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Learning objectives

Distinguish propagation, embolization,
dissolution, and organization/recanalization. Propagation

Enlarges
Relate thrombus age and morphology to

susceptibility to fibrinolysis.
Dissolution

Predict vascular consequences of growth, Lyses
detachment, and residual obstruction.

Interpret organized thrombus and
recanalization as structural remodeling.

Embolization

Dislodges

Organization

Remodels




A thrombus continues to evolve after formation

* |n surviving patients, thrombi evolve over

ensuing days to weeks.

Initial thrombus Evolution

e Asingle thrombus can exhibit more than one Ensuing days to weeks

subsequent fate.
No universal time boundary implied

e The eventual consequence depends on
location, size, and vascular effects.




Four principal fates

Propagation: Additional platelets and fibrin
enlarge the thrombus. Propagation

Enlarges
Embolization: Material detaches and travels

through the vasculature.
Dissolution

Dissolution: Fibrinolysis removes thrombus Lyses
material.

Organization/recanalization: Tissue ingrowth
remodels the thrombus.

Embolization

Dislodges

Organization

Remodels




The four outcomes are not mutually exclusive

* Propagation may precede fragmentation and

embolization.
Growth Detachment

e A thrombus can organize while a residual
part remains obstructive.

Organization Channels

e Extent of lysis and recanalization is variable
rather than all-or-none. Possible combinations — not exclusive branches




Morphology helps explain the subsequent fate

e Thrombi contain platelets, fibrin,
erythrocytes, and leukocytes.

e Attachment, laminations, and friability
influence interpretation.

e Site-specific flow conditions affect @ Flatelets Fibrin @ Red cells
composition and extension.

Components shown conceptually, not at cellular scale



Initiation differs between arteries and veins

e Arterial and cardiac thrombi typically
originate at disturbed flow or endothelial
injury.
Arterial Venous

e VVenous thrombi commonly form at sites of Turbulence or wall injury Sluggish flow or stasis
sluggish flow or stasis.

e The site of origin shapes both propagation
and clinical risk.




An attached base and a vulnerable tail

e Thrombi are usually focally attached to the
vascular surface at initiation. Poorly attached extension

e The extending portion may be more loosely

attached. - -

e A fragile propagating segment can fragment
and embolize.

Schematic: Longitudinal vessel section



Direction of thrombus growth

e Arterial thrombi generally extend retrograde

relative to blood flow.

e \Venous thrombi extend in the direction of <

venous blood flow.

Artery

Extension opposite flow

e Both patterns tend to propagate toward the

heart.

Vein

Extension with flow




Propagation: Increase in thrombus mass

* Propagation means progressive

accumulation of platelets and fibrin. Additional platelets + fibrin

e |t enlarges the thrombus beyond its original
attachment site.

e Continued growth can aggravate luminal
compromise.

Schematic: Longitudinal vessel section



Platelets and fibrin drive propagation

e The thrombus gains additional platelet

material and fibrin. Additional platelets + fibrin

e New material extends the thrombotic
surface within flowing blood.

e The expanding mass may become less
securely attached at its distal end.

Schematic: Longitudinal vessel section



Propagation can narrow or close a vessel

* Increasing thrombus volume reduces
effective lumen diameter.

e Occlusive thrombi impede downstream
arterial supply or venous drainage.

e Clinical impact depends on the vascular bed
involved.

Schematic: Longitudinal vessel section



Venous propagation is commonly luminal

e Venous thrombi are usually occlusive and
may form elongated luminal casts.

e Their red-cell-rich composition reflects slow
venous flow.

e Extension in the direction of venous flow can
increase embolic concern.

Schematic: Longitudinal vessel section



Arterial propagation occurs in high-impact beds

e Arterial thrombi often form over injured
atherosclerotic plaques.

e Occlusion of a coronary or cerebral vessel
can have grave consequences.

e The main arterial problem is often local
obstruction rather than embolization.

Schematic: Longitudinal vessel section



Propagation links growth to embolization

e The enlarging thrombus may include a
projecting, friable segment. Poorly attached extension

e Poor attachment increases vulnerability to

breakage. - -

e Detached fragments constitute
thromboemboli.

Schematic: Longitudinal vessel section



Propagation: Interpret the vessel schematic

e A thrombus occupies an increasing portion
of the same vascular lumen. Additional platelets + fibrin

e No detached fragment is needed to diagnose
propagation.

e The clinically relevant endpoint may be
worsening obstruction.

Schematic: Longitudinal vessel section



Clinical application: Enlarging arterial thrombus

e A coronary thrombus extends over an
injured plague.

e Progressively less luminal space remains for
blood flow.

e Question: Which fate directly describes its
enlargement?

Schematic: Longitudinal vessel section



Answer: Propagation with increasing obstruction

e The defining event is further platelet/fibrin
deposition.

e Loss of lumen is a consequence of
propagation.

e Detachment would represent a separate
fate: Embolization.

Schematic: Longitudinal vessel section




Embolization: Detachment and migration

e A portion of a thrombus separates from its

) ) Detached fragment moving distall
site of formation. 8 g y

e The detached intravascular material is

—
carried by blood. j -

e |t may obstruct a vessel distant from the
point of origin.

Schematic: Longitudinal vessel section



Thrombus versus thromboembolus

e A thrombus is a mass formed within the
cardiovascular system.

Thrombus

* A thromboembolus is a detached fragment Formed and attached in
. . it
transported from its origin. o

e The distinction concerns location and
movement, not merely composition.

Thromboembolus

Detached and
transported




Three steps in thromboembolization

e A propagating or otherwise vulnerable

Detached fragment moving distall
thrombus detaches. 8 g y

e The fragment moves through successive

—
vascular segments. j

e |t lodges when the vessel caliber no longer
permits passage.

Schematic: Longitudinal vessel section



Venous thromboemboli commonly reach the lungs

e Deep venous thrombi in the legs are an
important embolic source.

Pulmonary

L i Right h
eg vein . ight heart vessel

e Detached venous material moves toward the

right heart and pulmonary circulation.
Venous thromboembolism — simplified vascular route

e Pulmonary vascular obstruction is a principal
clinical hazard.




Deep leg thrombosis carries important embolic risk

e Large leg veins at or above the knee include
popliteal, femoral, and iliac veins.

Pulmonary

L i Right h
eg vein . ight heart vessel

e Thrombi in these veins more often embolize

to pulmonary arteries.
Venous thromboembolism — simplified vascular route

e Severe outcomes may result even when local
leg symptoms are modest.




Superficial and deep venous thrombi differ

e Superficial saphenous thrombi often
accompany varicosities.

Superficial Deep

e Local pain, tenderness, congestion, and skin Local symptoms dominate Pulmonary embolic risk
complications predominate.

e Deep leg thrombi are more concerning as a
source of pulmonary emboli.




Venous thrombosis may be clinically silent

e Collateral venous channels can reduce
obvious obstruction symptoms.

Pulmonary

L i Right h
eg vein . ight heart vessel

e Pain or swelling is not a prerequisite for

important deep vein thrombosis.
Venous thromboembolism — simplified vascular route

e An embolic event may be the first
recognized manifestation.




Arterial emboli compromise distal tissue beds

e Arterial thrombi can detach and travel
downstream.

Arterial source . Distal branch . Ischemic bed

e An embolus can obstruct a smaller systemic

arterial branch.
Systemic arterial embolization — simplified route

e The consequence may be ischemia and
tissue infarction.




Local obstruction and distal embolism are distinct

¢ |n-situ occlusion arises where the thrombus
itself forms and grows.

In-situ Embolic

e Embolic occlusion occurs downstream after Occlusion at origin Occlusion downstream
material migrates.

e Either mechanism can impair perfusion, but
the sequence differs.




Clinical application: Silent leg clot, sudden dyspnea

e A hypothetical patient develops pulmonary

' : : Detached f t ing distall
symptoms without preceding leg pain. etached fragment moving distally

e Deep leg venous thrombosis is subsequently

—)
identified. j -

e Question: Which fate connects the leg lesion
with pulmonary obstruction?

Schematic: Longitudinal vessel section



Answer: Venous thromboembolization

e A thrombus fragment separates from its

. Detached fragment moving distally
lower-limb source.

e |tis carried toward and lodges in the

—
pulmonary arterial tree. j -

e Absence of leg symptoms does not rule out
the original DVT.

Schematic: Longitudinal vessel section



Dissolution: Fibrinolytic removal

e Dissolution reflects breakdown of the

thrombus by fibrinolysis. Fibrinolysis = reduction of material

e Recent thrombi may shrink rapidly or
disappear. RS

e Successful lysis reduces the burden of fibrin-
rich thrombus.

Schematic: Longitudinal vessel section



Fibrin is the principal structural target

e Fibrin forms a meshwork stabilizing
thrombus material.

e Fibrinolysis disrupts that scaffold and can
reduce clot mass.

e Anatomical restoration depends on the @ Platelets Fibrin @ Red cells
extent of material removed.

Components shown conceptually, not at cellular scale



A recent thrombus is more amenable to lysis

e Recent thrombi can undergo marked

shrinkage during fibrinolysis. Fibrinolysis & reduction of material

e Complete disappearance is possible in early
lesions. RN

e This is a different endpoint from conversion
into scar tissue.

Schematic: Longitudinal vessel section



Older thrombi become resistant to lysis

e Older thrombi accumulate more extensive

fibrin deposition. Extensive fibrin and cross-linking

e Fibrin cross-linking strengthens the
thrombus structure.

e These changes make established thrombi
less susceptible to dissolution.

Schematic: Longitudinal vessel section



Why thrombus age influences response

e Recent material has a more readily lysed

fibrin structure. Extensive fibrin and cross-linking

e Older material becomes denser and more
highly cross-linked.

e A single therapy or mechanism cannot be
assumed to act equally across ages.

Schematic: Longitudinal vessel section



Temporal implication for thrombolysis

e T-PA in acute coronary thrombosis as an

illustrative example.

Initial thrombus Evolution

e |t explains why fibrinolytic treatment is Ensuing days to weeks

generally effective early in the event.
No universal time boundary implied

e This pathology principle does not specify a
modern treatment algorithm or cutoff.




Dissolution is not embolization

e Lysis reduces or removes the in-situ
thrombotic mass.

Lysis Embolization

e Embolization transports a detached mass to Mass breaks down Mass moves away
another site.

e Both may decrease the original clot burden
but imply different hazards.




Clinical application: New versus established thrombus

e One clot formed recently; Another has

oersisted long enough to organize. Fibrinolysis & reduction of material

e The question is which is generally more
vulnerable to fibrinolysis. RS

e Do not infer a numerical treatment window
from this comparison.

Schematic: Longitudinal vessel section



Answer: Recent thrombus has greater lytic potential

e Fresh thrombi can shrink substantially or

: . : Fibrinolysis = reduction of material
resolve during fibrinolysis. ysis =

e Older fibrin deposition and cross-linking
impede dissolution. RS

e Degree of organization also alters the
residual vessel structure.

Schematic: Longitudinal vessel section



Organization: Conversion into tissue

e Organization occurs particularly in older
thrombi.

Endothelial

Smooth muscle Fibroblasts
cells >

e Living vascular and mesenchymal cells grow

into the thrombotic mass.
Ordered conceptual relationships; Not a microscopic specimen

e The lesion is progressively remodeled rather
than simply dissolved.




Endothelial cells enter the organizing thrombus

e Endothelial cell ingrowth is one component
of organization.

Endothelial . Cell ingrowth . Channels

e These cells participate in creating

endothelial-lined vascular channels.
Ordered conceptual relationships; Not a microscopic specimen

e The channels underlie the subsequent
process of recanalization.




Smooth muscle cells and fibroblasts contribute

e Smooth muscle cells migrate or grow into
the organized thrombus.

Smooth muscle . Fibroblasts . Remodeling

e Fibroblasts help establish a connective-

tissue component.
Ordered conceptual relationships; Not a microscopic specimen

e These mesenchymal elements subsequently
remodel and contract.




Organization replaces clot with connective tissue

e Cellular ingrowth gradually creates a more
fibrous mass.

Cellular Connective

. . Incorporation
ingrowth > tissue P

e The original thrombus can become

incorporated into the vessel wall.
Ordered conceptual relationships; Not a microscopic specimen

e The resulting structure may remain
detectable long after the acute event.




Recanalization creates new luminal channels

e Capillary-sized channels develop within an
organizing thrombus.

e They establish continuity across the once-
obstructed vessel segment.

e Restoration of the original lumen is variable

and often incomplete. BiediALYSSFREABEMALSry (3eh Eisya gpicroscopy




Stages of thrombus recanalization

e An initially occlusive mass occupies the
vascular lumen.

e Cellular ingrowth is followed by
development of internal channels.

Obstructed Organizing Recanalized

Original editable schematic — transverse vessel views

e Some blood flow can resume through
channels within residual organized tissue.




Recanalized does not mean anatomically normal

e Small new channels are not equivalent to an
intact original lumen.

e The vessel may retain substantial organizing
or fibrous tissue.

e Residual caliber and patency differ between
thrombi. Bi8HIALY FGFRERBEIALS Fy (ReALISTYE Aicroscopy




Organized thrombus may merge with the wall

e Continued recanalization can leave a smaller
connective-tissue mass.

e The residual tissue becomes incorporated
into the vascular wall.

e The boundary of the former thrombus may

eventually be inconspicuous BiHIALY FHRERCBBTRNSry (SehLitacpicroscopy




Contraction can leave a fibrous remnant

e Mesenchymal elements remodel and
contract over time.

e The original thrombus may persist only as a
fibrous lump.

e This is a structural residue, not proof that

the lesion embolized or dissolved. BlarAbYSSHAEFBEMALS y (SehLiT4GAMcroscoPy




Organization and dissolution are different resolutions

e Dissolution destroys thrombotic fibrin and
removes mass.

Dissolution Organization

e Organization cellularizes the thrombus and Clot removed Clot converted to tissue
creates connective tissue.

e Recanalization may restore some flow while
a structural residue persists.




Morphologic interpretation: Organized vessel

e An artery with its lumen filled by organized
thrombus.

e The original lumen is recognized using the
internal elastic lamina.

e A schematic shows topology only; It is not
the original histologic figure. Original lumen boundary (schematic)




An unusual evolution: Central enzymatic digestion

e The center of a thrombus may undergo

) Central enzymatic breakdown (occasional
enzymatic breakdown. y ( )

e Trapped leukocytes and platelets may
release lysosomal enzymes.

e This occasional event is separate from
orderly recanalization.

Schematic: Longitudinal vessel section



Bacteremia can infect a thrombus

e Circulating organisms may seed thrombotic

material in bacteremia. Bacteremia — infected thrombus

e |Infected thrombus can develop an
inflammatory mass.

e Associated tissue damage can extend into
the vessel wall.

Schematic: Longitudinal vessel section



Mycotic aneurysm: Vessel wall erosion

e |f infection-related inflammation erodes the
vascular wall, it weakens.

Wall .
Infected clot . . Wall weakening
» inflammation »
e Progressive destruction canresultin a

mycotic aneurysm.
Possible consequence: Mycotic aneurysm

e “Mycotic” in this context is a conventional
term, not proof of fungal etiology.




Clinical consequences depend on vascular territory

e Arterial thrombi mainly threaten perfusion
of critical tissue beds.

Arterial Venous

e VVenous thrombi can cause congestion and Downstream ischemia Edema / congestion
edema.

e Thromboembolism can create a distant
occlusion apart from the original clot.




All four fates in one comparison

e Growth enlarges clot mass; Embolization
relocates it. Growth Migration

Local narrowing Distant obstruction

e Dissolution removes fibrin-rich material.
Lysis Organization

Mass reduction Residual fibrous tissue

e Organization remodels clot into tissue and
may restore channels.




A mechanistic map from clot to consequence

e The same initial thrombus can obstruct
locally or cause distal embolization. Growth Migration

Local narrowing Distant obstruction

e Fibrinolysis may substantially remove fresh

thrombus. Lysis Organization

Mass reduction Residual fibrous tissue

e Older thrombi more often develop
persistent organized tissue.




Case: Persistent obstruction with multiple channels

e A vessel specimen contains fibrous tissue
traversed by small luminal channels.

e The previous original lumen is largely
replaced by organized material.

e Question: Which sequence best explains the

channels? QBigNALYSGFREA-BEMAtS Y (e LisTyR gpicroscopy




Answer: Organization followed by recanalization

e Cellular ingrowth transforms the old
thrombotic material.

e Newly formed channels reestablish some
luminal continuity.

e Persistent fibrosis explains why the original
lumen is not fully restored. BlarAbYSSHAEFBEMALS y (SehLiT4GAMcroscoPy




Distinguishing the four processes

Growing in place - propagation.
Growth

Local narrowing
Breaking away and lodging elsewhere -

embolization.
Lysis

Fibrinolytic removal - dissolution. Mass reduction

Cellular ingrowth with new channels -
organization/recanalization.

Migration

Distant obstruction

Organization

Residual fibrous tissue




Four high-yield principles

e A thrombus is dynamic after its initial
formation. Growth Migration

Local narrowing Distant obstruction
e Growth and detachment are clinically

dangerous in different ways.
Lysis Organization

e Early lysis and later organization represent Mass reduction Residual fibrous tissue
different tissue responses.

e Recanalization can restore continuity
without restoring normal architecture.




References and source boundaries

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

Core section: “Fate of the Thrombus.”

Additional context: adjacent “Thrombosis” and “Embolism” textbook sections.

Figures here are original editable schematics—not textbook photomicrographs.
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