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Unknown primary tumour

ÅTumour appearing in metastatic setting without a known primary 
tumour

ÅImportant to correctly classify since tumour type determines surgical 
and oncological treatment

ÅDiagnostic approach for unknown primary tumour can be used in 
most diagnostic settings
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Unknown primary tumour

ÅDifferences in prognosis

ÅDifferences in treatments
Å[ȅƳǇƘƻƳŀǎ όƳŀƭƛƎƴ ƻǊ άōŜƴƛƎƴέύ

ÅCarcinomas

ÅGerm cell tumours

ÅSarcomas

ÅPathology tests can guide diagnostic proces

ÅRisk of heriditary or occupational cancer 
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Unknown primary tumour

Ideally we want to know

ÅType of cancer

ÅPrimary or metastasis

ÅSite of origin
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Immunohistochemical panels !

Based on

ÅMost likely diagnosis (clinical information, morphology)

ÅRelevant other diagnosis

ÅRare but important diagnosis

Selection of IHC antibodies for diagnostic algorithm

5



IHC panels for unknown primary tumour
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ÅPrimary panel
ÅWhich overall tumour type

ÅSecondary cytokeratin panel
ÅInformation on site of origin

ÅSecondary organ specific panel
ÅConfirmation (or rejection) of diagnosis with organ specific marker

ÅHematologypanel



IHC panels for unknown primary tumour
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Unknown 
primary

Carcinoma
Colon

adenocarcinoma

NOT:

Lymphoma
Melanoma
Sarcoma

NOT:

Lung adenocarcinoma
Squamous carcinoma
Urothelial carcinoma

Primary panel Secondary panel



Unknown primary tumour
Bad for the patient ςfascinatingfor the pathologist!

ÅDiagnostic challenge

ÅIntegration of knowledge

ÅBrings together morphology and IHC

ÅRare and unusualtumors

ÅIntellectualrewarding
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IHC classification of unkown primary tumour

ÅAdenocarcinomas (80-90%)
ÅLung, breast, prostate, colon, ovary, pancreas

ÅSquamous cell carcinoma (5-10%)
ÅLung, esophagus, cervix, head and neck

ÅUndifferentiated neoplasms (5-10%)
ÅCarcinomas, melanomas, 

ÅLymphomas

ÅSarcomas

ÅGerm cells tumours
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Easy cases ς no IHC?!
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Colon adenocarcinoma Renal clear cell carcinoma



Undifferentiated cases
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??



Primarypanel
Unknown primary tumour
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Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



CD45 ς Leucocyte common antigen

ÅProtein tyrosin phosphatase, receptor type C (PTPRC)

ÅPreviously called Leucocyte common antigen (LCA)

ÅKey role in activationand differentiation of T- and B-cells

ÅExpressed on all hematopoietic cells

ÅException: Plasma cells, erythrocytes and megakaryocytes
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CD45 - isoforms

ÅAlternatively spliced variance in 
extracellular components

ÅSix human isoforms identified:
ÅRABC, RAB, RBC, RA, RB, R0

ÅIsoforms expressed on different 
subsets of lymphocytes
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CD45 - isoforms
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http:// dx.doi.org/10.1136/jclinpath-2020-206927



CD45 - isoforms
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Normal lymph node

CD45RO ï someT-cells

CD45RA ï some B-cells



CD45

19

Normal lymph node Malignant lymphoma



CD45 ς negative in some lymphomas
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Hodgkin lymphoma



CD45 ς positive carcinoma?
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Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) - (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - - + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Pan cytokeratin

ÅGroup of intermediary filaments

ÅPart of the cytoskeleton in epithelial 
cells

ÅImportant for mechanical strength of 
cells and cellular functions

ÅMany different types:
ÅGroup I: acidic
ÅGroup II: basic or neutral

ÅPaired expression

ÅDifferent cytokeratins seen in different 
tissues
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Cytokeratin
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Neutral/Basic (B, class II)

 Acidic (A, class I)
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Squamous epithelia:

 - suprabasal, keratinizing  +++ - - + ++ (+) - - - -

- suprabasal, non-keratinizing + +++ +++ + ++ (+) - - - - 

-  basal cells (tonsil, mucosa) - - - +++ +++ (+) (++) (+) - (+)

Transit. epith.: superficial cells - - - - - - +++ +++ ++ +++

-  intermediary. / basal cells - (+) +++ (+++) - (++) +++ +++ (+) +++

Mesothelium - - - ++ ++ + +++ +++ - +++

Bronchus, breast, prost., cerv.:

  -  basal/myoepithelial cells - - - +++ ++ +++ ++ - - -

-  luminal cells - - - + + + +++ +++ - +++

Biliary/pancr. ducts, lung alv.,

 endometr., renal collect. ducts - - - - - - +++ +++ - +++

Stomach (foveola), intestine - - - - - - +++ (+) +++ +++

Hepatocytes, pancr. acini,

 prox. renal tubules - - - - - - - - - +++

Endocrine cells (Merkel, thyroid) - - - - - - (+++) (++) (+++) +++

Smooth muscle (vasc., myom.),

 myofibrobl., sm.ves.endothelia - - - - - - + (++) - ++

Courtesy of Professor M. Vyberg



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Pan cytokeratin
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Urothelial carcinoma Squamous cell carcinoma



Pan cytokeratin - micrometasis
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HE Pan cytokeratin



Pancytokeratin
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Small cell lung carcinoma



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Pan cytokeratin - mesothelioma
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Malignant mesothelioma

CK5

CK8



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Synovial sarcoma

Pan cytokeratin ς mesenchymal neoplasias
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Angiosarcoma Leiomyosarcoma

Courtesy of Professor M. Vyberg



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Pan cytokeratin ς melanoma
veryrare positive reaction
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Malignant melanoma



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Pan cytokeratin ς germ cell neoplasia
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Seminoma Embryonal carcinoma



Pan cytokeratin ς antibody clones
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Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



S100

ÅFamily of low molecular weight calcium binding molecules

ÅLocated in nuclei, cytoplasm and cell membranes

ÅAt least 21 different types exist (S100A1, S100A2... & S100B, S100P)

ÅS100B expressed in
ÅGlial cells in brain
ÅMelanocytes
ÅFat cells
ÅLangerhans cell
ÅMyoepithelial cells
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S100

ÅExpressed in malignant melanoma

ÅAlso seen in
ÅSchwannomas

ÅNeurofibromas

ÅChondromas

ÅLiposarcomas
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S100
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Brain Cartilage



S100
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Tonsil Tonsil



S100
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Malignant melanoma



Primary panel

Neoplasms CD45 Pan cytokeratin S100 Vimentin

Haematopoietic / 
lymphoid (+) (-) (-) (+)

Epithelial - (+) -/+ -/+

Mesothelial - + - +

Mesenchymal - (-) (-) +

Melanoma - (-) + +

Germ cell - -/+ -/+ +
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+ ~ 100% pos.

(+) >  90%

+/- ~ 50-90%

-/+ ~ 10-50%

(-) < 10%

- ~ 0%



Vimentin

ÅCytoplasmic intermediate filament

ÅCytoskeleton, support and positioning of 
organelles 

ÅExpressed in all mesenchymal cells

ÅCo-expressed with cytokeratins in some 
epithelia

ÅCo-expressed in mesothelium
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Vimentin HELA cells



Vimentin ς stromal tumours
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GIST Leiomyosarcoma


