Relation to dissection

Medial weakness Facilitates lamellar separation

Dense medial fibrosis May hinder blood tracking



Multiple etiologies converge on wall vulnerability

Pressure stress / ECM 
defect

Susceptible media Blood entry Propagation

• Systemic hypertension produces chronic medial stress and degeneration.

• Inherited/acquired connective tissue abnormalities impair matrix homeostasis.

• A tear plus high-pressure blood can produce progressive wall separation.



Hypertensive media loses structural support

Medial architecture

• Smooth-muscle-cell loss 
accompanies degenerative changes.

• Extracellular matrix content and 
organization may be altered.

• The combination decreases integrity 
without defining a unique pre-
dissection signature.

Original layered-media schematic



Smooth-muscle-cell attrition matters

Medial architecture

• Medial SMCs maintain and remodel 
vessel extracellular matrix.

• SMC attrition is a typical 
degenerative finding in the 
dissected media.

• Loss of supporting cells coexists 
with elastic and mucoid matrix 
changes.

Original layered-media schematic



Extracellular matrix remodeling can fail

Impaired matrix 
balance

Lamellar deterioration Medial susceptibility Hematoma spread

• Aortic mechanics depend on connective tissue constituents.

• Defective ECM synthesis or degradation is linked to dissection.

• Elastic fragmentation is one visible expression of failed integrity.



TGF-β signaling is a relevant aortopathy axis

TGF-β pathway 
disturbance

Abnormal matrix 
remodeling

Wall susceptibility Possible dissection

• Dysregulated TGF-β signaling to connective tissue wall disease.

• This is a predisposing mechanism, not a test identifying an active dissection.

• Structural failure ultimately manifests through the medial wall.



Histology does not reliably predict dissection

Observed morphology What it does NOT establish

Marked medial degeneration Inevitable future dissection

Mild medial degeneration Absence of risk

No unique pattern Exclusion of dissection



The initiating event is often unresolved

• The ultimate trigger for the initial tear is unknown in most cases.

• Known risk factors explain vulnerability, not every precise onset event.

• Avoid mistaking a predisposing lesion for proof of the immediate trigger.



Two routes to blood within the aortic wall

Route Initial source of blood

Intimal tear Pressurized aortic lumen

Intramural hematoma Penetrating vasa vasorum



Once present, luminal pressure drives extension

Pressurized blood
Outer-medial 

separation
Longitudinal spread

Branch / root / 
rupture

• Blood follows longitudinal planes of least wall resistance.

• Propagation may move away from, or back toward, the heart.

• Severity depends on the structures reached and whether the outer wall ruptures.



Why pressure reduction is mechanistically rational

Lower driving 
pressure

Less propagation force Potential containment
Definitive strategy by 

type

• Systemic pressure pushes blood into the dissecting channel.

• The source notes that aggressive pressure-reducing therapy may limit evolution.

• For proximal dissection, this is coupled with operative repair.



The typical spontaneous tear is proximal

Ascending aorta

Dissected segment

Aortic arch

Not highlighted

Descending aorta

Not highlighted

• Most spontaneous dissections begin in the ascending aorta.

• The tear is usually within 10 cm of the aortic valve.

• Proximity to the root helps explain potentially catastrophic cardiac complications.



Typical intimal tear: Short and transverse

True lumen

Intramural blood channel

• The source describes jagged, sharply defined 
transverse tears.

• The length is often approximately 1–5 cm.

• The visible tear is the entry lesion; The dissected 
channel may extend far beyond it.

Original wall cross-section schematic



Propagation can be both anterograde and retrograde

Direction Course Potential consequence

Retrograde Toward heart Root / valve involvement

Anterograde Away from heart Distal branch involvement



Outer media is the characteristic tracking plane

Intramural blood

Medial architecture

• The hematoma preferentially 
separates lamellar units in the outer 
third of the media.

• It may also separate media from 
adventitia.

• The adventitial barrier determines 
whether the hemorrhage remains 
contained.

Original layered-media schematic



Medial degeneration has a three-part morphology

Medial architecture

• Elastic fiber fragmentation and loss.

• Accumulation of mucoid 
extracellular matrix.

• Attrition of medial smooth-muscle 
cells.

Original layered-media schematic



Elastic fragmentation weakens lamellar continuity

Medial architecture

• The normal media has layered 
elastic lamellae.

• Fragmentation and loss reduce their 
continuity.

• Robbins’ Fig. 11.20 describes 
reduced medial elastic fibers in a 
dissection.

Original layered-media schematic



Mucoid matrix accumulation is degenerative

Medial architecture

• Mucoid extracellular matrix collects 
between medial components.

• It can appear with elastic 
fragmentation and SMC dropout.

• The change is not equivalent to an 
inflammatory infiltrate.

Original layered-media schematic



SMC depletion forms part of the medial triad

Medial architecture

• Typical degeneration includes loss of 
medial SMCs.

• The finding joins elastin damage and 
mucoid ECM changes.

• It does not establish that the patient 
necessarily had clinical dissection.

Original layered-media schematic



Inflammation is characteristically absent

Pathology term Core process

Medial degeneration Elastic/SMC/ECM alteration

Aortitis Inflammatory injury to the aortic wall



Degeneration and dissection are not one-to-one

• Some dissections arise with only trivial medial abnormalities.

• Some autopsies show marked degeneration despite no dissection.

• Morphology therefore supports a mechanism but cannot alone predict the event.



Intramural hematoma may lack a visible entry tear

True lumen

Intramural blood channel

• Disruption of penetrating vasa vasorum can 
produce mural hemorrhage.

• Such a lesion need not start from an intimal 
breach.

• This is the source’s stated alternative to the usual 
tear-associated mechanism.

Original wall cross-section schematic



Distal re-entry can create two channels

Primary intimal entry Medial false channel Distal re-entry
Two communicating 

channels

• A second distal intimal tear permits the dissection to communicate with the true lumen.

• A second blood-flow channel produces a “double-barreled” aorta.

• This may prevent immediate extra-aortic rupture.



A chronic false lumen may endothelialize

Contained false 
channel

Persistent blood flow Endothelial lining Chronic dissection

• Contained channels can persist rather than rupture externally.

• Over time, the false channel may acquire an endothelial lining.

• This converts an acute anatomic event into a chronic dissection configuration.



Adventitial rupture is the lethal escape route

True lumen

Intramural blood channel

• The dissection can traverse the outer wall.

• Loss of adventitial containment allows major 
bleeding into body cavities.

• Anatomic location of rupture determines the 
clinical emergency.

Original wall cross-section schematic



Hemopericardium produces cardiac tamponade

Proximal dissection Pericardial rupture Hemopericardium Tamponade

• Proximal rupture may bleed into the pericardial sac.

• Pericardial blood can compress the heart and impair filling.

• This is one of the textbook’s major acutely fatal outcomes.



Extra-aortic hemorrhage has several destinations

Rupture compartment Direct consequence

Pericardial sac Hemopericardium / tamponade

Pleural space Hemothorax

Peritoneal cavity Massive abdominal hemorrhage



Retrograde extension can damage the aortic root

Retrograde dissection
Aortic root 

involvement
Annular disruption Aortic insufficiency

• Dissection may propagate toward the heart from the initial tear.

• Aortic root involvement can disrupt the valve annulus.

• Aortic insufficiency follows loss of normal valve support.



Branch-vessel involvement causes malperfusion

Aortic false lumen

Neck arteries → Distal ischemia

Coronary arteries → Myocardial infarction

Renal arteries → Renal ischemia

Mesenteric / iliac → Visceral or limb ischemia

Spinal arteries → Cord ischemic injury



Coronary extension can mimic acute infarction

Aortic root dissection Coronary involvement Myocardial ischemia Infarction

• Involvement of a coronary artery can compromise myocardial blood flow.

• The resulting ischemia may cause myocardial infarction.

• Chest pain can also resemble infarction even without this mechanism.



Neck-vessel extension changes the threatened territory

Aortic false lumen

Neck arteries → Distal ischemia

Coronary arteries → Myocardial infarction

Renal arteries → Renal ischemia

Mesenteric / iliac → Visceral or limb ischemia

Spinal arteries → Cord ischemic injury



Renal arterial compromise is a branch complication

Aortic false lumen

Neck arteries → Distal ischemia

Coronary arteries → Myocardial infarction

Renal arteries → Renal ischemia

Mesenteric / iliac → Visceral or limb ischemia

Spinal arteries → Cord ischemic injury



Mesenteric and iliac vessels can be jeopardized

Aortic false lumen

Neck arteries → Distal ischemia

Coronary arteries → Myocardial infarction

Renal arteries → Renal ischemia

Mesenteric / iliac → Visceral or limb ischemia

Spinal arteries → Cord ischemic injury



Spinal arterial ischemia can affect the cord

Aortic dissection
Spinal artery 
compromise

Cord ischemic injury Transverse myelitis

• The source notes possible involvement of spinal arterial branches.

• Ischemia may present as transverse myelitis.

• A neurologic presentation can therefore follow an aortic wall lesion.



Pain can trace the progression of dissection

Anterior chest Between scapulae Down the back Distal extension

• The classic onset is abrupt and excruciating.

• Pain often begins in the anterior chest and radiates interscapularly.

• Downward migration may accompany distal propagation.



Dissection may be mistaken for myocardial infarction

Finding Aortic dissection implication

Abrupt migrating pain Progressive wall separation

Myocardial ischemia Possible coronary extension

Sudden shock Consider hemorrhage / tamponade



Anatomic location governs risk

Ascending aorta

Dissected segment

Aortic arch

Not highlighted

Descending aorta

Not highlighted

• The most dangerous region extends from the valve to the distal arch.

• Ascending involvement introduces root, coronary and pericardial hazards.

• Anatomical classification is therefore more than a labeling exercise.



Stanford type A involves the ascending aorta

Ascending aorta

Dissected segment

Aortic arch

Not highlighted

Descending aorta

Not highlighted

• Type A may remain confined to the ascending segment.

• It may also extend into the arch and descending aorta.

• The source identifies type A as the more dangerous category.



Stanford type B excludes the ascending aorta

Ascending aorta

Not highlighted

Aortic arch

Not highlighted

Descending aorta

Dissected segment

• Type B generally begins distal to the left subclavian artery.

• The ascending aorta is not involved.

• The textbook contrasts its usual management and short-term prognosis with type A.



DeBakey describes the extent of dissection

DeBakey I

Asc

Arch

Desc

Stanford A

DeBakey II

Asc

Arch

Desc

Stanford A

DeBakey III

Asc

Arch

Desc

Stanford B



Stanford and DeBakey classifications correspond

Stanford DeBakey Ascending aorta

A I Involved; Distal extension

A II Involved; Limited proximally

B III Not involved



Proximal dissection is dangerous for mechanistic reasons

Ascending / root 
disease

Valve + coronary 
threat

Pericardial rupture 
threat

High acuity

• Retrograde injury can disrupt the aortic valve annulus.

• The coronary ostia and pericardial sac are anatomically nearby.

• These mechanisms explain the highest clinical urgency for type A disease.



Rapid action for type A

Recognize type A Rapid diagnosis Lower pressure Surgical repair

• Rapid diagnosis is a prerequisite to intervention.

• The textbook pairs intensive antihypertensive therapy with surgical repair of the tear.

• This is a pathology lecture summary, not a contemporary treatment protocol.



Type B is often managed without immediate surgery

Type B anatomy Assess complications Pressure-directed care Ongoing evaluation

• The source states that most type B dissections can be managed conservatively.

• Antihypertensive medication limits the driving force of propagation.

• Complications and branch ischemia remain important determinants of course.



Outcome estimates require context

65–85%

Type A rescued with 
prompt combined care

~70%

Mortality in hemorrhage / 
distal-ischemia group

40–88%

Reported overall 10-year 
survival range

Textbook-reported estimates; Populations and time horizons differ.



Type B prognosis differs from type A

~75%

Short-term survival in textbook’s type B 
account

Selection

Do not compare treatment groups as 
randomized arms

Textbook-reported estimates; Populations and time horizons differ.



Clinical exercise: Classify proximal disease

Illustrative teaching scenario

Illustrative case: Sudden anterior chest pain radiating between the scapulae.

Anatomic description: The channel starts in the ascending aorta and extends distally.

Question: Determine the Stanford and DeBakey classification.

Pause: Identify the mechanism / classification before advancing.



Case analysis: Proximal dissection with extension

Ascending aorta

Dissected segment

Aortic arch

Dissected segment

Descending aorta

Dissected segment

• The ascending segment is involved → Stanford A.

• Extension to the descending aorta → DeBakey I.

• Assess the aortic root, coronary branches and risk of rupture for complications.



Clinical exercise: Mural blood without a tear

Illustrative teaching scenario

Illustrative finding: Intramural hemorrhage is identified without a visible intimal entry.

A possible source is rupture of penetrating vasa vasorum.

Question: How does this pathway differ from classic tear-associated dissection?

Pause: Identify the mechanism / classification before advancing.



Case analysis: The origin of intramural blood

Mechanism Direct source of hemorrhage

Classic dissection Aortic lumen via intimal tear

Intramural hematoma Vasa vasorum within wall



Pathology exercise: Marked medial degeneration

Illustrative teaching scenario

Illustrative specimen: Elastic fiber loss, mucoid ECM and SMC dropout.

There is no clinical or gross evidence of dissection.

Question: Do these changes prove that a dissection must occur?

Pause: Identify the mechanism / classification before advancing.



Case analysis: Degeneration is not destiny

Medial architecture

• The microscopic triad is compatible 
with medial degeneration.

• Marked degeneration may occur 
without a dissection.

• Conversely, limited degeneration 
can accompany a true dissection.

Original layered-media schematic



Clinical exercise: Acute aortic root complication

Illustrative teaching scenario

Illustrative case: Sudden chest pain followed by pericardial hemorrhage.

Dissection extends retrograde to the aortic root.

Question: Identify the immediate life-threatening hemodynamic complication.

Pause: Identify the mechanism / classification before advancing.



Case analysis: Hemopericardium → tamponade

Root dissection Wall rupture Hemopericardium Tamponade

• Proximal aortic wall disruption may bleed into the pericardial cavity.

• Blood around the heart can impair cardiac filling.

• The decisive mechanism is adventitial rupture into a confined pericardial space.



Anatomic differential: Three different wall defects

Lesion Primary compartment Defining lesion

True aneurysm Dilated wall Full wall maintained

Pseudoaneurysm Extravascular Communicating hematoma

Dissection Intramural Medial plane separation



A unified mechanism-to-complication model

Predisposing wall 
state

Intimal entry / wall 
bleed

Medial blood channel
Rupture / branch 

compromise

• A vulnerable media permits propagation after blood enters the wall.

• The false channel may re-enter, remain contained or rupture.

• Proximal and branch extension explain valve dysfunction and organ ischemia.



Five findings to integrate at the bench and bedside

• Where does the dissection begin: Ascending or distal aorta?

• Is there an intimal tear or a possible intramural hematoma?

• How far and in which directions has blood propagated?

• Is the adventitia intact; Which organs and branches are threatened?



Core conclusions

• Aortic dissection is intramural hemorrhage separating medial lamellae.

• Hypertension and connective tissue disease are major predisposing contexts.

• Medial degeneration is common but not a dependable predictor.

• Anatomic extent drives rupture risk, ischemic complications and management.



Primary source and visual provenance

• Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th ed. (2026).

• Chapter 11: Blood Vessels — Aortic Dissection, printed pp. 462–463.

• Parent context: Aneurysms and Dissection, printed pp. 458–459.

• All illustrations are original, editable teaching schematics; not clinical specimens.
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