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Learning objectives

Trace cyst transmission to colonic invasion and hepatic dissemination.

Explain why amoebic ulcers have a narrow neck and broad base.

Recognize major colonic and hepatic pathologic features.

Select diagnostic approaches while acknowledging microscopy limits.

Relate disease compartments to antimicrobial strategy.




Amebiasis: Invasive protozoal infection

e Entamoeba histolytica is an intestinal protozoan pathogen.

e Amebiasis includes colonic disease and extraintestinal spread.

e |nvasive infection can cause dysentery and liver abscess.

Central theme: Tissue invasion explains the pathology.




Three major infection states

E. Histolytica intestinal
colonization

_— | T

Luminal carriage

No tissue invasion; May be
asymptomatic

Invasive colitis

Epithelial damage, ulcers and
dysentery

Extraintestinal

Vascular spread; Liver most
important




Epidemiologic exposure 1s fecal—oral

Contaminated food, water or hands transmit infectious cysts.

Transmission is favored by inadequate sanitation.

History of residence, travel and contaminated-water exposure can guide
suspicion.




Sexual transmission 1s also possible

e QOral—anal exposure can transmit the organism.

e Transmission remains biologically fecal—oral.

e Risk assessment should be respectful and behavior-specific.




The cyst 1s the infectious form

Mature cyst Trophozoite
Protective cyst wall Motile, amoeboid stage
Survives the gastric environment Replicates in intestinal lumen
Ingested to initiate infection Can invade colonic epithelium

Survives outside host for transmission Poorly survives gastric and external exposure




Cyst morphology: An editable guide

@ (® Chitin-rich protective wall

@ Four nuclei in mature cyst

©

Infectious environmental stage




Why cysts traverse the stomach

Infectious cyst . Resistant wall . Passes through , Excystation in small
ingested protects acidic stomach intestine

Physical wall protection enables fecal—oral transmission.




Excystation precedes colonization

Small intestine:
Excystation

Trophozoites . Migrate to large
released intestine

. Luminal residence or

invasion




Trophozoites proliferate in the colon

e Motile trophozoites multiply by binary fission.

e The large intestine is the major site of residence.

e They may persist in the lumen or invade mucosal tissue.




Encystation completes the transmission cycle

New host ingests

Colon trophozoites ~ Encystation + Cysts passed in stool ~+ Cysts




Integrated intestinal life cycle

Cysts in N Fecal—oral N Small bowel N Colon N Encystation /
environment ingestion excystation trophozoites invasion

The invasive branch—not mere luminal carriage—produces tissue injury.




Most frequent colonic sites

Cecum Common
Ascending colon Common
Sigmoid colon Possible
Rectum Possible

Appendix Possible




Colonic predilection has a clinical correlate

e Cecum and ascending colon are most commonly affected.

e Sigmoid colon, rectum and appendix may also be involved.

e Distribution alone does not establish an etiologic diagnosis.




Invasion begins with epithelial adherence

@ Trophozoites encounter the colonic surface

@ Attachment to epithelial cells

@ Local epithelial injury becomes possible




Host epithelial apoptosis 1s induced

e After attachment, amoebae can induce epithelial apoptosis.

e Cell loss compromises mucosal epithelial integrity.

e The weakened surface permits progression into crypts.




The organisms invade colonic crypts

@ Epithelial attachment and injury

@ Entry into colonic crypts

@ Extension beyond superficial epithelium




Lateral extension destroys lamina propria

Colonic epithelium / crypts O O O
Lamina propria O I O @ > O

Submucosal compartment

Deeper wall

Epithelial adherence Entry = lateral lamina propria injury

Schematic colonic wall; Lateral spread within lamina propria.




The neutrophilic response contributes to injury

e |nvasion recruits neutrophils to the involved mucosa.

e Neutrophil recruitment accompanies tissue destruction.

e Pathology reflects parasite-mediated damage and host inflammation.




From surface mvasion to destructive ulcer

Adherence

Epithelial : : Lateral lamina
, - Cryptinvasion .
apoptosis propria injury

Ulcer formation




The flask-shaped ulcer 1s a tissue geometry

Narrow mucosal neck

—

Colonic epithelium / crypts

Lamina propria

Submucosal compartment

Deeper wall

Broad lateral cavity

Schematic tissue cross-section; Not a histologic specimen.




Why the ulcer opening 1s narrow

e A small mucosal entry zone may overlie a larger damaged area.

e The organism then spreads laterally in lamina propria.

e Thus superficial inspection can underestimate deep tissue damage.




Why the ulcer base 1s broad

e Burrowing in underlying tissue creates lateral extension.

e The ulcer expands beneath relatively narrower surface loss.

e The cross-sectional appearance is classically flask shaped.




Amebic colitis: Morphologic synthesis

Luminal / surface events

Trophozoite adherence

Surface epithelial apoptosis

Crypt entry

Narrow mucosal ulcer mouth

Deep tissue events

Lateral lamina propria spread

Neutrophil recruitment and damage

Broad undermining ulcer base

Potential vascular access




Trophozoites: Conceptual morphology

@ Single nucleus; Central karyosome

Q Amoeboid trophozoite
O 0

Internal red discs: Ingested erythrocytes




Erythrophagocytosis 1s a useful clue

e Red cells may be seen inside tissue-associated trophozoites.

e Erythrophagocytosis in a colonic biopsy.

e A phagocytosed erythrocyte is an observation, not a standalone molecular
species confirmation.




Amoebae can resemble macrophages

Trophozoites

May resemble macrophages in size

Amoeboid cytoplasm and nucleus

Internalized erythrocytes may be present

Look for organisms near ulcerated tissue

Histiocytes / macrophages

Host inflammatory cells

Similar overall silhouette in H&E

May contain phagocytosed debris

Require attention to cell identity and context




A tissue 1dentification problem

e [nflammation and necrosis can obscure organism margins.

e Some amoebae resemble host histiocytes.

e Use nuclear details, tissue distribution and confirmatory tests when needed.




What a histology description must establish

Where are putative trophozoites located?

Are organisms associated with epithelial damage or ulceration?

Is erythrophagocytosis visible?

Could the cells instead represent host macrophages?




Stool trophozoites: CDC morphologic features

Usually a single nucleus with a small karyosome.

Fine, relatively uniform peripheral nuclear chromatin.

Granular or ground-glass cytoplasm.

Motile forms are common in diarrheal stool.




Stool cysts: CDC morphologic features

Mature cyst typically contains four nuclei.

A central karyosome and fine peripheral chromatin are characteristic.

Chromatoid bodies may have blunt rounded ends.

Cyst morphology is not species-specific within the histolytica/dispar complex.




Microscopy alone has a major limitation

e E. Histolytica, E. Dispar and some other Entamoeba species can look identical.

e A morphologic report may not establish pathogenic species.

e Species-specific antigen or molecular testing can resolve uncertainty.




Ingested erythrocytes are not absolute proof

e (lassically associated with E. Histolytica trophozoites.

e Rare erythrophagocytosis has also been reported in E. Dispar.

e Do not claim definitive species identification from RBC ingestion alone.




E. Histolytica versus E. Dispar

E. Histolytica

Recognized invasive pathogen

May cause colitis or liver abscess

Trophozoites can contain erythrocytes

Species-specific confirmation is clinically
useful

E. Dispar

Generally nonpathogenic colonizer

Usually does not cause invasive disease

Morphology overlaps with E. Histolytica

Avoid misclassifying incidental carriage




Amebic versus bacterial dysentery

Amebic colitis

Protozoal tissue invasion

Flask-shaped colonic ulcers

Trophozoites may be seen

Extraintestinal hepatic spread possible

Bacterial invasive diarrhea

Invasive bacteria include Shigella and
Salmonella

Exudative bloody diarrhea can occur

Bacterial studies are required for
identification

Mechanisms and management differ




How vascular dissemination begins

@ Deep colonic mucosal invasion

@ Access to splanchnic blood vessels

@ Organisms circulate toward liver




The liver 1s the major extraintestinal target

Splanchnic vascular

. , Hepatic seeding = Amebic liver abscess
invasion

Colonic tissue injury -




Liver abscess: Pathologic architecture

Central necrotic cavity

Shaggy fibrinous lining

Scant marginal inflammatory reaction

Abscess cavity

Native-shape liver and lesion schematic; Not gross pathology.




Liver abscesses can become large

e Lesions exceeding 10 cm in diameter.

e Alarge necrotic cavity may form in hepatic parenchyma.

e Size does not by itself establish the microbial cause of a liver lesion.




Margins need not be densely inflamed

Scant inflammatory reaction at abscess margins.

The lining may be shaggy and fibrinous.

Morphologic impression must be integrated with microbiology and clinical
setting.




Hepatic infection may outlast intestinal symptoms

e An amebic liver abscess may persist after acute intestinal iliness.

e Current diarrhea may therefore be absent at presentation.

e A negative stool examination cannot exclude hepatic disease.




Local extension may involve thoracic organs

Lung / pleural . Rare cardiac

Liver abscess -> Direct extension -> .
structures involvement




Bloodstream spread can reach other organs

e Extraintestinal spread beyond liver is uncommon.

e Hematogenous dissemination to kidney and brain.

e Unusual sites require specific clinical and laboratory confirmation.




Clinical spectrum: Intestinal amebiasis

Colonic colonization /

invasion
Asymptomatic carriage Amebic colitis Severe colitis
Parasites present without Abdominal pain, diarrhea, Necrosis and potentially

overt mucosal disease weight loss megacolon




Bloody diarrhea reflects destructive colitis

e Epithelial and lamina propria destruction breach the mucosal barrier.

e Bleeding and inflammatory exudate produce dysenteric stools.

e Bloody diarrhea warrants evaluation for multiple invasive pathogens.




Weight loss reflects sustained intestinal 1llness

e Persistent abdominal pain and diarrhea may reduce intake.

e Colonic mucosal disease can have systemic consequences.

e Clinical weight loss is a clue, not a diagnostic criterion by itself.




Fulminant necrotizing colitis 1s a danger

e The infection can occasionally produce acute necrotizing colitis.

e Severe tissue loss raises risk of catastrophic bowel complications.

e Rapid recognition and specialist assessment are essential.




Megacolon signals severe disease

e Megacolon is an uncommon but grave complication.

e |t occurs in the setting of severe colonic inflammation and dysfunction.

e Necrotizing colitis and megacolon with significant mortality.




Three clues to extraintestinal disease

e A patient may have past, but not current, dysentery.

e Afocal liver lesion can arise from prior colonic invasion.

e Consider amebiasis when epidemiology and hepatic findings align.




Diagnostic investigation 1s compartment specific

Suspected amebiasis

_— | T

Intestinal disease Colonic tissue Hepatic abscess

Stool analysis; Molecular or Biopsy for invasive lesion and Imaging + appropriate serology
specific antigen tests trophozoites or molecular testing




Stool sampling affects yield

e Parasites are not uniformly detected in every specimen.

e Examination of multiple stools improves microscopy sensitivity.

e Specimen handling must match microscopy, antigen or molecular method.




Species-specific antigen assays

e Selected immunoassays can detect E. Histolytica antigens.

e Assay specificity varies: Not every kit distinguishes E. Dispar.

e Follow test-specific specimen requirements, often fresh unfixed stool.




PCR can establish species 1dentification

e Molecular assays differentiate E. Histolytica from related Entamoeba species.

e Stool and selected extraintestinal specimens may be tested.

e Specimen preservation is critical for DNA-based methods.




Antibody testing 1n liver abscess

e Serologic tests are especially useful in extraintestinal disease.

e Prior endemic exposure may complicate interpretation.

e |nterpret antibody evidence alongside imaging and clinical history.




A biopsy 1s diagnostic only 1n context

e Trophozoites may be seen in endoscopic or surgical tissue.

e Host macrophages can be confusing on H&E.

e QOrganism identification and species confirmation are distinct tasks.




An 1ntegrated diagnostic sequence

Clinical / . Site of suspected N Appropriate N Microscopy + Clinicopathologic
exposure history disease specimen specific assay synthesis




Why tissue-active treatment 1s required

e |nvasion creates organisms within colonic tissue and extraintestinal sites.

e Metronidazole for systemic amebiasis.

e Treatment must address invasive trophozoites.




Tissue disease and luminal cyst carriage differ

Invasive tissue infection

Trophozoites cause active tissue injury

Nitroimidazole therapy is tissue active

Examples: Metronidazole or tinidazole

Specific therapy determined clinically

Residual luminal infection

Residual intestinal cyst carriage may persist

Follow with a luminal agent after invasive
treatment

Example: Paromomycin

Prevents persistence and onward
transmission




Prevention targets the infectious cyst

Reduce fecal . Interrupt cyst

Safe water / food Hand hygiene -> . .
exposure ingestion

Prevention follows directly from the fecal—oral life cycle.




Case 1: Invasive colitis

A returning traveler has abdominal cramping and bloody diarrhea.
Colonoscopy identifies a deep ulcer; Biopsy shows macrophage-like
organisms near necrotic tissue.

Which feature most strongly suggests amebic colitis?




Case 1: Pathologic resolution

Look for flask-shaped undermining ulceration.

Seek trophozoites within injured tissue; Assess for erythrophagocytosis.

Confirm pathogenic Entamoeba where available.

Do not mistake tissue histiocytes for parasites.




Case 2: Delayed hepatic disease

A patient has a liver abscess several weeks after a self-limited episode of
diarrhea. Current stool examination is unrevealing.

Does a negative stool examination exclude amebic liver abscess?




Case 2: Pathologic resolution

No: Hepatic disease can persist after intestinal symptoms resolve.

Obtain appropriate hepatic imaging and targeted testing.

Serology can be helpful in an appropriate exposure setting.

Evaluate alternatives, including bacterial liver abscess.




Case 3: A species-1dentification trap

A stool report states “E. Histolytica/E. Dispar complex” based on
microscopy. The patient has no symptoms.

Can this microscopy result alone prove invasive amebiasis?




Case 3: Diagnostic resolution

No: Cysts and trophozoites of several species overlap morphologically.

Asymptomatic colonization does not establish invasive pathology.

Species-specific antigen or molecular testing distinguishes clinically relevant
infection.




Contrast with other intestinal protozoa

Entamoeba histolytica Giardia / Cryptosporidium
Invasive colonic disease Predominantly noninvasive enteric injury
Flask-shaped colonic ulcer Giardia: Brush-border dysfunction

Cryptosporidium: Enterocyte-apical

Can seed hepatic abscess .
localization

Watery diarrhea / malabsorption

Bloody diarrhea may occur emphasized




Mechanism-to-morphology chain

: Colon . . Underminin Dysenter
Cyst acquired g : - Cryptinvasion > - : i : y /
trophozoites ulcer dissemination




Clinicopathologic priorities

Identify the infectious stage and the invasive trophozoite.

Explain the narrow-neck, broad-base ulcer by lateral extension.

Recognize vascular spread and the distinctive hepatic abscess.

Use species-resolving diagnostics where microscopy is ambiguous.

Address tissue infection and residual luminal organisms when treating invasive disease.




Selected teaching references

Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th edition — gastrointestinal
infection section.

CDC DPDx: Amebiasis — life cycle, morphology and diagnostic methods.

CDC DPDx: Stool antigen detection and molecular diagnosis.

CDC Yellow Book / Merck Manual Professional: treatment context.
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