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Learning objectives

Trace splenic venous drainage and explain why outflow obstruction enlarges the 
spleen.

Distinguish intrahepatic, extrahepatic, and systemic causes of congestion.

Connect chronic red-pulp remodeling to sequestration and cytopenias.

Differentiate venous congestion from alternative mechanisms of splenomegaly.



Clinical entry point

Hypothetical teaching vignette

A patient with established cirrhosis develops an enlarged spleen and reduced circulating 
platelet count.

What unifies the portal lesion and the blood-count change?

Teaching interpretation

Increased resistance to portal drainage produces splenic congestion; Red-pulp pooling and 
macrophage removal contribute to hypersplenism.



A precise definition

Congestive splenomegaly is splenic enlargement caused by chronic obstruction to 
venous outflow.

Intrahepatic resistance or extrahepatic venous obstruction elevates portal or splenic 
venous pressure.

The condition is a hemodynamic response, not a distinct primary splenic neoplasm.

Venous back-pressure is the defining mechanism.



From outflow resistance to enlargement

Venous 
impediment

In liver, portal vein, or 
splenic vein

Elevated pressure

Portal or splenic 
venous hypertension

Persistent pooling

Red pulp remains 
congested

Splenic growth

Enlargement and 
chronic remodeling



Normal splenic compartments

Schematic — not histology

White pulp

Red pulp: Cords and sinusoids

Architecture

White-pulp follicles lie within an 
extensive filtering red-pulp 
compartment.

Clinically relevant

Venous congestion 
predominantly alters the red-
pulp vasculature.



White pulp and red pulp serve different roles

White pulp

Periarteriolar T-cell sheaths and B-cell 
lymphoid follicles support responses to 
blood-borne antigens.

Red pulp

Splenic cords, vascular sinusoids, and 
macrophages filter circulating blood 
elements.

Venous congestion acts most directly on the red-pulp circulation.



The splenic cords of Billroth

Red pulp consists of sinusoids separated by reticular splenic cords.

Macrophages form a functional filtering network within the cords.

The ability of blood cells to traverse this compartment influences their survival.



Open red-pulp circulation

Schematic — not histology

Penicillary
Arteriole

Splenic
Cord

Venous
Sinusoid

Splenic
Vein

Open (slow) pathway: Prolonged cord transit

Filtration

Blood cells pass from cords 
through endothelial gaps.

Consequences

Prolonged residence increases 
contact with macrophages.



Open versus closed circulation

Open / slow compartment

Some blood leaves capillaries, traverses 
splenic cords, then enters sinusoids 
through discontinuities.

Closed / rapid compartment

Other blood moves more directly from 
the capillary bed toward splenic veins.

The slow route exposes blood cells to macrophage surveillance.



Mechanical filtering of red cells

Cord transit

Blood cells cross the 
macrophage-rich red 

pulp

Cell deformation

Red cells pass through 
narrow endothelial 

gaps

Selective retention

Less deformable cells 
remain exposed

Phagocytosis

Macrophages 
eliminate retained cells



Four normal functions of the spleen

Blood filtration

Phagocytosis of senescent or poorly deformable 
blood cells and particles.

Immune defense

Antigen presentation and antibody responses to 
blood-borne material.

Hematopoiesis

Fetal function; May recur in severe chronic 
anemia or myeloproliferative disease.

Sequestration

Stores circulating formed elements, particularly a 
substantial platelet pool.



The spleen as a platelet reservoir

State Fraction of total platelet mass Meaning

Normal spleen Approximately 30%–40% Physiologic retention

Splenomegaly May reach 80%–90% Enhanced splenic sequestration

These are textbook descriptions, not diagnostic cutoffs.



Why spleen enlargement matters clinically

A sufficiently enlarged organ can produce a dragging sensation in the left upper 
quadrant.

Pressure on the adjacent stomach may cause postprandial discomfort.

An expanded red pulp can remove or retain excessive numbers of blood cells.



Hypersplenism is a functional syndrome

Definition in this context

Splenomegaly with increased 
sequestration and macrophage-mediated 
destruction of formed blood elements.

Blood-count effects

Anemia, leukopenia, and/or 
thrombocytopenia may be present; All 
three are not required.

The word describes a consequence, not the etiology of the enlargement.



The mechanism of hypersplenism

Venous 
hypertension

Persistent congestion 
of red pulp

Sinusoidal 
remodeling

Fibrosis and slow 
sinusoidal passage

Longer residence

More time in 
macrophage-rich cords

Enhanced removal

Peripheral cytopenias 
from 

sequestration/destruct
ion



Different anatomical levels of obstruction

Intrahepatic

Portal flow meets increased 
resistance within the liver; 
Cirrhosis predominates.

Extrahepatic

Thrombus or direct 
compression/invasion 
interferes with portal or 
splenic veins.

Systemic / central

Elevated venous pressure is 
transmitted backward from 
right-sided cardiac 
dysfunction.



Conceptual venous drainage route

Splenic red pulp

Sinusoids drain into 
splenic veins

Splenic vein

Contributes to portal 
venous inflow

Portal vein

Conveys splanchnic 
blood toward liver

Hepatic outflow

Blood ultimately 
reaches systemic 

venous return

Schematic flow direction; Not a complete vascular map.



Localization framework

Level Typical cause Why the spleen enlarges

Prehepatic Portal or splenic vein thrombosis Direct impediment to venous drainage

Intrahepatic Cirrhosis; Schistosomal fibrosis Increased resistance to portal flow

Posthepatic/systemic Right-sided cardiac failure Backward elevation of venous pressure



Cirrhosis: Principal cause of massive congestion

Hepatic cirrhosis as the main cause of massive congestive splenomegaly.

Fibrotic and nodular architectural distortion increases intrahepatic resistance.

The resulting portal hypertension is transmitted to the splenic venous drainage 
system.



How cirrhosis elevates portal pressure

Hepatic scarring

Fibrous septa interrupt 
flow paths

Regenerative 
nodules

Nodular parenchyma 
distorts vessels

Sinusoidal 
resistance

Portal blood 
encounters impeded 

passage

Portal hypertension

Splenic drainage meets 
elevated downstream 

pressure



Portal hypertension has two contributing processes

Increased resistance

Scarring, nodules, vasoconstriction, and 
sinusoidal remodeling impair intrahepatic 
flow.

Increased portal inflow

Splanchnic vasodilation and hyperdynamic 
circulation increase venous return into the 
portal system.

Both mechanisms can sustain raised portal venous pressure.



Vascular mediators in cirrhotic portal resistance

Reduced relaxation

Altered hepatic sinusoidal 
endothelium has reduced 
nitric-oxide availability.

Increased constriction

Endothelin-1 and other 
mediators promote 
intrahepatic vascular tone.

Structural remodeling

Myofibroblast contraction 
and fibrous septa add 
resistance beyond 
vasomotor tone.



Schistosomiasis and pipestem fibrosis

The chapter names schistosomal “pipestem” hepatic fibrosis as a cause of particularly 
severe congestive splenomegaly.

This illustrates profound portal-flow resistance from hepatic fibrosis.

The prominent splenic consequence is hemodynamic congestion, rather than primary 
splenic tumor formation.



Cirrhosis and schistosomiasis: Shared endpoint

Cirrhosis

Hepatic architectural 
distortion and sinusoidal 
resistance.

Schistosomiasis

Fibrotic portal disease, 
including characteristic 
pipestem fibrosis.

Shared splenic effect

Portal back-pressure 
produces congestion and 
may produce massive 
enlargement.



Systemic congestion from cardiac disease

Cardiac decompensation involving the right heart can cause central venous 
congestion.

Robbins examples include tricuspid or pulmonic valvular disease and chronic cor 
pulmonale.

The same congestive pathway may follow progression from left-sided heart failure.



Right-sided cardiac failure and the spleen

Right-sided failure

Elevated systemic 
venous pressure

Back-pressure

Impaired drainage 
through 

hepatic/splanchnic 
circulation

Splenic congestion

Venous pooling in red 
pulp

Moderate 
enlargement

Usually less severe 
than massive portal 

obstruction



Severity context: Reported splenic weights

Setting Description in chapter 13 Teaching implication

Normal adult About 150 g Reference anatomy

Systemic venous 
congestion

Rarely over 500 g Usually moderate

Long-standing marked 
congestion

About 1000–5000 g Can become very large

Descriptive ranges, not thresholds defining an etiology.



Extrahepatic portal-vein obstruction

Portal-vein obstruction prevents efficient splanchnic drainage through the liver.

Thrombosis is a specific cause listed for congestive splenomegaly.

Portal-vein thrombosis often coexists with intrahepatic obstructive disease’s 
discussion.



Portal-vein thrombosis: Causal chain

Portal thrombus

Intraluminal venous 
obstruction

Reduced drainage

Impeded portal flow 
from viscera

Increased upstream 
pressure

Splenic and portal 
venous hypertension

Splenic 
consequence

Congestive 
enlargement of red 

pulp



Inflammation can contribute to portal obstruction

Pylephlebitis

Inflammation of the portal vein is a 
named association with portal venous 
thrombosis.

Clinical context

It may follow intraperitoneal infections, 
linking abdominal infection to venous 
outflow obstruction.

The key lesion is venous obstruction—not nonspecific reactive splenitis.



Splenic-vein thrombosis

Thrombosis localized to the splenic vein can cause splenic outflow hypertension.

The chapter highlights infiltrative tumors of adjacent organs as possible causes.

Examples include carcinomas of the stomach and pancreas.



Neighboring tumor and splenic congestion

Adjacent carcinoma

Stomach or pancreas

Venous 
involvement

Impingement on 
splenic venous 

drainage

Splenic vein 
thrombosis

Venous outflow 
obstruction

Congested red pulp

Splenic enlargement



Etiology clues: Choose the venous segment

Clue Possible obstruction Source-grounded example

Known cirrhosis Intrahepatic portal resistance Alcohol-related cirrhosis

Systemic venous failure Central outflow elevation Chronic cor pulmonale

Intra-abdominal infection Portal venous inflammation/thrombosis Pylephlebitis

Nearby infiltrative tumor Splenic venous involvement Pancreatic carcinoma



Portal hypertension has multisystem effects

Splenic manifestation

Congestion and hypersplenism may 
contribute to cytopenias.

Other major consequences

Ascites, portosystemic venous shunts, and 
hepatic encephalopathy are also 
consequences of portal hypertension.

Splenic enlargement is one manifestation of a larger hemodynamic syndrome.



Splenic size is an imperfect severity marker

The degree of splenic enlargement varies widely in portal hypertension.

Splenic size does not necessarily track other portal-hypertension manifestations.

Interpret enlargement alongside the underlying vascular/hepatic context and blood 
counts.



Macroscopic evolution of chronic congestion

Organ size

Long-standing severe 
congestion may markedly 
increase splenic mass.

Consistency

The enlarged spleen is firm 
rather than the soft 
enlargement of acute 
splenitis.

Capsule

Prolonged disease is 
associated with a thickened, 
fibrous capsule.



The red pulp changes with time

Schematic — not histology

Congested
Red pulp

Collagen-rich
Wall

Rigid dilated
Sinusoid

Progression

Congestion becomes fibrotic 
and more cellular with time.

Function

Rigid sinusoids impede flow 
between cords and sinuses.



Early microscopic congestion

At an early stage, the central histologic feature is blood pooling within the red pulp.

Venous impedance raises pressure in the sinusoidal compartment.

This congestion precedes the prominent fibrotic remodeling of prolonged disease.



Progressive red-pulp fibrosis

With continued congestion, red pulp becomes increasingly fibrotic and cellular.

The organ becomes firm as chronic architectural remodeling progresses.

Fibrosis is a defining distinction from transient vascular engorgement.



Why sinusoidal walls become rigid

Portal hypertension

Persistent elevation in 
sinusoidal pressure

Collagen deposition

Basement-membrane 
collagen accumulates

Loss of compliance

Sinusoidal walls 
become rigid

Sinusoidal dilation

Lumina appear dilated 
despite reduced 

flexibility



Sinusoidal dilation does not imply fast flow

Congested sinusoids may appear dilated as a consequence of wall rigidity.

Collagen accumulation limits their distensibility and impedes passage from cords.

Dilated lumen and slow red-pulp transit can coexist.



Tissue remodeling changes blood-cell exposure

Rigid sinusoid

Sinusoidal basement 
membrane fibrosis

Impaired cord-to-
sinus transit

Red cells cross less 
efficiently

Macrophage 
exposure

Blood elements remain 
longer in cords

Excess removal

Hypersplenism with 
cytopenias



Acute splenitis versus chronic congestion

Finding Acute nonspecific splenitis Chronic congestion

Frequent setting Blood-borne infection Venous outflow obstruction

Consistency Soft enlargement Firm enlargement

Red pulp Acute congestion with inflammation Congestion followed by fibrosis

Capsule Not defining in source Often thickened and fibrous



Why thrombocytopenia develops

The spleen is normally a reservoir for a substantial fraction of the platelet mass.

An enlarged red pulp can sequester a much larger fraction of circulating platelets.

The measurable consequence may be a reduced peripheral platelet count.



Why leukopenia develops

Enlargement may also increase trapping of white blood cells within the spleen.

This loss from freely circulating blood contributes to leukopenia.

Leukopenia is one possible component of hypersplenism, not a mandatory finding.



Why anemia may develop

Retained red cells experience prolonged contact with red-pulp macrophages.

Enhanced phagocytosis can contribute to red-cell loss from the circulation.

The syndrome of hypersplenism may therefore include anemia.



Cytopenias: One mechanism, varied patterns

Thrombocytopenia

Enhanced platelet pooling in enlarged red pulp.

Leukopenia

Increased trapping of white blood cells.

Anemia

Greater macrophage removal of red cells.

Pancytopenia

Combined decreases may occur when multiple 
cell lineages are affected.



Integrating morphology and blood counts

Portal / venous 
block

Hemodynamic starting 
lesion

Chronic congestion

Increased organ size 
and red-pulp fibrosis

Slowed red-pulp 
transit

Prolonged macrophage 
contact

Sequestration and 
removal

Thrombocytopenia ±
other cytopenias



Splenomegaly does not always mean congestion

Infectious enlargement

Blood-borne infection can 
produce nonspecific acute 
splenitis.

Lymphohematogenous disease

Lymphomas, leukemias, 
myeloproliferative 
neoplasms, and hemolytic 
anemias.

Inflammation / storage

Autoimmune disorders and 
lysosomal storage diseases 
can enlarge the spleen.

A mechanism-based differential is more useful than spleen size alone.



Differential diagnosis by disease family

Family Illustrative entities

Infection Infectious endocarditis; Malaria; Infectious mononucleosis

Hematologic Lymphoma; Myeloproliferative neoplasm; Hemolytic anemia

Immune-inflammatory Rheumatoid arthritis; Systemic lupus erythematosus

Storage Gaucher disease; Niemann–Pick disease

Other Amyloidosis; Primary or secondary splenic neoplasms



A three-question diagnostic framework

Where is the pressure raised?

Is the dominant problem in 
the liver, the portal/splenic 
vein, or central venous 
system?

What is the red-pulp 
consequence?

Does the morphology favor 
chronic congestion and 
sinusoidal fibrosis?

What is the functional impact?

Are platelets, leukocytes, or 
erythrocytes reduced by 
hypersplenism?



Case: Cirrhosis with thrombocytopenia

Hypothetical teaching vignette

A patient with chronic cirrhosis has an enlarged, firm spleen and a lower platelet count.

Which lesion explains the laboratory result?

Teaching interpretation

Portal resistance → splenic red-pulp expansion → platelet sequestration, with chronic sinusoidal 
remodeling.



Case: Cardiac venous congestion

Hypothetical teaching vignette

A patient with chronic right-sided cardiac decompensation has a moderately enlarged 
spleen.

How does this differ from marked portal congestion?

Teaching interpretation

Central venous pressure causes backward congestion; Systemic cases as usually moderate, rarely 
exceeding 500 g.



Case: Extrahepatic venous obstruction

Hypothetical teaching vignette

A patient with an infiltrating pancreatic tumor develops splenic-vein thrombosis and 
splenomegaly.

Where is the causal obstruction?

Teaching interpretation

The extrahepatic splenic vein is directly involved; Impaired splenic outflow produces venous 
hypertension and congestion.



Case: Infection versus venous congestion

Hypothetical teaching vignette

One enlarged spleen is soft during a bloodstream infection; Another is firm in long-standing 
portal hypertension.

Which morphologic clue is most useful?

Teaching interpretation

Soft, inflamed enlargement favors acute splenitis; Fibrotic capsule and red pulp favor chronic 
congestive remodeling.



Pitfall: A low platelet count is not an etiology

Thrombocytopenia may be a consequence of splenomegaly rather than its cause.

A congested spleen is a downstream manifestation of venous obstruction.

Clarify the vascular/hepatic disorder before treating hypersplenism as a stand-alone 
diagnosis.



Pitfall: Splenomegaly has many causes

Infection, lymphohematogenous proliferation, immune inflammation, and storage 
disorders may enlarge the spleen.

Histologic context, organ consistency, and the clinical setting help distinguish 
mechanisms.

A congestive pattern should prompt consideration of its upstream venous cause.



Integrated concept: Cause to consequence

Outflow 
obstruction

Cirrhosis, venous 
thrombosis, or right-

heart disease

Portal / splenic 
hypertension

Sustained venous 
back-pressure

Morphologic 
remodeling

Firm enlargement; 
Capsular/red-pulp 

fibrosis

Hypersplenism

Sequestration and 
enhanced macrophage 

removal



Teaching synthesis

Congestive splenomegaly is fundamentally a disorder of impaired venous drainage.

Cirrhosis is the leading cause of massive congestive enlargement in the source 
chapter.

Long-standing congestion produces firm splenomegaly with sinusoidal and capsular 
fibrosis.

Slow red-pulp transit and pooling link the structural changes to hypersplenism.
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