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I. Epithelial tumors 

1. Adenocarcinoma 

 Lepidic adenocarcinoma 

 Acinar adenocarcinoma 

 Papillary adenocarcinoma 

 Micropapillary adenocarcinoma  

 Solid adenocarcinoma 

 Invasive mucinous adenocarcinoma 

 Mixed invasive mucinous and 

 non-muclnous adenocarcinoma 



 Colloid adenocarcinoma 

 Fetal adenocarcinoma 

 Enteric adenocarcinoma 

 Minimally invasive adenocarcinoma 

 Non-mucinous 

 Mucinous 

 Preinvasive lesions 

 Atypical adenomatous hyperplasia 

 Adenocarcinoma in situ 

o Non-mucinous 

o Mucinous 

 



2. Squamous cell carcinoma 

 Keratinizing squamous cell carcinoma 

 Non-keratinizing squamous cell carcinoma 

 Basaloid squamous cell carcinoma 

 Preinvasive lesion 

 Squamous cell carcinoma in situ 

 



3. Neuroendocrine tumors 

 Small cell carcinoma 

 Combined small cell carcinoma 

 Large cell neuroendocrine carcinoma 

 Combined large cell neuroendocrine carcinoma 

 Carcinoid tumors 

 Typical carcinoid 

 Atypical carcinoid 

 Preinvasive lesion 

 Diffuse idiopathic pulmonary 

neuroendocrine cell hyperplasia 

 



4. Large cell carcinoma 

5. Adenosquamous carcinoma 

6. Pleomorphic carcinoma 

7. Spindle cell carcinoma 

8. Giant cell carcinoma 

9. Carcinosarcoma 

10. Pulmonary blastoma 

11. Other and unclassified carcinomas 

 Lymphoepithelioma-like carcinoma 

 NUT carcinoma 

 



12. Salivary gland-type tumors 

 Mucoepidermoid carcinoma 

 Adenoid cystic carcinoma 

 Epithelial-myoepithelial carcinoma 

 Pleomorphic adenoma 

 

 



13. Papillomas   

 Squamous cell papilloma  

 Exophytic  

 Inverted  

 Glandular papilloma  

 Mixed squamous cell and glandular papilloma  

14. Adenomas  

 Sclerosing pneumocytoma  

 Alveolar adenoma  

 Papillary adenoma  

 Mucinous cystadenoma  

 Mucous gland adenoma  
 



II. Mesenchymal tumors 

1. Pulmonary hamartoma 

2. Chondroma 

3. PEComatous tumors 

 Lymphangioleiomyomatosis 

 PEComa, benign 

 Clear Cell tumor 

 PEComa, malignant 

4. Congenital peribronchial myofibroblastic tumor 

5. Diffuse pulmonary lymphangiomatosis   

6. Inflammatory myofibroblastic tumor 

 

 



7. Epithelioid hemangioendothelioma  

8. Pleuropulmonary blastoma  

9. Synovial sarcoma  

10. Pulmonary artery intimal sarcoma  

11. Pulmonary myxoid sarcoma with EWSR1-

CREB1 translocation 

12. Myoepithelial tumors 

 Myoepithelioma 

 Myoepithelial carcinoma 

 

 



III. Lymphohistiocytic tumors   

1. Extranodal marginal zone lymphoma of mucosa- 

associated lymphoid tissue (MALT lymphoma)  

2. Diffuse large B-cell lymphoma  

3. Lymphomatoid granulomatosis  

4. Intravascular large B-cell lymphoma  

5. Pulmonary Langerhans cell histiocytosis  

6. Erdheim-Chester disease  

 



IV. Tumors of ectopic origin 

1. Germ cell tumors 

 Teratoma, mature 

 Teratoma, immature 

2. Intrapulmonary thymoma 

3. Melanoma 

4. Meningioma, NOS 

V. Metastatic tumors 

 

 



LUNG CANCER 

 The term bronchogenic carcinoma is commonly 

used for cancer of the lungs which includes 

carcinomas arising from the respiratory 

epithelium lining the bronchi, bronchioles and 

alveoli. 



INCIDENCE AND CLASSIFICATION 

 Smoking-related lung carcinomas arises by a 

stepwise accumulation of multitude of genetic 

abnormalities that result in transformation of 

benign progenitor cells in the lung into 

neoplastic cells.  

 The sequence of molecular changes is not 

random but follows a predictable sequence 

that parallels the histological progression 

toward cancer.  



 Inactivation of the tumor suppressor genes 

located on the short arm of chromosome 3 

(3p) is a very early event, whereas TP53 

mutations or activation of the K-RAS 

oncogene occurs relatively late. 

 More important, loss of chromosomal material 

on 3p, can be found even in benign bronchial 

epithelium of lung cancer patients,  as well as 

in the respiratory epithelium of smokers 

without lung cancer, suggesting that large areas 

of the respiratory mucosa are mutagenized 

after exposure to carcinogens (“field effect”).  



 On this fertile soil, those cells that accumulate 

additional mutations ultimately develop into cancer. 

 Adenocarcinomas, particularly those arising in 

non-smoking women of Far Eastern origin, harbor 

activating mutations of the EGFR. 

 These tumors are sensitive to a class of agents 

that inhibit EGFR signaling, although the response 

often is short-lived.  

 EGFR and K-RAS mutations occurring in 30% 

of adenocarcinomas are mutually exclusive.  

 



 Other mutations occurring in 4% to 6% of 

adenocarcinomas are EML4-ALK tyrosine kinase 

fusion genes and c-MET tyrosine kinase gene 

amplifications.  

 These abnormalities, while rare, are important 

because of their therapeutic implications, as 

they can be targeted with tyrosine kinase 

inhibitors.  

 The identification of genetic alterations producing 

overactive EGFR, ALK, and MET has opened up 

a new era of “personalized” lung cancer therapy, 

in which the genetics of the tumor guides the 

selection of drugs. 

 



 There is strong evidence that cigarette smoking 

and, to much lesser extent, other environmental 

insults are the main factors responsible for 

genetic changes that give rise to lung cancers. 

 About 90% of lung cancers occur in active 

smokers or those who stopped smoking 

recently.  

 There is increased risk of developing lung 

cancer in passive smokers to approximately 

twice that in non-smokers.  

 The smoking of pipes and cigars also increases 

the risk of lung cancer, but only modestly. 



 There is correlation between the intensity of 

exposure to cigarette smoke and the 

appearance of epithelial changes that begin 

with innocuous basal cell hyperplasia and 

squamous metaplasia and progress to 

squamous dysplasia and carcinoma in situ, 

before culminating in invasive cancer.  

 Among the major histological subtypes of lung 

cancer, squamous and small-cell carcinomas 

show the strongest association with tobacco 

exposure. 

 



 Although cessation of smoking decreases the risk 

of developing lung cancer over time, it may never 

return to baseline levels.  

 For reasons not entirely clear, women have a 

higher susceptibility to carcinogens in tobacco 

than men.  

 The genetic changes that predate lung cancer can 

persist for many years in the bronchial epithelium of 

former smokers.  

 Since only 11%  of heavy smokers develop lung 

cancer, other predisposing factors play a role in the 

pathogenesis of this disease.  

 



 Other factors may act in concert with smoking or 

may by themselves be responsible for lung cancer. 

 There is increased incidence of lung cancer in 

miners of radioactive ores; asbestos workers; 

and workers exposed to dusts containing 

arsenic, chromium, uranium, nickel, vinyl 

chloride, and mustard gas.  

 Exposure to asbestos increases the risk of lung 

cancer fivefold in nonsmokers. 



 By contrast,  heavy smokers exposed to 

asbestos have an approximately 55 times 

greater risk for development of lung cancer 

than that for nonsmokers not exposed to 

asbestos. 

 It is well known that all persons exposed to 

tobacco smoke do not develop cancer.  

 It is very likely that the mutagenic effect of 

carcinogens is conditioned by hereditary 

(genetic) factors.  



 Many chemicals (procarcinogens) require 

metabolic activation via P-450 

monooxygenase enzyme system for conversion 

into ultimate carcinogens. 

 Persons with specific genetic polymorphisms 

involving P-450 genes have an increased 

capacity to metabolize procarcinogens derived 

from cigarette smoke, and thus have the greatest 

risk for development of lung cancer.  

 



 Persons whose blood lymphocytes undergo 

chromosomal breakages after exposure to 

tobacco-related carcinogens have 10-fold risk 

of developing lung cancer than control 

persons. 

 The sequential changes leading to cancer were 

best documented for squamous cell 

carcinomas, but they are also present in other 

histological subtypes.  



M O R P H O LO G Y 

 Grossly: 

 Lung cancer begin as small mucosal lesions that 

typically are firm and gray-white.  

 They may arise as intraluminal masses, invade 

the bronchial mucosa, or form large bulky 

masses pushing into the adjacent lung 

parenchyma.  

 Some large masses undergo cavitation 

secondary to central necrosis or develop focal 

areas of hemorrhage.  



 Finally, these tumors may extend to the pleura, 

invade the pleural cavity and chest wall, and 

spread to the adjacent intrathoracic structures.  

 More distant spread can occur by the way of  

lymphatics or hematogenous route. 

 Bronchogenic carcinoma can occur anywhere in 

the lung but the most common location is hilar, 

followed in descending frequency by peripheral 

type. 

 These 2 main types show variation in 

appearance. 

 

 

 



I. Hilar type:  

 Most commonly,  lung cancer arises in the main 

bronchus or one of its segmental branches in 

the hilar parts of the lung, more often on the 

right side.  

 The tumor begins as a small roughened area on 

the bronchial mucosa at the bifurcation.  

 As the tumor enlarges, it thickens the bronchial 

mucosa producing nodular or ulcerated 

surface.  



 As the nodules coalesce, carcinoma grows into a 

friable spherical mass, 1 to 5 cm in diameter, 

narrowing and occluding the lumen.  

 The cut surface of the tumor is yellowish-

white with foci of necrosis and hemorrhages 

which may produce cavitary lesions or „honey-

comb lung‟. 

 It is common to find secondary changes in 

bronchogenic carcinoma of lung such as 

bronchopneumonia, abscess formation and 

bronchiectasis as a result of obstruction and 

intercurrent infections.  

 



 The tumor soon spreads within the lungs by 

direct extension or by lymphatics, and to 

distant sites by lymphatic or hematogenous 

routes. 



2. Peripheral type:  

 Some lung cancers, chiefly adenocarcinomas, 

originate from small peripheral bronchioles 

but the exact site of origin may not be discernible.  

 The tumor arise as a single or multiple nodules 

in the periphery of the lung producing 

pneumonia-like consolidation of a large part of 

the lung. 

 The cut surface of the tumor is greyish and 

mucoid. 

 

 



ADENOCARCINOMA 

 The new 2015 WHO classification of lung 

adenocarcinoma is one of the most significant 

changes approaches to diagnosis and reporting of 

what is now, for most parts of the world, the 

commonest histological type of lung cancer.  

 There were several key factors and discoveries which 

drove the need for this revised classification.  

 



Major Changes in Adenocarcinoma 

Classification 

 In 2011, a new IASLC/ATS/ERS classification of 

lung adenocarcinoma proposed significant 

changes to the 2004 WHO classification for 

resected tumors including: 

1. Discontinuing the terms bronchioloalveolar 

carcinoma (BAC) and mixed subtype 

adenocarcinoma;  

2. Addition of adenocarcinoma in situ (AIS) as a 

preinvasive lesion to join atypical adenomatous 

hyperplasia;  



3. Adding minimally invasive adenocarcinoma 

(MIA),  

4. Classification of invasive adenocarcinomas 

according to the predominant subtype after 

comprehensive histological subtyping by 

semiquantitative estimation of the percentage of  

various subtypes present in 5% increments;  

5. Use of the term “lepidic” for noninvasive 

component (previously classified as BAC) 

present as part of an invasive adenocarcinoma; 

 

 



6. Introducing the term “invasive mucinous 

adenocarcinoma” for adenocarcinomas 

formerly classified as mucinous BAC, 

excluding tumors that meet criteria for AIS or 

MIA;  

7. Discontinuing the subtypes of clear cell and 

signet ring adenocarcinoma and recognizing 

these as a feature when any amount is present, 

however small;  

8. Discontinuing  the term mucinous 

cystadenocarcinoma and including these under 

the category of colloid adenocarcinoma. 

 



 Classifying tumors formerly called large cell 

carcinomas that have pneumocyte marker expression 

(i.e., TTF-1 and/or Napsin A), as solid 

adenocarcinoma even if mucin is absent. 

 Solid adenocarcinoma must be distinguished 

from squamous cell carcinomas and large cell 

carcinomas, both of which may show rare cells 

with intracellular mucin.  

 Solid adenocarcinoma should show at least two 

high-power fields with five or more cells 

showing intracytoplasmic mucin.  

 



 Expression of TTF-1 and/or Napsin-A is 

sufficient not only for diagnosing solid 

adenocarcinoma, but for separating it from 

squamous cell carcinoma. 

 Resected primary lung adenocarcinomas that 

are lepidic predominant invasive 

adenocarcinoma should be called 

“adenocarcinoma, lepidic subtype” or “lepidic 

adenocarcinoma” with mention of the 

percentage of lepidic component and listing of 

other patterns present with their estimated 

percentage. 

 

 



 Lepidic pattern: is defined as a tumor composed 

of neoplastic cells replacing the alveolar lining 

with no architectural disruption/complexity, 

and no lymphovascular and/or pleural 

invasion.  

 Measurement of invasive size can be challenging in 

tumors with a lepidic component.  

 If there is a single focus of invasion in a small tumor, 

it can be measured microscopically with a ruler on 

top of the slide on the microscope stage. 

 



 If there are multiple foci of invasion or if the tumor 

does not fit onto a single slide, making ruler 

measurements difficult, another way to estimate 

invasive size is to sum the percentage of the invasive 

components and multiply this by the overall tumor 

diameter (i.e., 2.0-cm total tumor size with 20% 

invasive components and 80% lepidic component 

would have an estimated invasive size of 2.0 × 0.2 

= 0.4 cm). 

 In the differential with minimally invasive 

adenocarcinoma (MIA), if the result is greater than 

5 mm, diagnosis of lepidic adenocarcinoma should be 

rendered.  



 If there is doubt about tumor size after review of 

pathological slides, correlation with CT may be 

helpful to appreciate the amount of solid versus 

ground glass components in a lung nodule as these 

generally correspond to lepidic versus MIA 

components histologically. 

 The diagnosis of adenocarcinoma in situ (AIS) or 

MIA can only be made in resected tumor that has 

been submitted entirely for histological 

evaluation, so complete histological review can be 

performed to look for invasive foci.  

 

 



 Therefore, when a small biopsy shows only a 

nonmucinous lepidic pattern, the diagnosis should 

be “adenocarcinoma with lepidic pattern”.  

 Rarely,  metastatic tumors may show a lepidic 

pattern, but they do not typically express TTF-1, in 

addition to the morphology of type II pneumocytes 

and/or Clara cells.  

 Correlation with CT findings can be informative to the 

final diagnosis. 

 



 If a biopsy shows lepidic pattern and the CT shows 

pure ground glass nodule, this would favor AIS or 

possibly MIA and less likely lepidic predominant 

adenocarcinoma. 

 Whereas if a ground glass nodule also had solid 

component measuring over 5 mm in size were 

present, this would favor lepidic predominant 

adenocarcinoma. 

 However, the final diagnosis of AIS or MIA requires 

resection specimen, and these cannot be diagnosed in 

small biopsy specimens. 

 



 It is reasonable to correlate the possible AIS or MIA 

lesions with the CT findings to be sure there are no 

suspicious solid areas for invasion.  

 If suspicious areas are seen on CT and they are 

not represented in the histological slides, frozen 

sample may need to allow for definitive diagnosis. 

 



Atypical Adenomatous Hyperplasia 

(AAH) 

 Atypical adenomatous hyperplasia (AAH) 

retains its place as a precursor lesion, akin to 

dysplasia of the central bronchial epithelium.  

 AAH is a localized, small (usually 0.5 cm or less) 

proliferation of mildly to moderately atypical type II 

pneumocytes and/or Clara cells lining alveolar walls 

and sometimes, respiratory bronchioles. 

 Gaps are usually seen between the cells, which 

consist of rounded, cuboidal, low columnar 

cells with round to oval nuclei.  

 



 Intranuclear inclusions are frequent.  

 A spectrum of cellularity and atypia occurs in AAH.  

 Although some have classified AAH into low- and 

high-grade types, grading is not recommended. 

 There is a continuum of morphologic changes 

between AAH and AIS. 

 Distinction between more cellular and atypical 

AAH and AIS can be difficult histologically and 

impossible cytologically. 

 

 

 

 

 



Atypical Adenomatous Hyperplasia 

(AAH) 



Adenocarcinoma In Situ (AIS) 

 Lesions which fulfilled the criteria for BAC in the 

1999 and 2004 classifications were correctly 

reclassified as adenocarcinoma in situ (AIS).  

 AIS is a localized small lesions less than 30 mm in 

diameter. 

 These lesions show pure alveolar wall spreading 

growth pattern (lepidic growth), with no evidence 

of invasive disease (they are lacking stromal, 

vascular, or pleural invasion).  



 There is absent papillary, micropapillary patterns 

and intraalveolar tumor cells.  

 AIS is subdivided into non-mucinous and 

mucinous variants; most of these tumors are 

nonmucinous, small amount are mucinous. 

 All non-mucinous AIS consists of type II 

pneumocytes and/or Clara cells. 

 There is no clinical significance to the distinction 

between type II or Clara cells, so this morphologic 

separation is not recommended.  



 Rare cases of mucinous AIS consist of tall 

columnar cells with basal nuclei and abundant 

cytoplasmic mucin; sometimes they resemble goblet 

cells.  

 Nuclear atypia is absent or inconspicuous in 

both nonmucinous and mucinous AIS.  

 Septal widening with sclerosis is common in AIS, 

particularly the non-mucinous variant. 

 Small size (≤3 cm) discrete circumscribed border 

are important to exclude cases with miliary spread 

into adjacent lung parenchyma and/or lobar 

consolidation, particularly for mucinous AIS. 

 

 

 

 



Non-mucinous AIS 



Minimally Invasive Adenocarcinoma 

(MIA) 

 Tumor less than 3 cm and invasive component 

measuring 5 mm or less are called minimally 

invasive adenocarcinoma (MIA).  

 The lesions is similar to AIS, but show evidence 

of invasion, in foci limited to 5 mm in 

diameter. 

 This new category still appear to have no 

metastatic risk and 100% 5 year survival. 

 



Non-mucinous MIA 



Invasive Adenocarcinoma 

 In the revised classification, the term 

“predominant” is appended to all categories of 

invasive adenocarcinoma, as most of these tumors 

consist of mixtures of the histological subtypes.  

 It replaces the use of the term adenocarcinoma, 

mixed subtype.  

 Semiquantitative recording of the patterns in 5% 

increments encourages the observer to identify all 

patterns that may be present (i.e., lepidic growth).  

 



 Using 5% increments allows for greater flexibility in 

choosing a predominant subtype when tumors have 

two patterns with relatively similar percentages,  or 

represent small amounts of components that may 

be prognostically important such as micropapillary or 

solid patterns.  

 This approach provides a way to compare the 

histology of multiple adenocarcinomas. 

 It may also provide a basis for architectural grading 

of lung adenocarcinomas. 

 

 



 Grossly:  

 In general, adenocarcinomas grow slowly and 

form smaller masses than do the other types, 

but they tend to metastasize widely at an 

early stage.  

 On histological examination: 

 Invasive adenocarcinoma is present when there is 

at least one invasive tumor focus measuring more 

than 5 mm in its greatest dimension.  

 They represent over 70% of resected 

adenocarcinomas and consist of a heterogenous and 

complex mixture of histological subtypes.  

 

 

 



 Although previously referred to as 

adenocarcinoma of mixed subtype they are now 

classified according to their predominant histological 

component principally acinar, papillary, micropapillary, 

solid and lepidic.  

 Invasive adenocarcinomas are predominantly 

mucinous compared to the predominant non-

mucinous pre-invasive lesions.  

 Mucinous BAC has been reclassified as an 

invasive mucinous adenocarcinoma.  

 

 



 These are differentiated from non-mucinous tumors 

by the mucinous cells, which consist of columnar 

cells, abundant apical mucin and small basally 

orientated nuclei.  

 Invasive adenocarcinomas are typically solid or 

mostly solid on CT, have a lobar or multilobar 

distribution and most often consist of nodular 

or consolidative opacities.  

 When multifocal and may manifest as pneumonia-

like consolidation these were previously called 

multicentric BAC, a term now discontinued.  

 



 Lepidic predominant adenocarcinoma (LPA) 

describes an invasive adenocarcinoma with 

predominant lepidic growth pattern.  

 Unlike MIA it consists of at least one focus of invasion 

into the vessels, pleura or lymphatics, or it is necrotic.  

 LPA is applied to purely non-mucinous 

adenocarcinomas; any mucinous component 

would make it an invasive adenocarcinoma. 

 



 The solid variant often requires demonstration 

of intracellular mucin production by special stains to 

establish its adenocarcinomatous lineage. 

 Although foci of squamous metaplasia and dysplasia 

may be present in the epithelium proximal to 

resected adenocarcinomas, these are not the 

precursor lesions for this tumor.  

 The putative precursor of peripheral 

adenocarcinomas is thought  to be AAH which 

progresses to AIS, MIA, and invasive adenocarcinoma. 

 



 By analogy to the adenoma–carcinoma sequence 

in the colon, it is proposed that some invasive 

adenocarcinomas of the lung may arise through an 

atypical adenomatous hyperplasia–adenocarcinoma in 

situ– invasive adenocarcinoma sequence.  

 Studies of lung injury models in mice have now 

identified a population of multipotent cells at the 

bronchioloalveolar duct junction, termed 

bronchioalveolar stem cells (BASCs).  



 After peripheral lung injury, the multipotent BASCs 

undergo expansion, replenishing normal cell types 

(bronchiolar Clara cells and alveolar cells) found in 

this location, thereby facilitating epithelial regeneration.  

 It is postulated that BASCs incur the initiating 

oncogenic event (e.g.,  somatic K-RAS mutation) 

that enables these cells to escape normal 

“checkpoint” mechanisms and results in 

pulmonary adenocarcinomas. 

 



Invasive 

Adenocarcinoma 



Non–Small Cell Carcinoma, favor 

Adenocarcinoma 



Adenocarcinoma Variants 

The variants of lung adenocarcinoma consist 

of invasive mucinous adenocarcinoma, colloid 

adenocarcinoma, fetal adenocarcinoma, and 

enteric adenocarcinoma. 

 Invasive mucinous adenocarcinomas are separated 

from the invasive nonmucinous adenocarcinomas 

because of the frequent association with K-RAS 

mutation,  lack of thyroid transcription factor1(TTF-

1),  and frequent multicentric lung lesions.  



Histologically these tumors show varying amounts 

of lepidic, acinar, papillary,  or micropapillary  growth 

consisting of columnar cells with abundant 

apical mucin and small basally oriented nuclei. 

CT findings frequently show localized or multifocal 

consolidation with air bronchograms forming 

nodules and lobar consolidation. 

 

 



Invasive Mucinous Adenocarcinoma 



Squamous Cell Carcinoma (SCC) 

 Squamous cell carcinomas (SCC) are more 

common in men than in women and are closely 

correlated with a smoking history. 

 SCC accounts for approximately 30% of all lung 

cancers in the United States and 45% in Europe.  



Major Changes in Squamous Cell 

Carcinoma Classification 

 With the new 2015 WHO classification, SCC is 

divided into subgroups of „keratinized‟, „ non-

keratiinzed‟ , and „basaloid.‟  

 2004 WHO classification contained papillary, clear 

cell, small cell, and basaloid subtypes.  

 In the new classification, the reasons for 

giving up using these terms for subtypes are 

indicated as follows; 



1. Since papillary, clear cell, and small-cell subtypes 

are very rare, it is not meaningful to subtype 

them separately,  

2. Small-cell subtype can be confused with small-

cell carcinoma,  

3. Clear cell modification is not a subtype but a 

cytological characteristics which can be seen in 

miscellaneous tumor types,  

4. Some adenocarcinomas can appear like SCC 

(especially in non-keratinizied SCC’s, confirmation 

with p63, and p40 is a must),  



5. Basaloid carcinomas included in the large-cell 

carcinoma group express squamous cell markers 

as detected with immunohistochemical analysis, 

and demonstrate similar genetic modifications 

(their inclusion in SCC subgroup is more 

appropriate). 

 Based on these reasons, lung SCCs have been 

divided into three groups just like WHO head and 

neck classification of nasopharyngeal carcinomas;  

a) Keratinized (presence of keratinization is 

important rather than its extent) 

b) Non-keratinized  

 



a) Basaloid (keratinization present/absent, if 

basaloid areas are >50%) 

 A clear-cut prognostic difference has not been 

defined among these three types, and so diverse  

outcomes have been reported.  

 Therefore subtyping in SCC is not currently 

necessary.  

 However, as is the case with classification of 

adenocarcinomas, detailed pathology report 

should be written.  

 These subtypes can be targets of new treatment 

modalities in the future. 

 

 



 Grossly: 

 SCC tend to arise centrally in major bronchi 

and eventually spread to local hilar nodes, but 

they disseminate outside the thorax later than 

do other histological types.  

 Large lesions may undergo central necrosis, 

giving rise to cavitation. 

 The preneoplastic lesions that antedate, and 

accompany, invasive SCC are well characterized.  



 The small neoplasm reaches a symptomatic 

stage, when a well-defined tumor mass begins 

to obstruct the lumen of a major bronchus,  

producing distal atelectasis and infection.  

 Simultaneously, the lesion invades surrounding 

pulmonary substance. 

 



 Histologically: 

 SCC are often preceded by the development, 

over years, of squamous metaplasia or dysplasia in 

the bronchial epithelium, which then transforms 

to carcinoma in situ (CIS) a phase that may last for 

several years. 

 By this time, atypical cells may be identified in 

cytological smears of sputum or in bronchial lavage 

fluids or brushings, although the lesion is 

asymptomatic and undetectable on radiographs.  



 These tumors range from well-differentiated SCC 

showing keratin pearls and intercellular 

bridges to poorly differentiated neoplasms exhibiting 

only minimal residual squamous cell features. 

 Keratinising SCC is the classical lesion. 

 It is recognized in all previous classifications and it 

is characterized by the defining features of 

morphological squamous differentiation namely;  

individual cell keratinization and formation of 

intercellular bridges.  

 There are no criteria related to how much of 

either feature should be present in a tumor.  

 

 

 

 



 The tumor cells are classically large, with abundant 

eosinophilic cytoplasm and large, pleomorphic nuclei 

showing granular chromatin.  

 Like most things in lung cancer histopathology, 

however, SCC show a wide range of cytological 

detail. 

 A new category of non-keratinising SCC was 

introduced.  

 SCC diagnosis can now be given to a resected 

tumor which lacks the very characteristic features 

which formerly defined carcinoma as squamous cell 

type.  

 



 Similar to IHC features being allowed to define 

solid adenocarcinoma, non-keratinizing SCC 

may be diagnosed in morphologically 

undifferentiated tumor (lacking keratin or 

intercellular bridges) if there is „strong and 

diffuse‟ expression of IHC markers which are 

associated with keratinising SCC (p40, p63, 

cytokeratins 5 and 6). 



 Basaloid carcinoma, which was previously 

classified as a large cell undifferentiated carcinoma, is 

now included into the squamous cell category.  

 The histological criteria for this diagnosis have not 

changed.  

 This move was made because all basaloid 

carcinomas have a strong „squamous cell‟ IHC 

phenotype, and because they share molecular 

features with classical SCC, yet also have unique 

features. 



 Bronchial carcinogenesis is a multistep process 

involving transformation of normal bronchial mucosa 

through a continuous spectrum of lesions, including 

basal cell hyperplasia, squamous metaplasia, dysplasia, 

and CIS. 

 Associated with the morphological changes are series 

of molecular events that accumulate as the squamous 

lesions progress through increasing dysplasia to CIS 

and invasive SCC.  

 Such changes include allelic loss at the 3p 

region, which is an early event found in 78% of 

preinvasive bronchial lesions. 



 This is followed by a series of molecular events 

such as loss of heterozygosity at 9p21 (p16), 17p 

loss (hyperplasia), telomere activation, telomerase 

reactivation, retinoic acid receptor (RAR) β loss (mild 

dysplasia), p53mutation, VEGF overexpression 

(moderate dysplasia), p16 inactivation, bcl-2 

overexpression, and cyclin D1 and E overexpression 

(CIS). 

 



Squamous Cell Carcinoma (SSC) 



Non–Small Cell Carcinoma, favor SCC 



Neuroendocrine Tumors 

 In the 2015 WHO classification, all entities of 

pulmonary neuroendocrine tumors are shown 

together in one group, for the first time.   

 In previous editions of the WHO classification,  

small cell carcinoma and carcinoids were found in 

separate categories, whereas large cell 

neuroendocrine carcinoma  (LCNEC) was listed 

in the category of large cell carcinomas.  



 In 2004 WHO classification LCNEC was the only 

entity, for diagnosis of which IHC was 

recommended. 

 In the new edition of WHO the spectrum of 

indications for immunohistochemistry is much 

broader.  

 Not only the visibility of all neuroendocrine lung 

tumors presented in one chapter is much better than 

before, also the diagnostic criteria are more precise.  

 Thus, visibility, diagnosis and differential diagnosis of 

these tumors is ameliorated.  

 

 



 They are  grouped into high grade tumors (small 

cell and large cell neuroendocrine carcinoma), 

intermediate and low grade tumors (atypical 

and typical carcinoids), and the preinvasive diffuse 

idiopathic pulmonary neuroendocrine cell 

hyperplasia (DIPNECH), and for each of these 

there are characteristic molecular alterations: 

1. Small cell carcinoma 

2. Large cell neuroendocrine carcinoma 

3. Carcinoid tumor 

4. Diffuse idiopathic pulmonary neuroendocrine 

cell hyperplasia 

 



Preinvasive Neuroendocrine Tumors 

 DIPNECH is a rare, but possibly under-recognized, 

widespread proliferation of bronchiolocentric 

neuroendocrine cells (NEC).  

 As well as hyperplastic foci of NEC, this disease is 

associated with the development of multiple 

carcinoid tumourlets and, in most cases, carcinoid 

tumors.  

 Carcinoid tumors are usually typical, but can be 

atypical. 



Preinvasive Diffuse Idiopathic Pulmonary 

Neuroendocrine Cell Hyperplasia 

(DIPNECH) 



Invasive Neuroendocrine Tumors 

 Grossly: 

 Small cell lung carcinomas (SCLCs) is the 

most aggressive. 

 Generally it appears as pale gray, centrally located 

masses with extension into the lung parenchyma and 

early involvement of the hilar and mediastinal nodes.  

 

 



 On the other hand, carcinoid tumors are invasive 

lesions, confined to both endobronchial and 

peribronchial tissues.  

 Large,  extensive lesions do occur, and all are 

associated with bronchial obstruction.  

 



 Histologically: 

 Typically, SCLCs comprise relatively small cells, 
averaging in diameter, less than that of three adjacent 
small resting lymphocytes.  

 However, there may be variation in cell size, and 
some cases comprise variable numbers of larger 
cells. 

 Cytoplasm is generally scanty.  

 Nuclear features are crucial to diagnosis;  
chromatin ranges from dense and featureless to 
finely stippled (so-called „salt and pepper‟ 
chromatin), nuclei tend to be fusiform, and nuclear 
moulding is characteristic.  

 
 



 Nuclear features like clumped, coarse chromatin and 

prominent nucleoli should question the diagnosis. 

 LCNEC is a rarer lesion.  

 Cells are larger and have more cytoplasm, and 

nuclei lack „small cell‟ features. 

 Nuclei have open chromatin and prominent nucleoli, 

but moulding is not a feature.  

 Organoid architecture with rosettes, trabeculae and 

peripheral palisading around tumor islands is 

characteristic, as is comedo-type necrosis.  

 

 



 Unlike small cell carcinoma, NEC differentiation 

must be demonstrated in this lesion, normally by 

IHC.  

 Significant proportion of cases of LCNEC occur 

as a mixed lesion with invasive adenocarcinoma. 

 Typical carcinoid tumor comprises nests, cords 

and occasionally acini, made up of regular, cuboidal 

cells with mostly regular nuclei.  

 It is the architecture and low-grade cytology which 

signals the diagnosis.  

 Stromal features such as calcification, metaplastic 

bone and amyloid deposition can be found.  

 

 

 

 



 Less often, the lesion comprises spindle NEC, 

usually in a peripherally located lesion.  

 Assuming these architectural and cytological 

features, typical carcinoid tumor is defined by 

a mitotic count of no more than two mitoses 

per 2 mm of tumor and a lack of necrosis.  

 Cellular pleomorphism may be present and does not 

influence diagnosis.  

 Carcinoid tumors usually strongly express 

chromogranin and synaptophysin. 

 

 

 

 

 

 



 Atypical carcinoid tumor shows similar 

histological features to its much commoner, 

typical relative, but is defined by the presence 

of a mitotic count exceeding two mitoses per 

2 mm of tumor or by the presence of often 

punctate tumor necrosis.  

 IHC markers of cell cycle activity do not provide 

any improved, or clinically more significant, 

definition or discrimination between the two 

carcinoid tumors and so are not included in 

diagnostic recommendations. 

 



Small Cell Carcinoma 



Typical Carcinoid 
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Large Cell Neuroendocrine Carcinoma  

(LCNEC) 



Large Cell Carcinoma (LCC)  

 With the use of IHC the proportion of large cell 

carcinoma is decreasing.  

 Formerly, large cell carcinoma was diagnosed, 

in the absence of histopathological features 

for adenocarcinoma or SCC and in the 

presence of a large cell morphology.  

 If there was a neuroendocrine morphology, this 

had to be confirmed by at least positivity of one 

immunohistochemical neuroendocrine marker 

for the diagnosis of LCNEC.  



 With 2015 WHO classification, the definition of 

large cell carcinoma (LCC) can only be provided 

for only resection materials (for small biopsy/ 

cytological samples such a definition is not valid!!!).  

 With this classification tumors previously included 

in „large-cell group‟ were distributed into 

different groups.  

 Thus the term „Large Cell Carcinoma‟ started to 

be used only for tumors which do not demonstrate 

any morphological and immunohistochemical 

differentiation.  



 In 2004 WHO classification, the following types of 

carcinoma were included in the group of LCC: 

1. Large-cell neuroendocrine carcinoma,  

2. Basaloid carcinoma,  

3. Lymphoepithelioma-like carcinoma,  

4. Clear cell carcinoma, 

5. Large-cell carcinoma demonstrating rhabdoid. 

 According to this classification, in the diagnosis of 

LCC with solid pattern, IHC markers which 

discriminate between adenocarcinoma and SCC 

were not given due importance. 



 However in 2015 WHO classification, use of these 

markers has enabled differentiation of tumors with 

solid pattern as solid adenocarcinoma or non-

keratinized squamous cell carcinoma.  

 Use of these markers has gained increasingly 

widespread use in line with the results of genetic 

data.  

 As a matter of fact, this group also contains 

tumors which do not stain with pneumocyte, 

squamous, or an neuroendocrine marker, in other 

words they are termed as tumors with null 

immunological structure. 

 



 Conclusion;  with 2015 WHO classification LCCs 

have been started to be evaluated by IHC based on 

TTF-1, p40, and neuroendocrine markers.  

 Currently tumors demonstrating solid pattern 

are accepted as: 

a) Solid adenocarcinoma if pneumocyte marker 

TTF-1 positivity is detected,  

b) Non-keratinized SCC if p40 (a marker of 

squamous differentiation) is positive. 

 



 Other subtypes categorized in the LCC group in 

2004 WHO classification were included in other 

groups in 2015 WHO classification as follows:  

A. LCC in 2004 WHO classification, was 

transferred into group of neuroendocrine 

tumors in 2015 WHO classification.  

B. Basaloid carcinoma in 2004 WHO 

classification was considered as a SCC subtype 

in 2015 WHO classification.  

C. In 2015 WHO-LCC: Mucin-negative, lack of IHC 

expressions of squamous cell or adenocarcinoma 

markers. 

 



C. Lymphoepithelioma-like carcinoma in 2004 

WHO classification was placed in the group of 

other/unclassified tumors in 2015 WHO 

classification.  

D. The categories of clear cell carcinoma, and 

rhabdoid phenotype were removed from the 

classification, 

 



Large Cell Carcinoma (LCC) 



Large Cell Carcinoma (LCC) 



Histological Grading of Lung Cancer 

 There is no established histological grading system 

for most lung cancers.  

 Some tumors such as neuroendocrine tumors 

are inherently graded as they are classified with 

low-grade typical carcinoid, intermediate-

grade atypical carcinoid, and high-grade 

LCNEC and small cell carcinoma.  



 Large cell carcinoma is always high grade.  

 In resection specimens, proposals have been 

made for grading lung adenocarcinoma using 

architectural versus nuclear approaches or a 

combination of both. 

 At the moment, grading according to the single 

most predominant pattern appears to be a 

simple and sufficient approach.  

 Most studies show lepidic adenocarcinomas 

are low grade; acinar and papillary tumors 

are intermediate grade; solid and 

micropapillary tumors are high grade. 

 



 However, it would be useful to stratify further the 

intermediate-grade acinar and papillary 

adenocarcinomas,  and this may be a good role 

for nuclear grading and mitotic counts.  

 However, more investigation is needed to address  

which approach is clinically relevant.  

 For resected SCC, there is very little data 

available, but nuclear diameter is shown to be an 

independent predictor of worse outcome. 



 In one cytological study, nuclear grading 

provided prognostic distinctions in aspiration 

biopsies. 

 Tumor budding recently reported to be an 

independent prognostic factor in both lung 

adenocarcinoma and squamous cell 

carcinoma. 

 In conclusion, there is a great need for 

additional studies of histological grading in lung 

cancer. 

 



Thank you 


