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Learning objectives

e Distinguish intestinal taeniasis from disseminated cysticercosis by the ingested stage of
Taenia solium.

e Explain how cyst location and degeneration produce the manifestations of
neurocysticercosis.

e Recognize the principal hosts, organ distribution, and layered morphology of hydatid cysts.

e Relate cyst contents and the host response to clinical complications and surgical hazards.




Two tissue-cyst diseases caused by cestodes

Cysticercosis Hydatid disease

Agent: Taenia solium e Agents: Echinococcus spp.

Ingested stage: Eggs Ingested stage: Eggs

Tissue lesion: Cysticercus e Tissue lesion: Hydatid cyst

Major hazard: Neurocysticercosis Major hazard: Mass effect and cyst spillage

In both diseases, the pathologic lesion is the tissue larval stage—not an adult intestinal worm.




A cestode has two mammalian-host stages

Definitive host

Worm reaches sexual maturity

Egg production

Adult stage generates eggs

Intermediate host

Larval stage develops in tissues

The host role is defined by parasite maturation—not by how ill the host becomes.




Definitive versus intermediate host

Definitive host

Intermediate host

e Harbors the sexually mature cestode
e Permits adult growth and reproduction

e Source of environmental eggs

e Harbors larval development
e Does not support sexual maturity

e May accumulate tissue cysts

Humans can occupy different roles depending on which infective stage enters the body.




The two diseases share a crucial exposure pattern

Ingestion

Eggs enter with
contaminated food or
water.

~

)

-

o

Larval invasion

Eggs hatch; Larvae
penetrate the intestinal
barrier.

~

)

-

o

Organ cysts

Larvae become
established in tissues.

The exact adult hosts and organ cyst architecture differ between T. Solium and Echinococcus.




Adult Taenia solium: An attached segmented worm

e Scolex: Attachment head with suckers and

hooklets. O O

e Neck: Region behind the scolex where new O

segments form. Neck

e Proglottids: Flat reproductive segments

containing male and female structures.

Proglottids

e Distal mature proglottids contain numerous eggs

and can pass in feces.

Schematic - not a specimen




Proglottids connect gut infection to environmental eggs

Scolex attaches

Head anchors to
intestinal wall

Neck grows

New proglottids arise

-

Segments mature

Egg-filled distal
proglottids form

~

Segments shed

Eggs exit with feces

The adult intestinal stage is the source from which eggs can reach another host.




Taenia solium: Two routes, two outcomes

T. Solium is ingested

Cysticerci in pork

Larval cyst stage

1

Adult intestinal tapeworm

Eggs in food or water

Fecal—oral egg stage

1

Disseminated tissue cysts

Eating undercooked pork does not directly produce disseminated cysticercosis.




Pork-associated infection develops in the intestine

-

Undercooked pork

Larval cysticerci are
ingested

~

-

Intestinal attachment

Scolex attaches to gut

~

-

Adult maturation

Tapeworm grows in
bowel

~

Egg shedding

Adult worm completes
lifecycle

The expected disease is intestinal taeniasis, sometimes with mild abdominal symptoms.




Adult intestinal Taenia: Clinical effect

e Cysticerci in pork become mature adult worms after intestinal attachment.
e The adult parasite may extend for several meters.
e Symptoms may be limited to mild abdominal complaints.

e This ingestion route does not itself disseminate larval cysts to organs.

Ingested larval cyst & adult gut stage; Not tissue cysticercosis.




The infective stage predicts the anatomic disease

Pork contains cysticerci

Contamination contains eggs

Intestine is the site of maturation
Mature tapeworm forms
Potential mild abdominal symptoms

No egg-derived hematogenous
dissemination

Egg releases invasive oncosphere
Gut wall is penetrated
Blood carries larval forms to tissues

Tissue cysticerci develop




Egg ingestion initiates cysticercosis

Fecal
contamination

Eggs enter food or
water

Egg hatches

Oncosphere
emerges

e ™
Gut wall invasion

Larva enters host
tissues

(

Bloodstream
spread

Organ seeding
follows

~

Cysticercus

Larval cyst forms in
organs

An infected human acts as an intermediate host for this egg-derived tissue phase.




Oncosphere: The invasive post-egg stage

e Eggs are transmitted by food or water contaminated with human feces.
e After ingestion, the egg releases an oncosphere.
e The oncosphere crosses the intestinal wall.

e Hematogenous dissemination enables cyst formation at distant sites.




Why bloodborne spread causes multisystem disease

4 )
Intestinal penetration

Oncosphere crosses gut
wall

-

Hematogenous travel

Larva reaches distant
organs

~

Cysticercosis is not confined to the gastrointestinal tract.

-

Local encystment

Cysticercus establishes

~

Site effect

Symptoms depend on
organ




Pigs and humans as intermediate hosts

Pig ingests eggs

Human ingests eggs

Eggs come from human fecal
contamination

Oncospheres invade tissues
Cysticerci develop in organs

Pork cysticerci can infect a new definitive
host

Human becomes an intermediate host
Oncospheres disseminate in blood
Tissue cysticerci develop

Extraintestinal larvae do not mature into
adult worms




Why tissue cysticerci do not become adult tapeworms

e Adult maturation occurs after a cysticercus attaches to intestinal mucosa.
e After egg ingestion, larvae lodge in extraintestinal tissues.
e Larvae in these sites cannot develop into sexually mature adult worms.

e Host role follows the organ reached by the infective stage.




Cysticercosis can involve multiple organs

Brain

Highest clinical
consequence

Muscle

Recognized tissue site

Skin

Recognized tissue site

Heart

Recognized tissue site

These as common sites; Cysticerci may occur in other organs.




Neurocysticercosis: Why the brain dominates severity

e The most serious manifestations arise from cysts within the brain.
e Cyst location and the surrounding reaction determine neurologic effects.
e Convulsions, raised intracranial pressure, and other neurologic disturbances may occur.

e Cysticerci can occupy different intracranial compartments.




Three recognized intracranial cyst locations

-

Intraparenchymal

Cysts within brain
parenchyma.

~

)

-

o

Arachnoid-associated

Cysts attached to
arachnoid.

~

)

-

o

Intraventricular

Cysts freely floating in
ventricles.

Anatomic site influences the way a space-occupying lesion becomes clinically apparent.




Seizures and pressure symptoms reflect different effects

Convulsions

Raised intracranial pressure

e Neurologic manifestation noted by

Robbins

e Can accompany intracranial cysticercosis

e Precise mechanism varies with lesion

location

e Another major neurologic manifestation
e May coexist with other disturbances

e Anatomic location is central to
interpretation




Cysticercus: A cyst containing an invaginated scolex

Cyst wall
Ovoid, white-to-opalescent gross cyst.

Often approximately grape-sized.
Clear fluid bathes an invaginated scolex.

Scolex includes hooklets.

Schematic - native editable geometry




Gross recognition of viable cysticerci

e Cysts are often ovoid rather than solid masses.
e The cut surface appears white to opalescent.
e Clear fluid surrounds the invaginated parasite head.

e |dentification of the scolex links the cyst to its cestode origin.




The cysticercus wall is a host—parasite interface

Thickness

More than 100 pm.

~

)

-

o

Composition

Rich in glycoproteins.

~

)

-

o

Host response

Intact viable cyst may
evoke little inflammation.

The wall and viability of the parasite help explain why some lesions remain clinically silent.




Viable cysticerci may evade host immunity

e An intact, living cyst often elicits minimal host inflammatory response.
e Parasite factors taeniaestatin and paramyosin.
e These factors appear to inhibit complement activation.

* Immune evasion is a proposed explanation, not proof of complete immunologic silence.




Cyst degeneration converts a quiet lesion into injury

N N\ N
Viable cyst Parasite death Host reaction Tissue repair
— — —
May cause little Cysticercus degenerates Inflammation develops Focal scarring and
inflammation calcification
J VRN J

The intensity of tissue injury can change even without a new infective exposure.



Morphologic progression of a cysticercus

Viable Inflamed
Intact cyst; Little Host response rises
reaction
Dying Healed

Degeneration develops Scar and calcification




Viable versus degenerating cysticercus

Viable and intact

Dead or degenerating

Glycoprotein-rich wall preserved
May be asymptomatic
Little inflammatory reaction

Parasite persists as fluid-filled cyst

Parasite components break down
Inflammation increases
Focal fibrosis/scarring follows

Calcification may remain




Calcification represents a residual lesion

e Cyst degeneration can be followed by localized scarring.
e Calcium deposition may occur within this residual focus.
e Such calcifications may be visible radiographically.

e Imaging-visible calcification is a consequence of prior tissue injury, not evidence that a
living scolex is present.




Structural lesion versus inflammatory reaction

Parasite-associated structural burden

Host inflammatory injury

e Space occupied by the encysted larva
e Anatomic location influences symptoms

e Viable cyst may be relatively silent

e Appears as the parasite dies
e Contributes to tissue reaction

e May leave fibrosis and calcification




Neurocysticercosis: Morphology guides explanation

e First ask where the cyst lies: Parenchyma, arachnoid, or ventricles.
e Next ask whether the parasite is intact or degenerating.
e Interpret neurologic symptoms in relation to both location and host reaction.

e |ate focal calcification fits the degenerative—scarring pathway.




Case exercise: A cyst and late radiographic calcification

A teaching case presents neurologic disturbances and a previously cystic cerebral lesion
that is now calcified.

Which sequence best explains the final lesion?

e Larval encystment - degeneration - inflammation = scarring = calcification.

Interpretation: The calcification reflects a healed inflammatory response to a degenerating
cysticercus.




Case exercise: Undercooked pork versus fecal contamination

Two exposures are reported: (A) undercooked pork and (B) water contaminated with
human feces.

Which exposure can directly seed tissue cysticerci?

e The infective stage—not merely the word “tapeworm”—determines the outcome.

Answer: B (ingested T. Solium eggs); A causes adult intestinal taeniasis.




Other foodborne tapeworms: Limits of tissue invasion

Parasite Exposure

T. solium — pork cysticerci Undercooked pork
T. saginata Undercooked beef
Diphyllobothrium latum Undercooked fish

Human distribution

Adult gut worm

Gut only; no cysticerci

Gut only; no cysticerci

Do not extrapolate T. Solium egg-induced cysticercosis to these other foodborne tapeworms.




Beef and fish tapeworms: A defined contrast

e Taenia saginata is the beef tapeworm.
e Diphyllobothrium latum is the fish tapeworm.
 Infections follow eating undercooked beef or fish, respectively.

e In humans they reside in the intestine and do not produce tissue cysticerci.




Different tapeworm infections are not interchangeable

T. Solium T. Saginata / D. Latum
e Cysticerci in pork - adult intestinal stage e Acquired through undercooked beef / fish
e Eggs - potentially disseminated e Remain confined to gut in humans

cysticercosis
e No human tissue cysticerci described

e Two distinct human infection patterns




Hydatid disease: Hosts differ by Echinococcus species

E. Granulosus

Definitive host: Dog

Usual intermediate host:
Sheep

\

J

-

-

E. Multilocularis

Key definitive host: Fox

Intermediate host: Rodents

\

J

-

-

Human

Accidental intermediate
host

Infected after ingesting
environmental eggs

The source supports host distinctions; It does not provide detailed species-specific lesion

criteria.




Echinococcus transmission: From definitive host to human

-

Dog or fox

Definitive host
carries adult worm

J

-

Environmental
eggs

Eggs contaminate
food

~

-
Human ingestion

Accidental
intermediate host

~

Duodenal
hatching

Invasive larva
emerges

Organ cyst

Larva settles in
tissue

Humans acquire hydatid disease by ingesting eggs—not by eating a hydatid cyst.




Hydatid disease starts with contaminated food

e Eggs are shed by definitive canine hosts: Dogs or foxes, depending on species.
e Humans ingest food contaminated with these eggs.
e After hatching in the duodenum, larvae invade tissues.

e Human infection produces tissue cysts as an accidental intermediate host.




Echinococcus: The human is not a definitive host

Definitive host Human accidental intermediate host
e E. Granulosus: Dog e Acquires environmental eggs
e E. Multilocularis: Predominantly fox e Develops larval lesions in organs
e Maintains adult sexual stage and egg e Does not carry the normal adult-stage role

output




Hydatid larvae invade organs after duodenal hatching

Egg ingestion

Contaminated food is
swallowed

Duodenum

Egg releases larva

Organ invasion

Liver, lungs, bones and
others

-

Cyst enlargement

Local tissue involvement
develops

~

Clinical presentation reflects lesion size and organ distribution.




Hydatid disease: Major organ locations

Liver

Most frequent site

Lungs

Important second site

Bones

Less frequent

Brain

Less frequent

The distribution here is described for E. Granulosus in the supplied Robbins excerpt.




Distribution of E. Granulosus hydatid cysts

~ two-thirds 5-15%

Liver Lungs

AN

The remainder occur in bones, brain, and other organs; Robbins does not provide a single
numeric value for that residual group.



Many hydatid infections are initially silent

e Humans may remain asymptomatic while tissue cysts are present.
e The cyst can progressively occupy space within an organ.
e Clinical symptoms become more likely when lesions are large or obstruct local structures.

e The organ involved determines whether abdominal or pulmonary symptoms dominate.




Increasing cyst burden produces local effects

-

Larval lodgment

Initial microscopic lesion

~

Cyst expansion

Progressive growth over
time

-

Organ distortion

Local compression or
obstruction

~

-

Clinical symptoms

Pain or organ-specific
complaints

~

This mechanism is a teaching synthesis of the source’s size progression and clinical descriptions.




Liver hydatid cysts cause pain or obstruction

e The liver is the principal site for E. Granulosus cysts.
e Small or uncomplicated lesions may be asymptomatic.
e A large cyst can generate abdominal pain.

e Obstruction may develop as the expanding cyst impinges on surrounding structures.




Pulmonary hydatid cysts have a distinct symptom pattern

e The lung is an important site of hydatid infection.
e Clinical features may include chest pain.
e Cough and hemoptysis are also reported.

e Recognize this constellation as pulmonary rather than hepatic local disease.




Hydatid cyst enlargement is often slow

Microscopic

Early cyst can be tiny

Progressive

Diameter increases

Persistent

Some larvae survive and
encyst

Large lesion

May exceed 10 cm after
>5 years




Early hydatid larvae provoke a host reaction

e Larvae may lodge within capillaries of involved organs.
e Early reaction includes mononuclear leukocytes and eosinophils.
e Many larvae are destroyed during this stage.

e Other larvae survive and eventually become encysted.




Hydatid cyst: Three distinct structural zones

e Inner nucleated germinative layer lines the
parasite cyst.

e Quter opaque nonnucleated layer is finely
laminated.

e Host tissue develops an external inflammatory /
fibrous capsule.

e The cyst lumen contains opalescent fluid.

[] Host reaction / capsule
[] Acellular laminated layer

[J Nucleated germinative layer

Schematic - not a histologic specimen




The laminated hydatid layer is distinctive

e The outer parasite layer is opaque and lacks nuclei.
e |t contains innumerable delicate laminations.
e This architecture separates the parasite wall from the host reaction outside it.

e The laminated layer is a key descriptive morphologic feature.




Germinative and laminated layers serve different roles

Inner germinative layer

Outer laminated layer

e Nucleated parasite layer

e Forms inward projections

e Gives rise to brood capsules and daughter

structures

e Opaque and nonnucleated
e Numerous delicate laminations

e Located external to the germinative layer

Both are parasite-derived layers; Host fibrosis lies outside them.




Host response eventually forms a fibrous pericyst

e Inflammation accumulates outside the laminated layer.
e Fibroblasts and giant cells are identified in the surrounding tissue.
* Mononuclear leukocytes and eosinophils also contribute.

e With time, the host response matures into a dense fibrous capsule.




From inflammatory border to dense host capsule

Parasite wall

Laminated layer faces
host

-

Inflammatory zone

Mononuclear cells,
eosinophils

~

-

Cellular response

Fibroblasts and giant
cells

~

Fibrosis

Dense outer capsule
forms

The host capsule must not be confused with the parasite germinative layer.




Hydatid cysts may contain internal daughter cysts

Daughter cysts arise inside a larger mother cyst.
Early projections bud from the germinative layer.
Small central vesicles form brood capsules.

Internal architecture reflects larval reproductive
development.

[] Host reaction / capsule
[] Acellular laminated layer

[J Nucleated germinative layer

Schematic - not a histologic specimen




Daughter cyst and brood-capsule formation

Mother cyst

Established hydatid

cavity

N

Germinative budding

Minute projections form

~

Central vesicle

Projection develops a
lumen

Brood capsule

Internal cystic structure
forms

This sequence is an original editable schematic of the morphology.




Hydatid sand: A sediment of parasite structures

e Degenerating scolices can accumulate within the cyst fluid.
e The resulting particulate material resembles fine sand.
e Robbins calls this sediment “hydatid sand.”

e Recognizing it links cyst contents to parasite development and breakdown.




The hydatid cyst integrates parasite and host components

Parasite layers

Germinative lining and
acellular laminated wall.

~

)

-

o

Parasite contents

Daughter cysts, brood
capsules, and hydatid
sand.

~

)

-

o

Host tissue

Inflammatory infiltrate
and mature fibrous
capsule.

Do not label the surrounding host capsule as part of the living larval wall.




Hydatid contents versus cysticercus contents

Cysticercus Hydatid cyst
e Usually a single fluid-filled bladder e Germinative and laminated parasite layers
e |Invaginated scolex with hooklets e May contain daughter cysts / brood
capsules

e Clear fluid; Glycoprotein-rich wall

e Hydatid sand from degenerating scolices




Why hydatid cyst spillage is hazardous

e The hydatid cavity contains parasite-derived structures and fluid.
e Opening or rupturing the cyst can release its contents.
e Robbins explicitly warns of anaphylaxis after spillage.

e Spillage may also disseminate organisms to new sites.

Avoid treating hydatid aspiration or operative rupture as a harmless manipulation.




Two distinct consequences of hydatid cyst spillage

[ Hydatid cyst contents spill ]

/\

Host systemic reaction

Exposure to cyst contents

~

1

Anaphylaxis may occur

r

Parasitic dissemination

Organisms escape the cyst

1

New sites may be seeded

Both risks are specifically highlighted; No procedural protocol is inferred.




Cysticercus degeneration versus hydatid spillage

Cysticercus degeneration Hydatid cyst spillage
e Parasite dies in situ e Cyst contents escape
e |Local inflammation develops e Risk of systemic anaphylaxis

e Late scarring and calcification e Risk of parasite dissemination




Case exercise: Expanding hepatic hydatid cyst

A hypothetical patient has a large hepatic cystic lesion and abdominal pain with evidence
of local obstruction.

Which pathologic mechanism explains the symptoms?

o Site (liver) and enlarging cystic mass both matter.

Interpretation: Mass effect from an enlarging larval hydatid cyst.




Case exercise: Pulmonary hydatid involvement

A hypothetical patient has a pulmonary cystic lesion accompanied by chest pain, cough,
and hemoptysis.

Which source-supported disease pattern fits?

e Pulmonary Echinococcus involvement is.

Interpretation: Symptomatic pulmonary hydatid disease.




Case exercise: What should concern the operating team?

During planned surgery for a suspected hydatid cyst, the operative team discusses the
consequences of opening the cyst cavity.

Name the two major spillage-related hazards.

e Consider both acute host response and spread of parasite material.

Answer: Anaphylaxis and dissemination of organisms.




Cross-disease pathology comparison

Dimension

Larval agent

Infecting human stage

Characteristic cyst

Host tissue reaction

Characteristic risk

Cysticercosis

T. solium

Egg

Invaginated scolex

Intense after degeneration

Neurologic injury

Hydatid disease

Echinococcus spp.

Egg

Laminated + germinative layers

Pericystic inflammation / fibrosis

Spillage: anaphylaxis / spread




Site-specific consequences to recognize

Disease and site

Cysticercosis: brain

Hydatid: liver

Hydatid: lung

Cysticercosis: others

Clinical association

Convulsions; raised ICP

Abdominal pain; obstruction

Pain; cough; hemoptysis

Muscle, skin, heart lesions

Structural explanation

Cyst location + inflammatory response

Large expanding organ cyst

Pulmonary cyst involvement

Hematogenous tissue encystment




Diagnostic interpretation: What Robbins actually supports

e Recognize a cysticercus morphologically by its invaginated scolex and fluid-filled wall.

e Recognize hydatid architecture by laminated membrane, germinative lining, and daughter
structures.

e Interpret calcification as a possible late cysticercus outcome.

e Use symptoms and lesion site to frame suspicion; The excerpt does not specify test
algorithms.




Questions to ask when examining an organ cyst

-

Which organism?

Scolex-filled cysticercus or
layered hydatid cyst?

~

)

-

o

Which location?

Brain / skin / muscle, or
liver / lung / other organ?

~

)

-

o

Which response?

Viable lesion,
degeneration, fibrosis, or
spill-related risk?

~

A morphology-first interpretation prevents confusing the two cestode diseases.




Final application: Identify the infective stage

A lecturer asks why both cysticercosis and hydatid disease can follow fecally
contaminated food.

Which parasite stage is shared in their human tissue-disease route?

e An intermediate-host tissue phase begins after ingestion.

Answer: Cestode eggs; The resulting larvae establish cysts in organs.




Integrated synthesis: Cysticercosis

e T. Solium cysticerci in pork = adult intestinal infection.
e T. Solium eggs - oncosphere - blood dissemination - tissue cysticerci.
e Cerebral cysts can cause seizures and increased intracranial pressure.

e Viable cysts may be quiet; Degeneration causes inflammation, fibrosis, and calcification.




Integrated synthesis: Hydatid disease

e Echinococcus eggs from definitive-host fecal contamination establish larval tissue cysts.
e E. Granulosus principally involves the liver, then lungs and other organs.
e Morphology includes germinative and laminated layers, daughter cysts, and hydatid sand.

e Cyst spillage can lead to anaphylaxis and parasite dissemination.




Reference and figure provenance

Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th edition (2026).
Section: “Cysticercosis and Hydatid Disease (Tapeworm Infections).”
Educational illustrations are original, native PowerPoint schematics.

No published textbook figure or diagnostic specimen image is reproduced.
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