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Learning objectives

• Relate gallstones and persistent inflammation to gallbladder carcinogenesis.

• Distinguish precursor lesions, invasive architecture, and important morphologic 
mimics.

• Trace routes of extension and explain why presentation is commonly late.

• Integrate risk factors, gross findings, histology, and clinical consequences.



Disease identity and anatomic setting

Definition

Primary malignant epithelial 
neoplasm arising within the 
gallbladder.

Anatomic context

The gallbladder stores and 
concentrates bile; Tumors 
arise in an organ contiguous 
with the liver.

Histologic identity

Most primary gallbladder 
carcinomas are 
adenocarcinomas.



Importance within extrahepatic biliary cancers

• Gallbladder carcinoma is the most common malignancy of the extrahepatic biliary 
tract.

• In the United States, approximately 6,000 new diagnoses per year.

• Burden, diagnostic timing, and outcome must be interpreted in a geographically 
heterogeneous disease.

• The estimate is from the stated textbook edition; It is not a current surveillance 
update.



Uneven geographic distribution

High-incidence areas

Chile and Bolivia are among 
the regions highlighted.

South Asia

Northern India is also 
identified as a high-
incidence region.

Interpretation

Regional incidence patterns 
imply that population 
context matters when 
assessing risk.



Demographic risk patterns

Sex

Gallbladder cancer is at least twice as 
frequent in females as in males.

The sex disparity may be much larger in high-
incidence populations.

Population patterns

Higher incidence in areas of the 
southwestern United States with large Native 
American or Hispanic populations.

These are population-level associations, not 
individual diagnostic criteria.



The burden is dominated by advanced disease

• Most affected patients are diagnosed when disease is already surgically 
unresectable.

• The mean 5-year survival reported by Robbins is less than 10%.

• These outcome statements reflect the textbook population-level synthesis, not 
stage-specific survival estimates.

• Late recognition is a central reason for the poor prognosis.



Two conditional probabilities that must not be confused

Observation Robbins figure Interpretation

Gallstones among gallbladder 
cancers

95% Stones are commonly present in cancer cases.

Cancer among people with 
gallstones

1–2%
Most people with stones do not develop this 
cancer.



Gallstones: Major association, low absolute conversion

• Gallstones are identified as the most important risk factor beyond sex and ethnicity.

• The presence of stones in a tumor-bearing gallbladder does not prove direct 
causation.

• The much smaller reverse probability prevents conflating a common risk factor with 
inevitable malignancy.

• Persistent mucosal injury and inflammation offer a unifying mechanistic 
explanation.



Shared pathogenic theme

Gallstones or 
chronic infection

Persistent 
gallbladder 

inflammation

Precursor epithelial 
alterations

Invasive carcinoma

This is a conceptual synthesis of associations and the proposed multistep pathway; Not a 
deterministic sequence.

Schematic



Chronic infection as an alternative inflammatory setting

• Chronic bacterial or parasitic infections are implicated in gallbladder cancer in parts 
of Asia.

• In those settings, coexistence of gallstones and carcinoma is less frequent.

• Chronic inflammation is the common denominator invoked by the textbook.

• A stone-independent inflammatory pathway is therefore conceptually plausible.



Association does not imply obligate progression

Risk context

Gallstones and chronic infections increase 
the relevance of persistent inflammation.

Inflammation may coexist with benign 
disease for years.

Malignant transformation

A minority of persons with gallstones 
develop cancer.

Additional epithelial changes are needed 
before an invasive carcinoma develops.



Gallstones in the broader gallbladder chapter

• Cholesterol stones follow supersaturation, gallbladder hypomotility, nucleation, and 
mucus-mediated crystal accumulation.

• Gallstones are associated with biliary pain, cholecystitis, and occasionally 
carcinoma.

• Cholelithiasis provides the clinical context in which gallbladder cancer may be 
discovered incidentally.

• Only the inflammation–carcinoma connection is central to this lecture.



Chronic cholecystitis as relevant parent pathology

• Chronic cholecystitis accompanies cholelithiasis in more than 90% of cases.

• It may occur without a documented preceding acute attack.

• Gallbladder outflow obstruction is not required for chronic inflammation.

• Its clinical manifestations can overlap substantially with carcinoma.



Chronic inflammation: Gross and microscopic clues

Gross

Variable wall thickening, opaque gray-white 
fibrosis, and occasionally adhesions.

Stones often accompany the process.

Microscopy

Mononuclear inflammatory infiltrates and 
subepithelial/subserosal fibrosis.

Epithelial outpouchings may create 
Rokitansky–Aschoff sinuses.



Rokitansky–Aschoff sinuses and diagnostic context

Schematic: Wall invasionSchematic: Benign epithelial outpouching

Gallbladder lumen

Gallbladder wall

Mucosa-lined extension into 
the wall

Benign Rokitansky–Aschoff 
sinuses can mimic deep 
glandular profiles; Evaluate 
architecture and invasive clues.



Porcelain gallbladder is a descriptive phenotype

• Extensive dystrophic calcification of the gallbladder wall is termed porcelain 
gallbladder.

• The textbook characterizes it as an uncommon manifestation of chronic disease.

• Wall calcification alone should not be equated with histologic proof of carcinoma.

• It should be considered within the spectrum of chronic gallbladder changes rather 
than as a malignancy diagnosis.



Hyalinizing cholecystitis: A relevant association

• The gallbladder wall and mucosa may be replaced extensively by dense fibrosis.

• Calcification may be present or absent in hyalinizing cholecystitis.

• This change as associated with increased gallbladder carcinoma incidence.

• This association warrants attention when evaluating a markedly fibrotic wall.



Xanthogranulomatous inflammation can mimic tumor

• Xanthogranulomatous cholecystitis may produce a massively thickened, shrunken, 
nodular gallbladder wall.

• Rupture of Rokitansky–Aschoff sinuses can trigger accumulation of lipid-laden 
macrophages.

• Necrosis and hemorrhage may accompany the inflammatory reaction.

• Its mass-like appearance illustrates why gross induration cannot prove carcinoma.



Wall thickening: Alternative morphologic explanations

Process Predominant clue Diagnostic implication

Chronic cholecystitis Fibrosis + inflammatory cells Benign disease can thicken the wall.

Xanthogranulomatous 
process

Foamy macrophages + 
inflammation

Mass-like benign mimic.

Invasive carcinoma Infiltrating malignant glands Look for invasion, not thickness alone.



Molecular abnormalities reported by Robbins

EGF receptor family

Gain-of-function 
abnormalities in members of 
the EGF receptor gene 
family, including HER2.

Downstream signaling

Activating abnormalities may 
affect pathway components 
such as RAS.

Tumor suppression

Loss-of-function mutations 
in TP53 are common.



Growth signaling: Conceptual pathway

EGF receptor-family 
alteration

Downstream signaling 
(e.g., RAS)

Growth-promoting 
cellular signals

Recurrent activation of receptor and downstream signaling nodes; This schematic does 
not specify a mutation-by-mutation sequence.

Schematic



HER2: Interpret the textbook statement precisely

• HER2 is included among EGF receptor-family genes that may have activating 
abnormalities.

• The source does not provide a HER2-testing algorithm or a prevalence for individual 
HER2 alteration classes.

• Do not infer treatment eligibility from the mere mention of a molecular driver.

• A driver alteration is not automatically an established diagnostic or predictive 
biomarker.



RAS and intracellular signaling

• RAS as an example of downstream signaling genes affected by gain-of-function 
changes.

• Altered signaling can support autonomous epithelial proliferation.

• Different tumors need not share exactly the same molecular route.

• The exact prevalence of RAS changes is not stated in this gallbladder excerpt.



TP53 loss and chromosomal instability

• Loss-of-function mutations in TP53 are reported in up to one-half of gallbladder 
tumors.

• TP53 dysfunction diminishes an important barrier against propagation of genetically 
damaged cells.

• The source associates the frequent TP53-mutated state with aneuploidy.

• Most gallbladder carcinomas are described as aneuploid.



Putting oncogenic alterations in context

Sustained 
inflammatory 

milieu

Acquired epithelial 
driver 

abnormalities

Clonal expansion 
and dysplasia

Invasive 
malignancy

An integrative educational model; Individual causal order and molecular chronology are 
not specified in the excerpt.

Schematic



The carcinoma commonly has detectable precursors

• Several preinvasive gallbladder lesions have been described.

• Their existence supports a multistep rather than instantaneous model of 
carcinogenesis.

• Intestinal metaplasia, flat in situ dysplasia, and intracholecystic papillary tubular 
neoplasms.

• A precursor lesion and an invasive carcinoma are different diagnostic categories.



Intestinal metaplasia: Epithelial phenotype change

• Intestinal metaplasia is listed among the precursor-associated changes.

• It denotes altered epithelial differentiation, not stromal invasion.

• It fits the broader inflammation–epithelial remodeling framework.

• The source does not assign a fixed progression probability to metaplasia.



Flat epithelial dysplasia and carcinoma in situ

• The source describes flat in situ lesions with varying degrees of dysplasia.

• Atypical epithelium remains localized rather than infiltrating the supporting wall.

• Recognizing an in situ process matters because invasive spread is not yet 
established.

• Sampling and assessment of the wall are needed when adjacent carcinoma is a 
concern.



Intracholecystic papillary tubular neoplasm

• This is the mass-forming, adenoma-like precursor named.

• Its intraluminal mass-forming appearance differs from flat dysplasia.

• It belongs to the precursor spectrum but is not synonymous with invasive 
adenocarcinoma.

• An associated invasive component must be considered separately.



Conceptual relationship among precursors

Schematic: Precursor categories

Intestinal metaplasia

Epithelial phenotype

Flat dysplasia / in situ

Abnormal flat epithelium

Intracholecystic papillary 
tubular neoplasm

Mass-forming precursor

These are distinct precursors; No obligatory linear order is asserted.



Three named precursor settings: Compare

Lesion Architectural descriptor Most important distinction

Intestinal metaplasia Phenotypic epithelial change Not equivalent to invasive carcinoma.

Flat dysplasia / in situ lesion Non-mass-forming abnormal mucosa Invasion is not established.

Intracholecystic papillary 
tubular neoplasm

Mass-forming papillary/tubular 
lesion

Check separately for invasion.



Invasion separates carcinoma from its precursors

• An invasive carcinoma grows beyond its epithelial confines into underlying tissue.

• In gallbladder adenocarcinoma, infiltrating glands typically reside in desmoplastic 
stroma.

• Morphologic assessment must account for inflammation-related epithelial 
outpouchings.

• Perineural or vascular invasion may resolve difficult low-atypia cases.



Preferred gross location

• Gallbladder carcinoma is most often detected in the fundus.

• The gross lesion may be conspicuous or deceptively inconspicuous.

• Fundal localization is a descriptive tendency, not a site-specific diagnostic criterion.

• Assess both mucosal masses and areas of diffuse wall thickening.



Two major gross growth patterns

Mass-forming

Firm, poorly circumscribed mass.

An exophytic component may project into 
the gallbladder lumen.

Diffusely infiltrative

Carcinoma thickens/infiltrates the wall 
without an obvious discrete mass.

May resemble longstanding chronic 
cholecystitis.



Exophytic carcinoma and luminal occupation

• An opened gallbladder nearly filled by an exophytic tumor.

• Luminal growth may be more easily seen than an infiltrative plaque.

• Large size or luminal prominence does not itself define depth of wall invasion.

• Morphologic confirmation still requires histologic assessment.



Diffuse wall infiltration: Key gross pitfall

• A cancer diffusely infiltrating the wall can simulate chronic inflammation.

• Firmness and fibrosis are shared macroscopic properties.

• A normal-looking or minimally altered mucosa does not exclude an infiltrative 
process.

• The central distinction is malignant infiltration, not mere wall thickness.



Gross appearance cannot establish histologic identity

Gross observation Possible causes Next interpretive step

Wall thickening
Inflammation or infiltrating 
carcinoma

Inspect histologic distribution.

Fibrous gray-white wall
Chronic fibrosis or desmoplastic 
response

Search for infiltrating glands.

Exophytic mass
Neoplastic lesion; 
Benign/malignant status variable

Determine in situ vs invasive features.



Adenocarcinoma predominates

• Most gallbladder carcinomas are gland-forming adenocarcinomas.

• In typical examples, malignant glands are embedded in fibrous desmoplastic 
stroma.

• The glandular pattern explains the term adenocarcinoma.

• Not all invasive tumors show dramatic cytologic atypia.



Schematic: Glands infiltrating gallbladder wall

Schematic: Wall invasion

Lumen

Mucosal epithelium

Gallbladder wall / stromal 
tissue

Outer wall / adjacent tissues

Irregular glands in stroma

Assess infiltrative location, 
stromal response, and vascular / 
neural invasion.



Desmoplasia: Stromal response to invasion

• Malignant glands lying within a dense fibrotic stroma.

• The infiltrative topographic relationship is as important as the cytologic 
appearance.

• Desmoplasia can make the wall firm and indistinct on gross examination.

• In some tumors the stromal reaction is inconspicuous, limiting reliance on fibrosis 
alone.



Well-differentiated or subtle invasive tumors

• Certain carcinomas show only mild cytologic atypia.

• The associated stromal response may also be minimal.

• Malignancy then depends heavily on architectural and invasive behavior.

• Perineural and vascular invasion provide particularly useful corroboration.



Positive evidence of invasive behavior

Gland–stroma relation

Glands infiltrating 
desmoplastic supporting 
tissue.

Perineural invasion

Malignant epithelial 
elements around or within 
nerve-associated spaces.

Vascular invasion

Carcinoma within vascular 
channels, supporting 
invasive behavior.



Perineural invasion as a diagnostic clue

• Robbins singles out perineural invasion when atypia and desmoplasia are minimal.

• Its presence supports aggressive infiltrative growth rather than benign epithelial 
entrapment.

• The feature should be assessed within convincing tumor–nerve relationships.

• Do not diagnose perineural invasion from a schematic alone.



Vascular invasion as a diagnostic clue

• Vascular invasion is another explicitly cited discriminator in deceptively bland 
tumors.

• Identify epithelial tumor in a vascular space rather than in a simple glandular duct.

• This supports the interpretation of infiltrative carcinoma.

• A legitimate clinical specimen is required to demonstrate the feature; The 
accompanying illustrations are conceptual.



Distinguishing reactive outpouchings from carcinoma

Feature
Inflammation-associated glandular 

structure
Invasive carcinoma

Context Rokitansky–Aschoff sinus / mucosal folds Atypical glands may infiltrate wall.

Stromal setting
Background chronic 
inflammation/fibrosis

May show tumor-associated 
desmoplasia.

Decisive clues Outpouching alone ≠ invasion
Neural or vascular invasion supports 
malignancy.



Other primary malignant histologies are uncommon

• The principal lesion in this topic is adenocarcinoma.

• Rare alternative gallbladder malignancies include squamous cell carcinoma.

• Neuroendocrine neoplasms and sarcomas are also identified as uncommon primary 
tumor categories.

• These are not simply morphologic variants of an ordinary adenocarcinoma.



Tumor progression and routes of dissemination

Schematic: Anatomic routes

Primary gallbladder tumor

Direct organ extension

Liver metastasis

Portahepatic nodes

Peritoneal / biliary spread

Separate routes, 
not an obligatory 

sequence



Contiguous spread into surrounding organs

• With progression, carcinoma may directly extend into neighboring organs.

• The gallbladder lies immediately adjacent to the liver, an important anatomic 
consideration.

• Direct extension is distinct from a discontinuous metastatic deposit.

• Progression from confined disease to extra-gallbladder involvement undermines 
curative resectability.



Liver involvement has more than one mechanism

• Robbins documents both direct extension and metastasis to the liver.

• Contiguous infiltration and distant deposits should not be conflated.

• Anatomic continuity may help interpret the pattern of tumor spread.

• The presence of hepatic disease frequently indicates a greater extent of carcinoma.



Regional lymphatic dissemination

• Portahepatic lymph nodes are named among the sites of metastatic spread.

• Regional node involvement signifies spread beyond the primary gallbladder lesion.

• This anatomic route helps explain clinical presentation with advanced disease.

• The excerpt does not supply a full current AJCC nodal classification.



Peritoneal and biliary dissemination

• The textbook explicitly names peritoneal spread as an advanced manifestation.

• Biliary dissemination may also occur as tumor progresses.

• Both routes extend disease beyond a localized wall lesion.

• They should be distinguished from uncomplicated inflammation or gallstones.



Fistula formation in advanced carcinoma

• Locally progressive carcinoma may establish abnormal communications with other 
structures.

• Fistula formation is among the complications specified by Robbins.

• Chronic gallstone disease can also lead to fistulas by a different 
inflammatory/erosive mechanism.

• A fistula is therefore not by itself proof of carcinoma.



Clinical symptom complex

Pain

Abdominal pain may 
resemble the pain of 
symptomatic cholelithiasis.

Constitutional/GI

Anorexia, nausea, and 
vomiting are described.

Biliary

Jaundice may occur and can 
be associated with 
significant biliary 
involvement.



Why symptoms do not identify the tumor early

• Presenting manifestations are usually insidious.

• Pain, jaundice, and gastrointestinal complaints overlap benign gallbladder 
disorders.

• The absence of an obvious pathognomonic symptom delays suspicion.

• A familiar gallstone-type presentation can coexist with an occult carcinoma.



Preoperative diagnosis is uncommon

Observation Textbook finding Consequence

Diagnosis before surgery Fewer than 20% of cases Many are not recognized prospectively.

Incidental surgical detection
May occur in 
gallstone/cholecystitis 
operations

A pathologic diagnosis can be unexpectedly 
early.

Advanced at presentation Overwhelming majority Resectability is commonly limited.



Incidental carcinoma after cholecystectomy

• A carcinoma can be found unexpectedly during operation for symptomatic 
gallstones or acute cholecystitis.

• Histologic identification may reveal malignancy that was not suspected clinically.

• Detection before invasion or widespread progression creates an opportunity for 
cure by resection.

• Incidental detection and preoperative clinical suspicion are distinct scenarios.



Early and late disease: Opposing clinical trajectories

Early and confined

Tumor is detected before substantial invasion 
and spread.

Surgical excision may be curative.

Established advanced disease

Extra-gallbladder growth or dissemination 
may have occurred.

Resection is often not feasible or insufficient.



The effect of advanced presentation on prognosis

• Most patients already have advanced disease at diagnosis.

• Even apparently complete removal of visible tumor may not eradicate disseminated 
disease.

• Poor overall outcomes in the advanced group.

• The textbook’s less-than-10% mean 5-year survival is a historical aggregate, not a 
patient-specific estimate.



Adjuvant chemotherapy: Textbook-level conclusion

• Adjuvant chemotherapy is often offered after surgical management of advanced 
disease.

• Such treatment as noncurative in the overall advanced-disease setting.

• Do not infer a specific regimen, biomarker indication, or contemporary efficacy 
estimate from this passage.

• Detailed systemic treatment guidance requires separate, current oncology 
references.



A practical clinicopathologic inference matrix

Evidence Supports Does not itself establish

Gallstones An established risk association A diagnosis of carcinoma.

Exophytic or thickened wall Need for pathologic attention Depth of stromal invasion.

Desmoplastic infiltrating 
glands

Adenocarcinoma morphology
Complete stage without spread 
data.

Nerve / vessel invasion Invasive tumor behavior A treatment selection by itself.



Case 1 — gallstones and a thickened wall

Illustrative scenario — hypothetical

A patient undergoing cholecystectomy for biliary pain has longstanding gallstones. 
The gallbladder wall is thickened and firm without a conspicuous luminal mass.

What possibilities must be distinguished, and what finding most strongly 
establishes invasive carcinoma?



Case 1 — morphologic reasoning

• Wall thickening can reflect chronic cholecystitis, hyalinizing fibrosis, 
xanthogranulomatous inflammation, or carcinoma.

• A poorly circumscribed or diffuse pattern is consistent with an infiltrating carcinoma 
but not specific for it.

• Histologic infiltrating glands, especially with perineural or vascular invasion, support 
malignancy.

• The gallstone history alters risk, but does not decide the pathologic diagnosis.



Case 2 — incidental neoplasm

Illustrative scenario — hypothetical

A gallbladder removed for presumed calculous cholecystitis unexpectedly shows an 
epithelial lesion. Examination identifies dysplastic mucosa and a separate focus of 
glandular infiltration in fibrotic wall.

Which features distinguish a precursor lesion from an invasive adenocarcinoma?



Case 2 — interpreting the epithelial lesion

• Flat dysplasia is a noninvasive epithelial precursor setting.

• The separate focus of infiltrating glands suggests invasive adenocarcinoma.

• Desmoplastic tissue supports infiltration; Perineural or vascular invasion may 
further corroborate it.

• The potential for cure depends on tumor extent rather than on the incidental route 
of discovery alone.



Six concepts that organize the disease

• Epidemiology is geographically uneven and shows female predominance.

• Gallstones are a strong association; Very few stone carriers develop carcinoma.

• Persistent inflammation and somatic driver alterations support multistep carcinogenesis.

• Adenocarcinoma may be exophytic or deceptively wall-infiltrative.

• Invasion, spread, and late presentation dominate clinical outcome.



References and figure interpretation

• Primary text: Robbins, Cotran & Kumar, Pathologic Basis of Disease, 11th edition 
(2026), Chapter 18, pp. 794–798.

• Core carcinoma text: Gallbladder Carcinoma, pp. 797–798; context: Cholelithiasis 
and Cholecystitis, pp. 794–797.

• All diagrams are original editable teaching schematics; they do not represent 
clinical specimens.

• No proprietary textbook photomicrographs are reproduced, and no contemporary 
AJCC/WHO or treatment criteria are asserted.
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