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Learning goals

e Recognize the characteristic gross and microscopic appearance of juvenile polyps.
e Separate solitary sporadic lesions from hereditary juvenile polyposis syndrome.
e Explain the clinical consequences of ulceration, the associated genes, and differential

cancer risks.




Juvenile polyps in the intestinal-polyp spectrum

A juvenile polyp is a hamartomatous lesion, not a synonym for an adenoma.

Intestinal mucosal polyp

#

Hamartomatous category

Juvenile polyp

The term “polyp” describes a projection; Architecture and patient context determine classification.



The lesion is an epithelial-stromal malformation

e Juvenile polyps are focal malformations involving
epithelium and lamina propria.

e The epithelial and stromal components jointly
define the lesion.

e [nflammation and cystic gland change are
prominent morphologic findings.

Two tissue compartments

Polyp morphology

l

Patient-level context }

)




Hamartomatous does not necessarily mean innocuous

Sporadic hamartomatous polyp Hereditary hamartomatous syndrome

May be an isolated mucosal lesion. Can result from germline growth-regulatory
gene mutations.

Risk assessment follows lesion and patient Cancer risk and extraintestinal findings can
context. change clinical interpretation.




One polyp is not equivalent to polyposis syndrome

e A solitary juvenile polyp is usually sporadic.

e Juvenile polyposis syndrome produces multiple Patient-level distinction
hamartomatous polyps.

e Morphology alone does not establish hereditary

syndrome status. Sporadic Syndromic
Usually Many lesions
solitary
Rare Cancer risk

dysplasia




Juvenile polyps often appear in early childhood

Most juvenile polyps occur before age S years.

-

e The characteristic age distribution provides clinical context.
e Age is a tendency, not an absolute diagnostic boundary.



Presentation outside childhood does occur

Early presentation Later presentation
Most juvenile polyps occur in children younger Sporadic and syndromic juvenile polyps can
than 5 years. present at older ages.
Rectal bleeding commonly prompts evaluation. Do not use patient age alone to exclude the

diagnosis.




Rectal bleeding is the dominant presenting symptom

e Rectal bleeding is the most common presenting

symptom. Bleeding mechanism
e Bleeding can be the first clue to a distal colonic

polvp. Surface erosion
e A bleeding pattern is not sufficient to establish

histologic type. l

{ Rectal bleeding }




Why a juvenile polyp bleeds

Ulceration and erosion of the polyp surface.

Surface damage

Fragile mucosa / ulcer

Mucosal hemorrhage

Mechanistic interpretation: Mucosal injury explains visible bleeding and chronic blood loss.




Sporadic juvenile polyps are retention polyps

“Retention polyp” is another name for a sporadic
juvenile polyp.

-

e The retention designation is consistent with cystically dilated, mucus-containing
glands.

e Do not use the name to infer a separate hereditary disorder.



A solitary lesion favors the sporadic setting

e Sporadic juvenile polyps are usually solitary.

e Asingle lesion is characteristic but not by itself Sporadic vs syndromic
proof of a sporadic origin.

e Other clinical evidence is needed before

excluding hereditary polyposis. Sporadic Syndromic
Usually Many lesions
solitary
Rare Cancer risk

dysplasia




The rectum is a frequent site of solitary lesions

a N

Sporadic juvenile polyps frequently occur in the rectum.

o )

e The location helps explain rectal bleeding and occasional prolapse.
e Multiple lesions or unusual distribution require wider clinical assessment.




A juvenile polyp can prolapse externally

e A rectal juvenile polyp may pass through the anal
sphincter. Rectal-polyp prolapse

e The clinical observation of a protruding lesion
does not define its histology.

e A polyp may therefore be confused clinically with
other prolapsing conditions.

Polyp morphology

l

Patient-level context }

)




Juvenile polyps may cause bowel complications

Intussusception Intestinal obstruction
A protruding polyp may serve as an intraluminal A separate possible mechanical complication.
lead point.
Clinically important but not the typical Do not confuse it with the usual bleeding

presentation. presentation.




Most juvenile polyps measure less than 3 cm

Most are smaller than 3 ¢cm in diameter.

-

e This is the predominant size, not a diagnostic cutoff.
e Size alone cannot distinguish sporadic from syndromic disease.



Pedunculation is a classic gross feature

e Juvenile polyps are typically pedunculated.
e A stalk connects the mucosal head to the wall.

e The polyp head may contain conspicuous cystic
spaces.

Schematic: Gross appearance

Pedunculated lesion




Smooth, reddish mucosal surface

e The typical external appearance is smooth-
surfaced and reddish.

e The reddish appearance is a gross description,
not evidence of dysplasia.

e Surface erosion may coexist with the overall
smooth contour.

Schematic: Gross appearance

Pedunculated lesion




Cystic spaces are visible on gross examination

e The cystic spaces correspond to dilated glands at
. Schematic: Gross appearance
microscopy.
e Cysts are not separate neoplastic nodules.

e The appearance anticipates the mucin-filled
lumina seen in sections.

Pedunculated lesion




Microscopy: The central diagnostic architecture

e Cystically dilated glands are embedded in
expanded lamina propria.

Original tissue schematic — not histology

e The glands contain mucin and inflammatory | |

debris.
e The intervening stroma contains mixed

inflammatory cells.




The glandular “cysts” are dilated crypts

e The spaces reflect markedly enlarged glandular
. Original tissue schematic — not histology
lumina.

e Dilatation is a change in crypt architecture.

e |dentify epithelial lining around the mucin-
containing spaces.

Cystic gland dildtatio




Mucin accumulates within the dilated glands

Gland lumina may contain abundant mucin.

. . . Original tissue schematic — not histology
The mucinous contents explaln the gross cystic

appearance. | |

Do not interpret mucin alone as diagnostic of
neoplasia.

Cystic gland dildtatio




Inflammatory debris accumulates intraglandularly

e Neutrophils and other inflammatory material

ey . Original tissue schematic — not histology
may collect within dilated crypts.

e |nspissated mucin and inflammatory debris are | |
emphasized in the Robbins figure caption.

e |[ntraluminal debris complements the
architectural findings.

Cystic gland dildtatio




The lamina propria is expanded and inflamed

e The supporting stroma is expanded.

. . . Original tissue schematic — not histology
* Mixed inflammatory infiltrates populate the

lamina propria. | |

e This expanded stroma separates the variably
dilated glands.




Surface erosion links morphology to symptoms

e The epithelial surface may be eroded.
. . . . Original tissue schematic — not histology

e Erosion provides a morphologic explanation for
bleeding.

e Erosion is not synonymous with epithelial
dysplasia.




Muscularis mucosae may be attenuated

The muscularis mucosae may be normal or attenuated.

-

e This is part of the characteristic morphologic spectrum.

e A prominent arborizing smooth-muscle core instead suggests a Peutz—Jeghers-type
pattern.



From gross polyp to histologic cysts

Schematic: Gross appearance
Original tissue schematic — not histology

S

Pedunculated lesion

Dilated glands + inflame@ stroma

Both illustrations are original, @ddstionschesaotiés: esents an ac




Recognizing a juvenile polyp at low power

Look for Interpretation

Pedunculated contour Classic gross configuration

Cystically dilated crypts Characteristic epithelial architecture
Inflamed expanded lamina propria Characteristic stromal response

Surface erosion Potential explanation for bleeding




The high-yield histologic combination

A constellation is more useful than any isolated microscopic feature.

Dilated mucinous crypts

#

Inflammatory stroma

-

-

Surface erosion may occur

~

)

Surface changes vary; The dilated glands and expanded stroma remain central.




Hyperplastic polyps have a different architecture

Juvenile polyp Hyperplastic polyp

Marked cystic gland dilatation. Mature epithelial cells with serrated surface
architecture.

Expanded inflammatory lamina propria. Serration mainly in upper portions of the crypts.

Often pedunculated. Usually small, especially in distal colon.




Solitary rectal ulcer syndrome: A key mimic

Juvenile polyp Inflammatory prolapse polyp
Dilated glands + inflamed expanded lamina Epithelial hyperplasia and erosion.
propria.
Muscularis mucosae may be attenuated. Lamina propria fibromuscular hyperplasia signals

mucosal prolapse.




Peutz—Jeghers polyps: Architectural contrast

Juvenile polyp Peutz-Jeghers polyp
Cystically dilated glands. Complex glandular architecture.
Expanded, inflamed lamina propria. Smooth-muscle bundles branching through

lamina propria.




Adenomas are a separate neoplastic category

Juvenile polyp Colonic adenoma
A hamartomatous mucosal malformation. Epithelial neoplasm.
Sporadic lesions rarely show dysplasia. Precursor class for most colorectal

adenocarcinomas.




Comparison of intestinal polyp patterns

Category

Juvenile

Hyperplastic

Inflammatory/prolapse

Peutz—Jeghers

Adenomatous

Central histologic clue

Cystic glands + inflammatory lamina propria

Superficial epithelial serration

Fibromuscular stromal hyperplasia

Branching smooth-muscle framework

Neoplastic epithelium / dysplasia




Morphology exercise: An inflamed cystic polyp

A rectal polyp shows multiple expanded, mucus-filled glands and inflamed lamina
propria.

What lesion class best accounts for this combination?

e Key distinction: Cystic glands and stromal inflammation, rather than serration or smooth-muscle
arborization.




Proposed initiating event: Mucosal hyperplasia

e The morphogenesis of juvenile polyps is
incompletely understood.

e Mucosal hyperplasia has been proposed as an
initiating event.

Proposed starting point

e This is a hypothesis, not a proven stepwise

Polyp morphology
model.

l

Patient-level context }

)




The proposed pathogenetic sequence

A useful conceptual sequence, with uncertainty at the first step.

Altered gland/stroma

Mucosal hyperplasia? — )
yperp architecture

— Juvenile polyp

Question mark indicates a proposed—not demonstrated—initiating step.



Separate observed findings from causal hypotheses

Observed and source-supported Unresolved pathogenesis

Cystically dilated glands and expanded Exact origin of sporadic polyps.
inflammatory lamina propria.

SMAD4 or BMPR1A alterations in some Precise initiating sequence from growth
hereditary cases. dysregulation to polyp.




Juvenile polyposis follows dominant inheritance

Juvenile polyposis syndrome is autosomal dominant.

-

e The syndrome belongs to a hereditary hamartomatous-polyposis spectrum.
e Family history and extraintestinal findings have diagnostic significance.



The number of polyps can be very large

Sporadic form Juvenile polyposis syndrome

Usually a solitary lesion. A few to hundreds of polyps.

Often rectal. Multiplicity is a key pattern-level distinction.




Most syndrome patients become symptomatic by 20

4 N
Most patients with juvenile polyposis are symptomatic
by age 20 years.

o )

e Thisis a clinical tendency, not an age-restricted definition.

e A symptomatic adolescent with multiple juvenile polyps deserves syndrome-level
consideration.




Juvenile polyposis may extend beyond the colon

Anatomic site Source-based interpretation

Colon and rectum Principal context for bleeding and adenocarcinoma
Stomach Polyps occur in a minority of patients

Small intestine Polyps occur in a minority of patients

Other intestinal sites Assess within clinical pattern; not all cases share the same distribution




Chronic hemorrhage can dominate the syndrome

e Numerous ulcerated polyps can produce chronic

blood loss. Ulceration - hemorrhage
e Hemorrhage may be severe in a subset of

patients.
e C(Clinical burden reflects the combination of
number and ulceration. l

{ Surface erosion }

{ Rectal bleeding }




Why colectomy may be considered

Colectomy as sometimes necessary in severe juvenile polyposis.

Numerous polyps

Chronic / severe bleeding

-

\_

Colectomy in selected cases

~

)

No patient-level surgical indication or management protocol is claimed here.




Juvenile polyposis can have extraintestinal signs

4 N
Extraintestinal malformations are part of the syndrome
spectrum.

o )

e Pulmonary arteriovenous malformations are specifically recognized.
e The Robbins syndrome table also lists congenital malformations and digital clubbing.




Pulmonary arteriovenous malformations matter

e Pulmonary arteriovenous malformations may
coexist with juvenile polyposis. Gl + vascular findings

e Their presence can strengthen suspicion for a
syndromic disorder.

e They are particularly relevant when considering
SMAD4-associated overlap with hereditary
hemorrhagic telangiectasia. 1

Polyp morphology

Patient-level context ]

)




Growth-regulation pathways underlie some cases

Identified hereditary causes alter pathways

regulating cellular growth. Known genes

The best established genes in this Robbins

section are SMAD4 and BMPR1A.

Genetic heterogeneity is substantial. { SMADA4 } { BMPR1A }

~

{ Growth regulation }




SMAD4 is the most common identified mutation

/

SMAD4 is the most common gene identified in tissue
analysis description.

_

e SMAD4 encodes a signaling intermediate in the TGF-B pathway.
e The gene—syndrome association is established; The exact morphogenesis remains
incompletely understood.



SMAD4 sits within TGF-p signaling

Simplified signaling relationship stated.

TGF-B pathway

SMADA4 signaling
intermediate

Growth regulation

Conceptual pathway diagram; No detailed receptor—SMAD interaction kinetics implied.




SMAD4 links juvenile polyposis and HHT

Intestinal phenotype Vascular phenotype
Multiple juvenile polyps. Hereditary hemorrhagic telangiectasia may co-
occur.
Chronic bleeding and associated neoplasia risk. Pulmonary arteriovenous malformations are

relevant extraintestinal findings.




BMPRI1A encodes a receptor Kinase

BMPRI1A encodes a kinase in the TGF-f superfamily.

-

e BMPR1A variants cause juvenile polyposis in some families.
e This provides a second established growth-signaling route to the syndrome.



BMPRI1A and SMAD4 converge on growth regulation

Two identified genetic causes; Diagram is a conceptual synthesis.

-

-

SMAD4 or BMPR1A variant

~

)

Altered growth signaling

Syndromic polyps

The diagram does not assert that the genes produce identical molecular effects.




Known genes do not explain every family

4 N
Together, SMAD4 and BMPR1A explain fewer than half
of cases.

o )

e Additional genetic causes remain to be identified in tissue analysis account.

e A clinically suspected syndrome is not excluded merely because these two genes are
not identified.




Genotype and phenotype require joint interpretation

Finding Interpretive role

Many juvenile polyps Supports a polyposis phenotype

SMAD4 alteration Supports a molecular subtype

BMPR1A alteration Supports another molecular subtype
Pulmonary AVM / HHT Raises concern for SMAD4-associated overlap

No mutation found in these genes Does not rule out the clinical phenotype




Dysplasia is rare in sporadic juvenile polyps

Sporadic juvenile polyps rarely contain dysplasia.

-

e The presence of cystic glands is not itself dysplasia.
e A solitary lesion should not inherit the syndrome-level cancer risk by default.



Dysplasia does occur in juvenile polyposis

Syndromic juvenile polyposis is associated with

dysplasia. Sporadic vs syndrome
Dysplasia may be present within a juvenile polyp.

This is a major distinction from ordinary solitary

sporadic lesions. Sporadic Syndromic
Usually Many lesions
solitary
Rare Cancer risk

dysplasia




Dysplasia can also occur in separate adenomas

Within a juvenile polyp Within a separate adenoma
Dysplastic epithelium may develop within a Distinct adenomatous epithelial lesions may also
hamartomatous juvenile lesion. occur.

The syndrome is not restricted to non-dysplastic These are not a mandatory progression stage

polyps. after a juvenile polyp.




Colorectal cancer risk in juvenile polyposis

4 N
30% —-50% develop colonic adenocarcinoma by age 45
years.

o )

e This is the risk estimate reported, 11th edition.
e The percentage concerns juvenile polyposis syndrome, not an isolated sporadic polyp.




Other gastrointestinal and pancreatic cancers

Site Syndrome-associated risk in Robbins

Colon Adenocarcinoma; explicit 30%—50% by age 45 estimate
Stomach Adenocarcinoma risk noted in polyposis-syndrome table
Small intestine Adenocarcinoma risk noted in polyposis-syndrome table

Pancreas Adenocarcinoma risk noted in polyposis-syndrome table




Clinical case: Solitary childhood rectal polyp

A preschool child presents with rectal bleeding and one smooth pedunculated
rectal lesion.

Which combined gross and microscopic findings support a juvenile polyp?

e Think: Reddish polyp with cystic spaces; Dilated mucinous glands and inflamed lamina propria.




Clinical case: Numerous bleeding polyps

An adolescent has many gastrointestinal hamartomatous polyps and persistent
hemorrhage.

What changes the assessment compared with one sporadic polyp?

e Polyposis burden, hereditary implications, potential severe hemorrhage, and syndrome-level
cancer risk.




Clinical case: Juvenile polyps plus pulmonary AVM

A patient with numerous juvenile polyps also has a pulmonary arteriovenous
malformation.

Which gene-associated clinical overlap should be considered?

e The combination is consistent with the described SMAD4—juvenile polyposis—HHT relationship.




Clinical case: A cystically dilated crypt

Histology shows a large mucin-filled crypt, neutrophilic debris and expanded
inflamed stroma.

What separates this from an epithelial adenoma?

e The juvenile polyp is a hamartomatous epithelial-stromal malformation; The adenoma is an
epithelial neoplasm.




Integrated evaluation: Lesion, patient, syndrome

Move from microscopic classification to patient-level disease interpretation.

-

-

Classify polyp morphology

~

)

Assess multiplicity and
distribution

-

-

Evaluate hereditary features

~

)

A single slide diagnosis does not determine syndromic status by itself.




Four distinctions worth retaining

Distinction

Solitary vs multiple

Cystic vs arborizing glands

Inflamed stroma vs serration

Rare vs syndrome-linked dysplasia

Clinical/pathologic significance

Sporadic pattern vs hereditary polyposis

Juvenile vs Peutz—Jeghers pattern

Juvenile vs hyperplastic architecture

Different cancer-risk context




Source-based synthesis

Juvenile polyps contain cystically dilated, mucin-filled glands in expanded inflamed
lamina propria.

Solitary sporadic lesions commonly occur in young children and present with rectal
bleeding.

Autosomal dominant juvenile polyposis links multiplicity, SMAD4/BMPR1A pathway
alterations, extraintestinal features and cancer risk.

The risk estimate for colonic adenocarcinoma belongs to juvenile polyposis syndrome,
not a solitary juvenile polyp.




Primary reference and scope

Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th ed. (2026), Chapter 17,
“The Gastrointestinal Tract.”

Juvenile Polyps section: printed pp. 736—737; hamartomatous-polyp context and
polyposis-syndrome table: pp. 736—738.

Morphologic comparison draws on immediately adjacent hyperplastic, inflammatory,
Peutz—Jeghers and adenoma sections.

Original diagrams are editable schematics, not textbook figures or observed histologic
specimens.
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