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WHO classification of Lung Tumours 2020
Major Categories

• 1.3 Epithelial Tumours

• 1.4 Lung Neuroendocrine Neoplasms

• 1.5 Tumours of Ectopic Tissues

• 1.6 Mesenchymal Tumours specific to Lung

• 1.7 Haematolymphoid tumours

Structural changes

SMARC deficient tumours

Bronchiolar Adenoma

Lymphoepithelial carcinoma

Enteric-type adenocarcinoma

Impact of  TNM8 Staging issues for 
lepidic predominant adenocarcinoma



Also in the same book………….

2 Tumours of Pleura and Pericardium

3 Tumours of the Heart

4 Mesenchymal tumours of the Thorax

5 Tumours of the Thymus

6 Germ cell tumours of the Mediastinum

7 Haematolymphoid tumours of the Mediastinum

8 Genetic tumour syndromes involving the thorax

9 Metastases

10 Ectopic tumours of thyroid and parathyroid



1.3 Epithelial Tumours

1.3.2 Adenomas
1. Sclerosing Pneumocytoma

2. Alveolar Adenoma

3. Papillary Adenoma

4. Bronchiolar Adenoma / Ciliated Muconodular Papillary Tumour

5. Mucinous Cystadenoma

6. Mucous Gland Adenoma



Bronchiolar adenoma / ciliated muconodular
papillary tumour
• Definition
• Bronchiolar adenoma / ciliated muconodular papillary tumour 

(BA/CMPT) is a benign peripheral lung tumour composed of bilayered
bronchiolar-type epithelium containing a continuous basal cell layer.

• Peripheral lung, peribronchiolar location
• Incidental finding in elderly lung; a benign lesion
• Mucous cells can be found; ciliated cells predominant in most
• BRAF mutations
• DD Peribronchiolar metaplasia which tends to give smaller, less well 

circumscribed, multiple lesions



P40 IHC

CK5/6 IHC

Bronchiolar Adenoma /  Ciliated Muconodular Papillary tumour

Courtesy of IARC, Lyon

Essential:
Circumscribed peribronchiolar lung nodule of papillary and/or flat glandular epithelium
A bilayered cellular proliferation of luminal epithelial cells and subjacent basal cells
Luminal cells consisting of mucous cells and ciliated cells in proximal-type areas, but type II pneumocytes and 
club cells in distal-type areas
Lack of nuclear atypia and inconspicuous or absent mitoses

Desirable:
p40 and CK5/6 expression in basal layer
TTF-1 positive luminal cells with more diffuse staining in distal-type areas and either focal or negative staining 
in proximal-type areas
Positive BRAF immunhistochemistry or BRAF mutation may be confirmatory in the appropriate morphologic 
context

CK5/6 IHC

Not CMPT



Adenocarcinoma and precursors

1.3.3 Precursor Glandular Lesions
1. Atypical Adenomatous Hyperplasia (AAH)

2. Adenocarcinoma in Situ (AIS)

1.3.4 Adenocarcinomas
1. Minimally invasive adenocarcinoma

2. Invasive non-mucinous adenocarcinoma

3. Invasive mucinous carcinoma

4. Colloid adenocarcinoma of the lung

5. Fetal adenocarcinoma of the lung

6. Enteric-type adenocarcinoma of the lung



Atypical Adenomatous Hyperplasia

Definition

Atypical adenomatous hyperplasia is a small (usually ≤ 5mm), localized proliferation of mild to 
moderately atypical type II pneumocytes and/or club cells lining alveolar walls and sometimes 
respiratory bronchioles. Within the category of preinvasive lesions, atypical adenomatous 
hyperplasia is a putative precursor for adenocarcinoma-in-situ.

Essential:

Increased numbers of type 2 pneumocytes and club cells lining alveoli in a discontinuous 
monolayer

Mild atypia

Localized lesion, discrete from surrounding alveolar parenchyma

Surrounding parenchyma devoid of inflammation or fibrosis



Atypical
Adenomatous
Hyperplasia

AAH



Adenocarcinoma-in-situ

Definition

Adenocarcinoma in situ is a small (≤3 cm), localized adenocarcinoma with growth 
restricted to neoplastic cells along pre-existing alveolar structures (pure lepidic growth 
with NO invasive features). The diagnosis of adenocarcinoma in situ requires a 
resection specimen where the lesion has been completely sampled, and cannot be 
made based on small biopsy or cytology specimens.
Essential:

A small (<3cm diameter) localised lesion comprising pure lepidic growth

Stromal, vascular or pleural invasion, STAS and invasive adenocarcinoma patterns all absent

Adenocarcinoma cells line alveolar walls in a continuous layer; tufting and overlapping may be present.

A completely resected tumor that is entirely sampled and evaluated histologically.

Desirable:

Nuclear atypia and alveolar septal thickening are variable



Adenocarcinoma in Situ: AIS

Morphology in pure form 
Localised lesion 30mm or less in diameter



Minimally Invasive Adenocarcinoma

Definition

Minimally invasive adenocarcinoma is a small (≤ 30 mm), solitary adenocarcinoma with a 
predominantly lepidic pattern and ≤ 5 mm invasion. The diagnosis of minimally invasive 
adenocarcinoma requires a resection specimen where the lesion has been completely 
sampled and evaluated histologically. This diagnosis cannot be made based on small biopsy 
or cytology specimens.



Minimally Invasive Adenocarcinoma
Essential:

A small ≤30 mm lepidic predominant tumour with an invasive component ≤ 5 mm

A completely resected tumour that is entirely sampled and evaluated histologically.

Invasive component to be measured includes

- Any histologic subtype other than a lepidic pattern (such as acinar, papillary, micropapillary, solid, or less 
often colloid, enteric, fetal or invasive mucinous adenocarcinoma)

- Tumour cells infiltrating myofibroblastic stroma

The following should be absent:

- Invasion of lymphatics, blood vessels, air spaces, or pleura; tumour necrosis; or spread through air spaces

Desirable:

The percentages of each of the invasive components should be recorded.

The tumour can be nonmucinous (type II pneumocytes or club cells), and rarely can be mucinous or mixed 
mucinous and non-mucinous

If a tumour with pure lepidic growth has only been partly sampled the diagnosis of lepidic adenocarcinoma 
should be rendered with a comment that the diagnosis of AIS or MIA cannot be made without complete histologic 
sampling.



Larger pulmonary nodule found in lobectomy specimen with adenocarcinoma







Invasive Non-mucinous Adenocarcinoma of the lung
Definition

Invasive non-mucinous adenocarcinomas are non-small cell lung carcinomas with morphological or 
immunohistochemical evidence of glandular differentiation, with greater than 5mm of invasion and not 
fulfilling criteria of other adenocarcinoma types.

Essential:

Malignant epithelial tumour with
• glandular differentiation by architecture (lepidic, acinar, papillary, micropapillary, cribriform), or
• in a non-small cell carcinoma with a pure solid pattern with:
• a) immunohistochemical expression of pneumocyte markers associated with adenocarcinoma (eg TTF1 or Napsin A) or
• b) histochemical demonstration of intracytoplasmic mucin (eg DPAS) in a solid tumour in at least 5 tumour 

cells in each of two high power fields (approximately 0.4 mm2).

The tumour does not fulfill criteria of other types of adenocarcinoma (such as invasive mucinous 
adenocarcinoma), although minor components of other types may be present (up to 5%).

After comprehensive histologic subtyping in 5-10% increments, the tumours are classified according to their 
predominant pattern

Desirable:

Record the percentages of each histologic pattern in pathology reports to document the predominant 
histological pattern (subtype) and any components of high grade patterns to determine the tumour grade



Adenocarcinoma: Lepidic pattern



Adenocarcinoma: Acinar pattern 



Adenocarcinoma: Papillary pattern



Adenocarcinoma: Micropapillary pattern



Adenocarcinoma: Solid pattern- Mucin and TTF1

TTF1



Moreira AL et l. J Thorac Oncol 2020

Best model by ROC analysis is predominant 
pattern PLUS high-grade pattern (20% cut off)

Grade 1 – Lepidic predominant with absence 
or high grade disease no more than 20% of 
lesion
Grade 2 – Acinar or papillary predominant with 
absence or high grade disease no more than 
20% of lesion
Grade 3 – Any tumour with 20% or more 
micropapillary, solid or complex-glandular 
pattern adenocarcinoma



Staging of resected adenocarcinomas

• In TNM8, for non-mucinous adenocarcinomas,
only the invasive component of the tumours should 
be used to determine T size

• To some extent, this is driven by observations relating 
the radiological solid component of mixed GGO to 
outcomes. Non-GGO component correlates to some 
extent with invasive histology

Travis WD, Asamura H, Bankier AA et al. J Thorac Oncol 2016 

Kakinuma R et al.J Thorac Oncol 2016 



Validation of using ONLY invasive disease to ‘measure’ the 
tumour for T status: Diameter of one focus or %reduction 
if multifocal to assess 5mm threshold

Kameda K et al. J Thorac Oncol 2018



Invasive Mucinous Adenocarcinoma of the lung

Definition

Invasive mucinous adenocarcinomas (IMAs) are primary lung 
adenocarcinomas with tumour cells showing goblet-cell or columnar 
morphology with abundant intracytoplasmic mucin.
Essential features:

Adenocarcinoma composed of columnar cells with abundant apical intracytoplasmic mucin with 
frequently small basally oriented nuclei.

Exclusion of metastatic adenocarcinoma from other sites.

Does not fulfil criteria for mucinous AIS or MIA.

Desirable features

Confirmation of intracytoplasmic mucin with a histochemical stain (eg DPAS).



Invasive Mucinous Adenocarcinoma - IMA



Colloid adenocarcinoma of the lung
Definition

Colloid adenocarcinoma is an invasive adenocarcinoma where extensive pools of extracellular 
mucin distends and destroys alveolar spaces up to the complete effacement of underlying 
lung parenchyma.

Essential:

Abundant pools of extracellular mucin which distend alveolar spaces and destroy their walls 

Tumour cells are mucin filled, cuboidal to columnar and either floating within the mucin pools or lining fibrous walls of 
mucin filled spaces.

Distinction from metastases from the other organs.

Desirable:

Bland cytology of tumor cells in mucin pools.

Frequent positivity for cytokeratin 7 and CDX2.

IASLC Atlas of Diagnostic Immunohistochemistry
Yatabe, Borczuk, Cooper, Dacic, Kerr, Moreira, Tsao. IASLC 2020

CDX2
CK7

No nuclear 
TTF1

Weak CK20



Fetal adenocarcinoma of the lung
Definition

Pulmonary adenocarcinoma resembling developing 
fetal lung in its pseudoglandular stage

Essential:

Adenocarcinoma resembling fetal lung airway epithelium of 
pseudoglandular stage

L-FLAC/WDFA show low nuclear atypia and aberrant 
nuclear/cytoplasmic beta-catenin expression

H-FLAC show high nuclear atypia and occupy at least 50% of the 
entire tumor

Desirable:

L-FLAC/WDFA should express TTF-1 and neuroendocrine markers

H-FLAC should have predominantly membranous beta-catenin 
expression

Nuclear 
β-catenin

TTF1 Synaptophysin

IASLC Atlas of Diagnostic Immunohistochemistry
Yatabe, Borczuk, Cooper, Dacic, Kerr, Moreira, Tsao. IASLC 2020

Low Grade –well differentiated – Fetal adenocarcinoma



Enteric-type Adenocarcinoma of the lung
Definition

Enteric-type adenocarcinoma is a primary pulmonary adenocarcinoma which resembles colorectal 
adenocarcinoma.

Essential: Histology resembling colorectal adenocarcinoma in more than 50% of tumour

Expression of at least one intestinal marker (CDX2, CK20, HNF4α or MUC2)

Clinical exclusion of metastasis from colorectal carcinoma

Desirable: A tumour with enteric morphology with expression of intestinal markers (CDX-2, CK20 or MUC2) and co-expression of TTF-1 or CK7

CK7 CK20

No TTF1 CDX2
Only a few cases show 
weak expression of SATB2

In CRC, SATB2 tends to be
strong and diffuse

IASLC Atlas of Diagnostic
Immunohistochemistry
Yatabe, Borczuk, Cooper, 
Dacic, Kerr, Moreira, Tsao. 
IASLC 2020

SATB2



Squamous tumours and precursors

1.3.5 Precursor Glandular Lesions
1. Squamous dysplasia and carcinoma in situ of the lung

1.3.6 Squamous Cell Carcinomas
1. Squamous cell carcinoma of the lung

2. Lymphoepithelioid carcinoma of the lung



Squamous Cell Carcinoma
Subtype(s)

Keratinizing squamous cell carcinoma  an H&E diagnosis
Non-keratinizing squamous cell carcinoma an IHC diagnosis
Basaloid squamous cell carcinoma an H&E diagnosis

Lymphoepithelial carcinoma of the lung
Essential:
Non-keratinizing squamous cell carcinoma with syncytial-appearing tumor cells, vesicular nuclei and distinct nucleoli
Lymphoplasmacytic stromal infiltrate between and within tumour islands.
Exclusion of metastatic nasopharyngeal carcinoma clinically
Desirable:
EBER in-situ hybridization positive in EBV-associated subtype, but negative in EBV-independent subtype.



Essential: Definitive morphological features such 
as intercellular bridges and/or keratinization; or 
a poorly differentiated tumour 
with immunohistochemical evidence of 
squamous cell differentiation (positive p40 and 
negative TTF-1).
Keratinizing squamous cell carcinoma can be 
diagnosed without the use of immunostains.

Desirable: Exclusion of possible metastasis from 
squamous cell carcinoma from extra-pulmonary 
sites or other primary neoplasms with 
squamous cell differentiation (e.g., NUT 
carcinoma, mucoepidermoid
carcinoma, SMARCA4-deficient tumour, or 
thymic squamous cell carcinoma).

Keratinizing Squamous Cell Carcinoma



p40

CK5/6

Non-keratinising Squamous Cell Carcinoma
of the lung

TTF1 is
negative



Basaloid Squamous Cell 
Carcinoma of the lung

At least 50%
of the lesion



Lymphoepithelial
Carcinoma
of the lung

Much more 
common in 
East Asia

>90% EBV association

Squamous 
immunophenotype



1.3 Epithelial Tumours

1.3.7 Large cell Carcinomas
1. Large cell carcinoma of the lung

1.3.8 Sarcomatoid Carcinomas
1 Pleomorphic carcinomas of the lung

2 Pulmonary Blastoma

3 Carcinosarcoma of the lung



Large cell carcinoma



Well Differentiated 
Squamous Cell Ca

Poorly Differentiated 
Squamous Cell Ca

Well Differentiated 
Adenocarcinoma

Poorly Differentiated 
Adenocarcinoma

Tumour progression and de-differentiation

Morphologically
Large Cell
Carcinoma

Pathologists will differ
How they call marginal cases



Large Cell Carcinoma of the lung: IHC Lineage

58%

18%

11%

13%

48%

22%

13%

17%

100%

Kerr KM et al, Lung Cancer 2012

Squamous lineage 

p63

p40

CK5/6

Strong/diffuse

Adenocarcinoma lineage

TTF1

Napsin A

Any staining 

Morphological LCC: after IHC

Indeterminate IHC

No IHC staining

Large Cell
Carcinoma
30%

Solid-pattern Adenocarcinoma  22%

Non-keratinising
Squamous Cell
Carcinoma  48%



Well Differentiated 
Squamous Cell Ca

Poorly Differentiated 
Squamous Cell Ca

Well Differentiated 
Adenocarcinoma

Poorly Differentiated 
Adenocarcinoma

Tumour progression and de-differentiation

Pathologists will still differ
how they call marginal cases !!!!

Morphology
&

Immunohistochemistry
Large Cell
Carcinoma

Non-keratinising
Squamous Cell Ca

Solid-pattern
Adenocarcinoma



Large Cell Carcinoma of the lung: WHO 2020
Definition

Large cell carcinoma (LCC) is an undifferentiated non-small cell carcinoma (NSCC) that lacks the cytological, 
architectural, and immunohistochemical features of small cell carcinoma, adenocarcinoma, or squamous cell 
carcinoma, in addition to giant cell, spindle cell or pleomorphic carcinoma. The diagnosis requires a thoroughly 
sampled resected tumour, and cannot be made on non-surgical biopsy or cytology.

Essential:

Undifferentiated NSCC, lacking any evidence of glandular, squamous cell or neuroendocrine differentiation

The diagnosis should only be rendered on surgical resection and cannot be made on small biopsy or cytology

Negative immunohistochemistry with markers associated with adenocarcinoma (TTF-1 or napsin A), squamous cell 
carcinoma (p40 or CK5/6) and neuroendocrine carcinoma (only when there is neuroendocrine morphology as well 
as positive chromogranin, synaptophysin, CD56)

Desirable:
If available, molecular analysis to look for genetic alterations which may guide therapy.

The diagnosis of large cell carcinoma is only made when additional staining 
(Immunohistochemistry and/or mucin stains) is negative (null), unclear/indeterminate, or not 
available. 

This is reflected in the reporting viz Large Cell carcinoma (Null immunophenotype) etc



Pleomorphic Carcinoma of the lung: WHO 2020 
Definition

Pleomorphic carcinoma is a poorly-differentiated non-small-cell lung carcinoma (NSCC, 
including adenocarcinoma, squamous cell carcinoma and/or large cell carcinoma) 
containing at least a 10% component of spindle and/or giant cells, or a carcinoma that 
consists entirely of spindle and/or neoplastic giant cells. The definitive diagnosis of 
pleomorphic carcinoma may be rendered only in surgical specimens.

Essential:

Resection specimen showing NSCC including adenocarcinoma, squamous cell carcinoma and/or 
large cell carcinoma, composed of at least 10% spindled and/or giant tumour cells.

Spindle cell carcinoma consists purely of malignant spindle cells

Giant cell carcinoma consists purely of malignant giant cells with/without multinucleated giant 
cells



Pleomorphic carcinoma with squamous cell carcinoma



Pleomorphic 

carcinoma 

with 

adenocarcinoma



‘Relatively’ Pure Spindle Cell and Giant Cell Carcinoma are extremely rare



1.3 Epithelial Tumours
1.3.9 Other epithelial tumours

1. Adenosquamous carcinoma of the lung

2. NUT-associated carcinoma of the lung (thorax)
Poorly differentiated, basaloid appearance

NUTM1 gene rearrangement

NUT IHC positive in >50% nuclei

3. Thoracic SMARCA4-deficient undifferentiated tumour
Rhabdoid appearance / undifferentiated

Focal weak CK only

Complete loss of SMARCA4 (BRG1) by IHC

A few have juxtaposed NSCC



Adenosquamous Carcinoma

Definition

A carcinoma showing components of both squamous cell carcinoma and 
adenocarcinoma with each comprising at least 10% of the tumour.

Essential: A tumour with distinct cell populations of adenocarcinoma and 
squamous cell carcinoma, each accounting for >10% of tumour cells.

Desirable: Exclusion of large cell carcinoma, mucoepidermoid carcinoma and 
other mimickers with immunohistochemistry and molecular testing.



Adenosquamous Carcinoma 
of the lung



This is NOT adenosquamous carcinoma……….



1.3 Epithelial tumours

1.3.8 Salivary gland-type tumours
1 Pleomorphic adenoma of the lung

2 Pulmonary Adenoid Cystic carcinoma

3 Epithelial-Myoepithelial carcinoma of the lung

4 Mucoepidermoid carcinoma of the lung

5 Hyalinizing clear cell carcinoma of the lung

6 Myoepithelioma and myoepithelial carcinoma of the lung



1.4 Lung neuroendocrine neoplasms

2.   Precursor lesion
1. Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia 

(DIPNECH)

3. Neuroendocrine tumours of the lung
1. Carcinoid / Neuroendocrine tumour of the lung

4. Neuroendocrine carcinomas of the lung
1. Small cell carcinoma of the lung

2. Large cell neuroendocrine carcinoma  of the lung



Diffuse Idiopathic 
Pulmonary 
Neuroendocrine Cell 
Hyperplasia

(DIPNECH)



Carcinoid/Neuroendocrine tumour of the lung
Definition
Carcinoid tumours are neuroendocrine malignancies with a well differentiated organoid architecture, which include two 
categories: 

Typical carcinoid (TC): a carcinoid tumour with < 2 mitoses per 2 mm2 and lacking necrosis; and Atypical carcinoid (AC): a 
carcinoid tumour with 2-10 mitoses per 2 mm2 and/or foci of necrosis, usually punctate.

Essential:

-A neuroendocrine tumour with a well differentiated architecture often consisting of organoid nesting, trabecular, rosettes, and palisading 
arrangements.

-Tumour cells with moderate to abundant cytoplasm with an eosinophilic hue and finely granular nuclear chromatin.

-Low grade typical carcinoid has < 2 mitoses /2mm2 and lacks necrosis;

-Intermediate grade atypical carcinoid has 2-10 mitoses /2 mm2 and/or foci of necrosis

-Neuroendocrine marker immunoexpression (chromogranin A, synaptophysin, CD56, INSM1)

-The number of high-power fields used for mitosis counting should be adjusted to achieve 2mm2 according to the field of view which varies 
depending on the microscope manufacturer and model.

Desirable:

-Ki-67 can be useful in distinguishing carcinoids from high grade LCNEC and SCLC, particularly in small crushed biopsies.

-While Ki-67 may be useful in lung carcinoids (NEN) and documenting this in reports is considered desirable, the primary diagnostic criteria for 
separating these tumours remains mitotic count per 2 mm2 and/or presence of necrosis.

-In non-resection specimens including biopsies of metastases, the diagnosis of “carcinoid tumour” rather than TC or AC is recommended with 
specification of the mitotic counts per 2mm2, presence or absence of necrosis (including extent – punctate or extensive), and if available, Ki-67 
index.



Typical Carcinoid : Most are central, bronchial tumours



Typical Carcinoid Tumour: No necrosis, mitoses <2 per 2mm2



Typical Carcinoid Tumour: No necrosis, mitoses <2 per 2mm2



Typical Carcinoid Tumour: Occasionally they are peripheral 
and tend to have a spindle cell morphology



Atypical Carcinoid tumour: Punctate necrosis 
and/or mitoses 2-10 per 2mm2



Small Cell carcinoma
Definition

Small cell carcinoma of the lung (SCLC) is a malignant epithelial tumor composed of small 
cells with scant cytoplasm, finely granular nuclear chromatin and absent or inconspicuous 
nucleoli, with a high mitotic rate, and frequent necrosis. Most SCLC express neuroendocrine 
markers.

Combined SCLC has an additional component of non-small cell carcinoma, which may include 
large cell neuroendocrine carcinoma (LCNEC), adenocarcinoma, squamous cell carcinoma, or 
large cell carcinoma.



Most small cell lung carcinomas are diagnosed on small 
biopsy or cytology samples where organoid architecture 
are some cellular features may not be so apparent 



SCLC express neuroendocrine markers on IHC 
but do we need them for diagnosis? 

CD56 Synaptophysin Chromogranin

Around 90% of SCLC also express

TTF1



SCLC express neuroendocrine markers on IHC 
but do we need them for diagnosis? 

Essential:

SCLC:

Tumour composed of small cells (usually less than the size of 3 resting lymphocytes) with scant cytoplasm, oval 
to spindle shape, high mitotic rate (> 10/2 mm2 but usually higher around 80 / 2mm2), often with necrosis.

Tumour cells have finely granular nuclear chromatin; nucleoli are absent or inconspicuous.

Combined SCLC:

Features of SCLC but with a component of a NSCLC (large cell carcinoma, LCNEC, adenocarcinoma, squamous cell 
carcinoma, or less commonly spindle and/or giant cell carcinoma).

In the case of SCLC combined with LCNEC or large cell carcinoma, but not the other histologic types, the second 
component should comprise at least 10% of the tumour.

Desirable:

Positive immunohistochemistry for low molecular weight cytokeratin

Frequent expression of neuroendocrine markers (over 90% of cases)

Lack of diffuse p40 expression, unless in areas of squamous cell carcinoma in a combined small cell carcinoma



Large cell Neuroendocrine carcinoma
Definition

Large cell neuroendocrine carcinoma (LCNEC) is a high grade non-small cell carcinoma with 
neuroendocrine morphology with a mitotic rate greater than 10 mitoses per 2 mm2 that 
expresses one or more neuroendocrine immunohistochemical markers. Combined LCNEC is a 
LCNEC with components of adenocarcinoma, squamous cell carcinoma, spindle or giant cell 
carcinoma.
Essential:

Neuroendocrine morphology: organoid nesting, trabeculae, peripheral palisading, rosettes.

Non-small cell cytology: prominent nucleoli and/or moderate to abundant cytoplasm. Larger cell size than SCLC (>3 
lymphocytes). Chromatin may be either granular/stippled or vesicular.

High proliferation rate: exceeding 10 mitosis per 2 mm2, with median of 70 per 2 mm2.

Positive immunohistochemical staining for one or more neuroendocrine markers (other than neuron-specific enolase).

Desirable:

Necrosis: generally large confluent zones, but may be limited to the centres of tumour nests.

High Ki-67: exceeds 20%, generally 40-80%.

Negative p40 immunohistochemistry.



Large Cell Neuroendocrine 
Carcinoma LCNEC

20%80%



Chromogranin

CD56

Synaptophysin

TTF1

Neuroendocrine 
marker IHC 
remains a 
requirement 
for diagnosis 
of LCNEC.

Chromogranin,
Synaptophysin
and CD56
recommended



Synaptophysin

Combined 
adenocarcinoma 
and LCNEC

About one third
of LCNEC cases?



CK5-6 – TTF1 P40 – CK7 CD56

Combined Squamous Cell and 
Large cell Neuroendocrine Carcinoma



Large cell neuroendocrine

carcinoma
Combined

Small cell neuroendocrine

carcinoma

In this particular 
scenario, each
component must 
account for at 
least 10% of
the lesion



1.2 Diagnosis and Classification in small 
samples including cytology

• The diagnosis of Small Cell Carcinoma by morphology alone is 
generally reliable

However……..

• The subclassification of poorly differentiated Non-small cell 
carcinomas (NSCC) by morphology alone is not reliable



Small biopsy/Cytology: Thresholds of ‘certainty’

Sure Cannot sayHmmm........

NSCC-NOS

Adenocarcinoma

Squamous Cell
carcinoma

Non small cell
Carcinoma-
Not Otherwise
Specified

NSCC-NOS



Subtyping NSCC: How good?

➢ Predictive IHC has ‘levelled the playing field’
➢ Better diagnosis possible on poorer specimens

25%

40%

6%

Loo PS et al, JTO 2010

P40 & TTF1
immunohistochemistry



NSCC – probably adenocarcinoma

TTF1 positive in 
tumour cell nuclei

Tumour cells express  
Nuclear p40

NSCC- probably squamous cell

Only two IHC markers 
– TTF1 and p40 –
are required in the 
vast majority of cases

These are the only ones
(with p63 and CK5/6) 

that have actually been 
VALIDATED in this context 



Terminology for
use with small 
samples and
cytology

1. Small Cell carcinoma
2. ‘High grade NE carcinoma’
3. ‘possible LCNEC’

4. Squamous cell carcinoma
5. NSCC – favour squamous

6. Adenocarcinoma
7. NSCC – favour adenocarcinoma

8. Non-small cell carcinoma (NSCC) – NOS

9. ‘possible adenosquamous carcinoma’
10. ‘pleomorphic features’

Terminology for
use with resection 
specimens

1. Small Cell carcinoma
2. Large cell neuroendocrine carcinoma
3. Squamous cell carcinoma
4. Non-keratinising squamous cell carcinoma
5. Adenocarcinoma (describe patterns predominance)
6. Solid adenocarcinoma (by IHC)
7. Large cell carcinoma – IHC must be inconclusive or null or not done
8. Adenosquamous carcinoma if each component comprises at least 

10% of the tumour
9. Pleomorphic carcinoma if at least 10% of the lesion is so – describe 

differentiated components if present
10. Et seq



Do’s and Don’ts…………….

• Diagnosing NSCC-NOS too often. Should be less than 10% of cases

• Indicate if IHC was used to make diagnosis

• Do not use the term non-squamous NSCC

• Reporting paired cytology and biopsy samples together

• Be aware of terms you CANNOT use in small samples
• Adenocarcinoma-in-situ, pleomorphic carcinoma, adenosquamous ca, large 

cell carcinoma

• Don’t overuse IHC
• Adenocarcinoma
• Neuroendocrine markers



1.5 Tumours of Ectopic tissue
1. Melanoma of the lung

2. Meningioma of the lung



1.6 Mesenchymal tumours specific to the lung
1. Pulmonary Hamartoma

2. Pulmonary Chondroma

3. Diffuse Pulmonary Lymphangiomatosis

4. Pleuropulmonary Blastoma

5. Pulmonary Artery Intimal Sarcoma

6. Primary Pulmonary Myxoid Sarcoma with EWSR1-CREB1 fusion

PEComatous tumours

1. Lymphangioleiomyomatosis of the lung

2. PEComa of the lung



Pulmonary Hamartoma

Definition

Pulmonary hamartomas are benign mesenchymal neoplasms with variable amounts of at least 
two mesenchymal elements and entrapped respiratory epithelium.

Essential: At least two types of benign mesenchymal tissue, most commonly hyaline cartilage, fat, and/or myxoid 
spindle cells, with entrapped invaginated bronchial epithelium



Primary Pulmonary Myxoid Sarcoma with EWSR1-CREB1 fusion

Definition

Primary pulmonary myxoid sarcoma (PPMS) is a low-grade malignant tumour of the lung that consists of 
multinodular growth of typically uniform spindle, stellate or rounded cells in a reticular pattern within a prominent 
myxoid stroma. Most cases harbour the EWSR1-CREB1 fusion gene.

Essential:

- Primary involvement of the lung.

- Spindle to round cells in a reticular pattern within prominent myxoid stroma

- Exclusion of other tumour types with similar histology, such as extraskeletal myxoid chondrosarcoma and myoepithelial tumours

Desirable:

- Presence of endobronchial component

- Demonstration of EWSR1-CREB1 fusion

Thway K et al. AJSP 2011;35:1722-32
Courtesy Prof Andrew Nicholson



1.7 Haematolymphoid tumours

1. MALT lymphoma of the lung

2. Pulmonary Diffuse Large B-cell lymphoma

3. Lymphomatoid Granulomatosis of the lung

4. Intravascular large B-cell lymphoma of the lung

5. Pulmonary Langerhans cell histiocytosis

6. Pulmonary Erdheim-Chester disease



Pulmonary Langerhans cell histiocytosis
Definition

Pulmonary Langerhans cell histiocytosis (PLCH) is a proliferative, usually clonal, disorder of 
Langerhans cells with associated interstitial changes in the lung tissue, manifesting as 
a variable combination of cellular, cystic and fibrotic lesions.
Essential:

Langerhans cell aggregates usually in a centriacinar distribution 

Immunohistochemical confirmation of Langerhans cells (e.g. CD1a, langerin)

Desirable:

Associated cystic and fibrotic changes may be present; Background of smoking related changes
CD1a



Thank you for listening!!


